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AISC dimensioning tool link

Structural Steel Dimensioning Tool | American Institute of Steel
Construction (o.isc.org)

AISC steel deiailing online course

Detailer Tro.1n1nq Series Online Course | American Institute of Steel
Construction (o.1sc orq)

AISC 341.-16

ANSI/AISC 341.16: Seismic Provisions for Structural Steel Buildings
HILTI bolts o.vo.ilo.l)iliiy link

Power Tools, Fasteners, and Software for Construction - Hilti USA
Tekla Warehouse - Tekla Warehouse

Tekla Trimble leo.rning.

Construction - Building Construction - Tekla - Learn. Trimble
SDS2 online trainin program - sds2.com

Bolt 0.'V'(11].0.1)1].1‘|:Y hii'ps [[~wrwrw. 'porilo.nciboli com
Havcion Bolts | Consiruchon Fastener S'pec1a11sis Since 1864
Bolt weighi calculator: -

» Bolt Weight Calculator (portlandbolt.com)

Plate weighi calculator: -

» Plate We1ghi Calculator (porilan&boli.com)

Ladders info: - precisionlaciciers.com

Gates info: -hiips://www.hooverfence.com/

Bolt iighiening Gun o.vo.ilo.biliiy: -

TC Shear Wrenches (Tension Control) | With Bolt Size Chart

(gwyinc.com)
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Abbreviations

ACI - American Concrete Institute

AISC - American Institute of Steel Construction

ANSI - American National Standards Institute

ASCE - American Socieiy of Civil Engineers

AISE - Association of Iron and Steel Engineers

ASME - American Socieiy of Mechanical Engineers

ASTM - American Socieiy of Tesiing and Material

ATLSS - Advanced Technology of Large Structural Sysiems
AESS - Archi’teciurally Exposed Structural Steel

AGS - American Galvanizers Socieiy

ASD - allowable strength ciesign

AWS - American We ciing Socieiy

AASHTO - American Association of State Highways and Trans-
portation Officials

AREMA - American Railway Engineering and Maintenance of
Way Association

BIF - Bill Inierchange Format

BRBF - buck]ing-res’crained braced frame

CAD - Compuier Aided Dro.fiing

CASE - Council of American Structural Engineers

CC - Centre to Centre

CG - Center of Gravi’ty

CNC - Compuier Numeric Control

C-EBF - Composiie Eccenirically Braced Frame

C-IMF - Composiie Intermediate Moment Frame

CJP - Compleie Joint Penetration

C-OBF - Composiie Ordinary Braced Frame

C-OMEF - Composiie Ordinary Moment Frame

C-OSW - Composiie Orciinary Shear Wall

C-PRMEF - Composiie Po.riially Restrained Moment Frame
CPRP - Connection Prequalifico.iion Review Panel

C-PSW - Composiie Plate Shear Wall

C-SCBF - Composiie Special Concenirico.lly Braced Frame
C-SMF - Composiie Special Moment Frame

C-SSW - Composiie Special Shear Wall

CVN - Charpy V-Notch

CFR - Code of Federal Regulaiion for the construction inciusiry
CISC - Canadian Institute of Steel Construction

CMAA - Crane Manufacturers Association of America
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CMTR - Certified Mill Test Record

DXF - Drawing Inierchange Format

E70LH - E70-Low Hydrogen

ERW - Electric Resistance Welding

EBF - Eccenirico.lly Braced Frame

FCAW - Flux-Cored Arc Welding

FEMA - Federal Emergency Management Agency

FR - Fully Restrained

GMAW - Gas Metal Arc Welding

GA - Gage

GOL - Gage on Angle/Go.ge Ouisianding Leg

GTSM - Gouge to Sound Metal

HBE - Horizontal Boundary Element

HSS - Hollow Structural Section

HVAC - Heat Veniilo.iing and Air Conciiiioning

IBE - Intermediate Bouncio.ry Element

IMF - Intermediate Moment Frame

KSI - Kips Per Squo.re Inch

LASER - Lighi Amplificaiion l)y Stimulated Emission of Radiation
LBS - LB = Pound

LHE - Left Hand End

LLH - Long Leg Horizontal

LLV - Long Leg Vertical

LSL - Long Slot

LSLP - Long Slotted/Load Parallel Holes

LSLT - Long Slotted/Load Transverse Holes

LAST - Lowest Aniicipo.ieci Service Tempero.iure

LRFD - Load And Resistance Factor Design

MC - Miscellaneous Channel / Moment Connection

MT - Mo.gneiic Particle Tesiing

MBMA - Metal Builciing Manufacturers Association
MT-OCBF - Multi-Tiered Ordino.ry Concenirico.lly Braced Frame
MT-SCBF - Multi-Tiered Specio.l Concenirico.lly Braced Frame
MT-BRBF - Multi-Tiered Buckling-Resiraineci Braced Frame
MBMA - Metal Builciing Manufacturers Association

NDE - Non-Destructive Examination

NDT - Non-Destructive Tesiing

NACE - National Association of Corrosion Engineers International
NBCC - National Builciing Code of Canada

NISD - National Institute of Steel Deio.iling
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NS - Near Side

OSHA - Occupaiional So.feiy and Health Administration
OCBE - Ordinary Concentrically Braced Frame
OCCS - Ordinary Cantilever Column Sysiem
OMEF - Ordinary Moment Frame

OVS - Owversize

OSL - Out S’co.nciing Leg

PT - Penetrant Tesiing

PJP - Partial Joint Penetration

PR - Pariially Restrained

QA - Qualiiy Assurance

QC - Qualiiy Control

RD - Running Dimension

RFI - Request For Information

RT - Ra iographic Tesiing

RBS - Reduced Beam Section

RCSC - Research Council on Structural Connections
SAW - Submerged Arc Welcing

SC - Slip-Cri’tica

SDNF - Steel Deiailing Neutral File

SER/EOR - Structural Engineer Of Record

SJI - Steel Joist Institute

SCBF - Special Concentrically Braced Frame
SCCS - Special Cantilever Column Sysiem

SDC - Seismic Design Co.iegory

SEI - Structural Engineering Institute

SERS - Seismic Force-Resisiing Sysiem

SMAW - Shielded Metal Arc Welding
SMEF - Specio.l Moment Frame

SPSPW - Special Perforated Steel Plate Wall
SPSW - Specio.l Plate Shear Wall

SRC - Steel-Reinforced Concrete

SOP - Standard Office Practice

SSL - Short Slot

SSLP - Short Slotted/Load Parallel Holes
SSLT - Short Slotted/Load Transverse Holes
SSPC - Steel Structures Po.iniing Counecil / Socieiy of Protective
Coatin

SSRC - Structural Siabiliiy Research Counecil
STMEF - Specio.l Truss Moment Frame
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TBD - To Be Determined

TC - Tension Control

TYP - Typical

UDL - Uniformly Distributed Load

UM - Universal Mill

UNO - Unless Noted Otherwise

UT - Ultrasonic Tes’cing

VT - Visual Tes’cing

VBE - Vertical Boundary Element
WSD - Working Stress Design

WPQR - Welder Performance Qualification Records
WPS - Welding Procedure Specifica’cion

sales@sksap.com 6




SKSAP DETAILING TEAM SKSAP

1. Requireci information from contract ciro.wings to start

the new project: -
The following points to review on design drawings, before starting

the model:
Design ASD or LRFD

Job north direction
Material grade information

Grid to grid dimensions and numbers

U1 Lo

Compare arch and structural drawings sections and grici di-
mension
Floor elevation& Top of steel elevation

Slab thickness

Beam loco.’cing dimensions

®© N O

9. Typical connection type Bolted or Welded)

10. Column orientation

11. Column based plo.’ce elevation

12.Column cap plo.’ce elevation

13.Anchor bolt dia info

14.Bo.sep1aie thick and size and hole pattern

15.Bo.seplo.’ce extension at brace locations.

16.AB embedment information

17.Levelling plate requirements or Levelling Nuts /Temp plates
18.Grout thick info

19.Column shear lug, orientation, CJP weld, shear lug pocke’t
20.Embed plate information like size & elevations

2l Nailer hole requirement confirm with a customer)

22.Embedded items Angles, channels, etc,,)

23.Moment information Moment type - Bolted or Welded

24.Camber information

25.Connection bolt grade TC or Non-TC

26.1f the project has Slab depression, we need to provide deck
support

27.Edge of slab dimension

28. Typico.l connection detail - whether show min/ std/max
number of bolts
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29.0pening size and loca’cing information.

30.If any pour stop shop welded or field weld, we need to con-
firm the

31. section and customer.

32.1f any galvanize member, we need to input Galv. In model.

33. AESS members and galvanize.

34.1f any load for member or Number of bolts as given in Struc-
tural drawings.

35.We need to follow per fabricator standard.

36.Erection possibili’cy& erector note in erection plans.

37. Column lif’cing holes or angle.

38.Safety cable hole& Lifeline hole.

39.Deck support seating angle at column location.

40.For galvanized members, we need to provide vent & drain
holes.

4l. If have any frames, we need to review the erection aid.

492 If sequence, zone, we need to consider first erection members
and sequence.

43. While release members to confirm connection future se-
quence.

44 Pour stop, if Circle area, we need to provide erection bolts.

45.Before releasing members for approval/fabrica’cion, we need
to review all emails and sketches, and RFI responses to con-
firm whether all points are upda’ced or not.

46.1f the Joist connects to the beam, for the parallel condition we
need to fix the top of the joist elevation and the Top of the
beam elevation. If perpendicular, we need to down be based
on joist shoe depih size.

47 . Need to review beam penetration on the plan and section.

48.5C bolts size and grade - Shop Note & Field note to add in
drawings.

49 Erection bolt A307 - Confirm the Customer.

50.If any member input, we should check miscellaneous or main
members. If have any questions, should be discussed with

APM/PMs.
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51 Any’thing showed field welded on the design document, if
possible, to shop attach, we need to ask confirmation from the
customer.

52.Member length if exceeded 40'-0" we need to confirm splice

53.requirement or shipmen’t info.

54 If any’ching, we assume as a frame, before sending we need
to confirm with the customer.

55.If we have a double slope, we need to consider deck seating
arrangement bent pla’ce, o.ngle) on beam for different slab lo-
cations.

56. We need to consider if any’ching material adds, if possible,
always keep the same sub mark. Sub mark details should fol-
low the round value.

57.1f any’thing is attached to for CMU wall need to review it
with the wall location.

58. Wall profile to compare to arch sheets.

59.Galvanized tank details& Shipping leng’th & width details.
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2. Inputs and OQutputs of steel cle’ccnllnq -

Below are items ’cha’t will be received from ’che customer. If not,
needs to ask in Pre-Detailing Meeting.

Inputs from customer: -

e

%

K/ K/ / J J J K/ O/ O/ J J
000 000 000 0.0 0.0 0.0 000 000 000 0.0 0.0

Structural
Architectural

Civil

Mechanical, Electrical, Plumbing
Fireproof

Joist& Deck
Specifica’tions

Flex truss

Precast Panel
Fabricator Standard
Erector standard
Sequence plan.

Ou’cpu’cs from Detailer: -

J O/ O/ O/ J J J K/ / O/ J
0.0 000 000 000 0.0 0.0 0.0 000 000 000 0.0

Advanced Bill of Material
Anchor bolt plans and details
Embed plans and details
Erection plans and details
Assembly drqwings

Singe part drawings

KSS File& Fabtrol reports Confirm with the customer)

NC, DXF, XML Files

Drawing log and transmittals.
Field, shop, point to point bolt list
Material Chqnge List If required)

sales@sksap.com
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3. Units and Calculations: -
1-0" = 12" inches. In architectural & structural units is 1’
inch is divided into hexadecimal
“
COMMON FRACTIONS OF AN INCH
WITH DECIMAL & METRIC EQUIVALENTS
FRACTION DECIMAL MM MM DECIMAL FRACTION
.015625 0396 | 13.096 .515625
@_.03125 0793 | 13493 53125 _@

@ 046875 1.190 | 13.890 .546875
@i.oszs 1587 | 14287 5625 4@
.078125 1984 | 14684 .578125
@_.09375 2381 | 15081 59375
.109375 2778 | 15.478 .609375
Q_st 3175 | 15875  .625 4@
.140625 3571 | 16271 .640625
@_.15625 3968 | 16668 65625 _@
.171375 4365 | 17.065 .671875
@___.1875 4762 | 17462 6875 _®
.203125 5159 | 17.859 .703125
@_.21875 5556 | 18256 .71875 _@
.234375 5953 | 18.653 .734375
®7.250 6.350 | 19.050 .750 4@
.265625 6746 | 19.446 .765625
.28125 7143 | 19843 78125 —@
.296875 7540 | 20.240 .796875-@
@_.3125 7937 | 20637 .8125 4@
.328125 8334 | 21.034 .828125
@_.34375 8731 | 21431 84375 _@
.359375 9128 | 21828 .859375
®_—.37s 9525 | 22225 875 4@
.390625 9.921 | 22621 .890625
.40625 10318 | 23.018 90625
.421875 10715 | 23.415 .921875
@i.tms 11112 | 23812 9375 4@
453125 11509 | 24209 953125
@_.46875 11.906 | 24606 96875 _@
.484375 12303 | 25.003 .984375
Q_.soo 12,700 | 25400 1.0000 40
S %
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4. Drawing scale and sizes: -

Drawing Scale | 8-1/Z"x 11" 11" x 17" 20" x 36" 30" x 42" 36" x 48"
1M6°=1-0" 136 % 176 176 'x 272 384 x 576" | 480 x 672 576 'x 768
1/8°=1-0" 68 x 88 88 x 136" 192 'x 288" | 240 'x 336" 288 'x 384"
1/4°=1-0" 3 x 44 44" x 68’ 96°'x 144" 120 'x 168" 144 'x 192"
12 =1-0" 17'x22 22'% 34 48'x 72 60'x 84’ 72'% 96'
34" =1-0° M-4"x14-8" | 14'-8"x22-8" | 32'x48 40" x 56" 48 'x 64'
1"=1-0" B-6"x11 Mx17 24" x 36' 30'x 42 36'x 48'
1-1/2°=1-0" h-8"x7-4" T-4"%x11-4° 16'x 24' 20'x 28 24'x 32
3"=1-0° 2-10"x 3'-8" 3-8"x5'-8" B 12 10°x 14 12'%16°
Scale Schedule
SLND ARCHITEC TUR AL SHEET SEES OWER ALL SCALE UMETYFE SCALE FAFER SPALE TEXT HEIGHT
DG SCALE LENGTHS AvIDTH FACTOR FACTOR el ry 1" aMa" g
MODEL SPACE TEXT HEIGHT

1 12"=1 a2 1 0.3 JeRic i 1" amMg! 14"

z G'=1 =R z 0.6 aM1g" 10 jcri= 8 12"

3 =1 128 4 1.2 i 1izn 2 1"

4 1 12"=1 2- 15 o] 2.4 il g 1" 1182 2

g 1"=1 362 12 36 11" 142" Z 14" 3

5 Bp=1" 432 16 as 1 2 = 4

7 1z 7248 24 72 2 140 3 auz | s

5 =1 a6 32 a5 3 a & 5

a 1 144-06 as 144 a1 e a 12

10 3= 1 192128 B4 192 " a 120 e

11 fagre 288" 192 a5 283 g 12" 18" 24

12 3= 384256 128 384 120 16 24 a2

13 1HE=1" 576354 162 576 18" 24" 5" a8

sales@sksap.com
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Size Width x Height (mm) Width x Height (in) Aspect Ratio
Arch A 229 x 305 mm 90x120in 43
Arch B 305 x 457 mm 120x18.0in 32
Arch C 457 x 610 mm 180x240in 4:3
Arch D 610 x 914 mm 240x36.0in 32
Arch E 914 x 1219 mm 36.0x48.0iIn 4:3
Arch E1 762 x 1067 mm 300x420iIn 75
36" e
18" 18" !
g ,
S — %
&
J
N ARCH
. H
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Size  Width x Height (mm)

Width x Height (in) Aspect Ratio Nearest ISO
8.5x11.0in 1:1.2947 Ad
1M10x17.0in 1:1.5455 A3
170x220in 1:1.2947 A2
220x34.0in 1:1.5455 AT
340x44010n 1:1.2947 AD

r 34. f/

17" 17

i 2716 x 279 mm
B 279 x 432 mm
C 432 ¥ 559 mm
D 550 ¥ 864 mm
E 864 x 1118 mm
RS RS RS
& b
.g \\ \\
&
RS ™~

sales@sksap.com
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5. Advance Bill of Material ABM)
v ABM files are KSS File or Excel or PDF.

v In addition to wide ﬂange members, pla’ces for buili-up beams
or other large quantities of the plaie, angles, channel, HSS,
and any material with special CVN material requirements
must be shown on the ABM. Domestic only material must be
noted as well. Due to Mill Rollings, main member ABMs will
be required as soon as the model is developed. A secondary

ABM can be provided for the remaining members.

v Create a separate ABM for all rolled material. Rolled members
must be on a separate ABM with rolling sketches.

v Detail plaie instead of flat bar whenever possible. Plates will
be converted to the flat bar if determined y produciion con-
trol.

v All plaies 3" and larger are to be included on the ABM. Noti-
fy the Project Management team for all plaies 4" and larger.

v’ Base Plates and Gusset Plates over 2" thick need to be called

out to size, not square foo’cage or weighi.

v Revisions to the ABM must be submitted if the final material
lengih, as detailed, is 1-O" short of the ABM length or 2" or
more) longer than the ABM lengih. When the final lengih
exceeds these limits, a revised ABM is to be submitted to the
client. A narrative of the revisions should be included to the
assist client purchasing deparimeni's efforts.

\/Buyouis will be purchased direciby from the manufacturer;

therefore, these items are not listed on an ABM. However, if

the BUYOUT" is shop attached, ' BUYOUT" must be noted in
the Bill of Material on each detail sheet.

v The ABM Sl‘.l.O'lJ.].d. be prepared l)Y sequence fOI‘ large jObS. TYP-

ically for smaller projects, the ABM can be the material for all
sequences. If the sequences are available at the time the ABM
is made the sequence numbers should be shown on the ABM

and import files.
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6. Structural Shapes and Grades: -

L [ I L I

W-Shapes M-Shapes S-Shapes HP-Shapes C-Shapes
L-Shapes WT-Shapes ST-Shapes HSS-Shapes Pipe

W-, M-, S and HP-Shapes

X W-shapes, which have essen’cially po.ro.llel inner and outer
ﬂo.nge surface

X M-shapes, which are H-shaped. members that are not classi-
fied in ASTM A6 as W-, S-or HP-shapes. M-shapes may

].’1(1'V'€ a S].O ed inside ﬂange face or o’ther cross-section fea-

tures that do not meet the criteria for W-, S- or HP-shapes.

%*S-shapes also known as American standard beams) has a
slope of approximatelylé 2/3 % 2 on 12) on the inner flange

surfo.ces.

“* HP.shapes also known as bearing piles), are like W-shapes
except their webs and ﬂanges are of equal thickness, and
the Eep’ch and ﬂange width are nomina ly equal for a giv-
en designa’cion.

These shapes are designated by the mark W, M, S, or HP, nom-
inal dep’c in.), and nornincX weigh’c 1b/ft). For examp]e a
W24,.55 is a W—shape that is nominally 24 in. deep and
weighs 55 [b/ft

Channels

TWO 'IIYPGS Of channels are covered in 'II].’].IS Manual:

%* C-shapes also known as American standard channels have
a slope of approximatelyl62/3% 2 on 12) on the inner

ﬂange surfo.ces.
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% MC-shapes also known as miscellaneous channels) have a
slope other thanl62/3% 2 on 12) on the inner flange surfac-
es.

These shapes are des1gna’ced ]D ’the mark C or MC nomlnal

depth in.), and nominal weig 11’: 1b/ft). For example, o (19,05
isa C- Sha}oe that is nommaﬂ\/ 19 in. dee}o and W@l@hs 25 [b/ft

Ang ].GS

Angles also known as L-shapes) have legs of equal thickness and
either equal or unequal leg sizes. Angles are es1gna’ced 1) the
mark queg sizes in.), and thickness in.). For example an L4x x1/2
is an angle with one 4-in. leg, one 3-in. leg, and 1/2-in. thickness.

Structural Tees WT-, MT- and ST-Shapes)

Three types of structural tees are covered in this Manual:
* WT-shapes, which are made from W-shapes
e MT-shapes, which are made from M-shapes

o ST- shapes which are made from S-shapes
These shapes are des1gna’ced by the mark WT, MT, or ST, nominal
dep’ch in.), and nominal wei {1’: lb/ft). WT-, MT- and ST shapes
are spli’c sheared or thermal- cu’t) from W-, M-, and S-Shapes, re-
s ec’cively, and have half the nominal dep’th and weigh’t of that

shape. For examp]e a WTI2.275 is g structural tee sp]if from a
W—Sh@pe W24,55), is nominally 12 in. deep and weighs 275 [b/ft

Hollow Structural Sections HSS)
% Rectangular/Square/Round HSS, has an essentially rectan-

ular cross-section, except for rounded corners, and uniform
wall thickness, except at the weld seams)

Rectangular HSS are designated by the mark HSS, overall outside
dimensions in.), and wall thickness in.), with all dimensions ex-
pressed as fractional numbers. For example, an HSSIOO /9 s
nominallyv 10 in. by 10 in. with a I/2-in. wall thickness Round HSS
are designated by the term HSS nominal outside diameter in.)
and wall thickness in) with both dimensions expressed to_three
decimal places. For example, an HSSIO 0000 500 is nominally 10

in. in diameter with a 1/9-in. nominal wall thickness.

Pipe
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¢ Pipes have an essentially round cross-section and uniform
thickness, except at the weld seams) for the welded pipe.

Pipes up to and inc uding NPS 12 are designa’ted by the term Pipe,
nominal diameter in.), and welgh’c class Std., x- -Strong, xx-S’crong).
NPS stands for nominal pipe size. For exam D] Pme 5 Std. denotes
a pipe with a 5-in. nominal diameter and a 0.258-in. wall thick-
ness, which corresponds to the standard weight series.
Pipes with wall thicknesses that do not correspond to the foregmng
weigh’c classes are designa’ced by the term P1pe outside diameter
in.), and wall thickness in.) w1’ti both exp ressed to three decimal

plo.ces. For examp]e Pipe 14.000x0.375 Qﬁd Pipe 55630500 are

proper desi agnations.

Plate Products

The historical classification system for structural bars and pla’tes
suggests that there is only a physical difference between them
based on size and produc’cion rocedure. In raw form, the flat stock
has historically been classified as a bar if it is less than or equal to
8 in. wide and as a pla’ce if it is greater than 8 in. wide. Bars are
rolled between horizontal and vertical rolls and trimmed to leng’ch
b shearing or thermal cutting on the ends only. Plates are gener-
ﬁ produced using one of two methods:

1. Sheared pla’ces are rolled between horizontal rolls and
trimmed to width and leng’th by shearing or thermal cutting
on the edges and ends; or

2. Sl’cripped pla’ces are sheared or thermal cut from wider sheared

ates.

There is very little, if any, the structural difference between pla’ces
and bars. Conse uen’cl the term pla’ce is becommg a un1versa11y
applied term Jcojcj. and a PL1/2 in.x41/2 in.xIft 3 in. for example
migh’c be fabnca’ced from pla’te or bar stock.

For structural pla’ces, the preferred ractice is to spec1fy thickness in
[/16-in. increments up to 3/8-in. chkﬁess [/8-in._increments over
3/8-in. to l-in thickness, and 1/4-in._increments over l-in. thickness.
The current extreme width for sheared pla’ces is 200 in. Because
mill practice regarding pla’ce widths varies, individual mills should
be consulted to determine preferences. For bars, the preferred prac-
tice is to specify the width in /4 in_increments, and thickness and
diameter in 1/8-in_increments
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Other Structural Products

The following other structural produc’ts are covered in this Manual
as indicated:

o High-s’creng’th bolts, common bolts, washers, nuts, and direct-
tension-indicator washers.
X Welding filler metals and fluxes.

*» Forged steel structural hardware items, such as clevises, turn-
buckles, sleeve nuts, recessed-pin nuts, and cotter pins.

** Anchor rods and threaded rods.

sales@sksap.com 19




SKSAP DETAILING TEAM SKSAP
Grades for structural members: -
Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes
F, Min, F, Applicable Shape Serles
Yield | Tensile HSS
Steel ASTM Stress | Stress? B
Type Designation {ksi) (ksi) M 5 HP LH MG L |Rest, E Fipa
w [ w Teo | N
A51 G B 35 il
42 a6
Gr. B
- ' e 58
Carbon Gr. 48 b2
5 il
ABD1 Gr.A 36 h&
Gr. B 5D 70
| G 5D 50 G5-100
Az Gr. 55 55 T0-1100)
Gr, 42 42 Lill}
Gsd | 50 | e ]
AGT2 | Gr 5% 55 7o
Gr. B0F 0 5
High- Gr. §5° £i5 a0

Strength A Gri&i L 7o
Low- & Il 50 85
Aoy 50 50 G

il Bl 75
A3
65 G5 a0
0 i 90
002 50 |

CONosion 43 f3!

Resistanl Az4z 46" ar
High 5if il

f;:;?lm A5HS B 70

o ABAT 50 n

B = Preferred malesial specilication

] = Diher applicable material specificalion, he availabifty of which shoukd be confirmed prior bo specification

[ = Material specificalion docs not apply

! Minimum unkess & range is shown,

' For shapes over 426 I, only the minimum of 58 ki applies.

" For shapes with a flange thickness less than or equal 1o 1% in. only. To imgrove weldakdfty, 8 maximum carbon equivalant can ba specified
(per ASTM Supplementary Requirement 5780 I chesined, masimum Sensile stress of 90 ksi G be specified (per ASTM Supalementary
Regpdremant S74).

! If desired, maximum tensile stress of 7O ksl can be specified (per ASTW Supplementary Requirement 8915,

* Far shapes wilh 2 llange thickress less than or egueal b 2 in, anly

! ASTM AE18 can akso be specified as comesion-resistant; see ASTM AB1E.

¥ Minimum applies for walls nominally 24-in. thick and under. For wall thoknesses ower %4 in, F= 46 ksl and £ = 67 ksl

NN s, masimum yield striss of 65 ks amd simimom siekd-lo-lensle strenoth atio of 085 can be speailied [per S5TM Supplementary
Fegpdrement 575).

U A maximumn yield-to-tensie strength ratio of 0,25 and carbon equivalant formala are included as mandatory in ASTM A2,

! Far shapes wilh 2 llange thickress grealer than 2 . only,

' For shapes with 2 flangs hickness greater than 1% in. &nd leas than or equal fo 2 in only.

! Far shapes with 2 flangs thickrass less than or egual to 1% in. only.

sales@sksap.com 20




SKSAP DETAILING TEAM SKSAP
Table 2-5
Applicable ASTM Specifications
for Plates and Bars
Plates amnd Bars
FyMin. | Fy OVEr | OVEr | OVEF | OVET | OVET | OVET | OVEF | OVEr
Yield |Tensile | to [0.75|1.25| 15 |2t0 | 25 (410 [Sto |Gto
Steel ASTM Stress |Stress’ (075 ( to | to |02 | 25 (tod | & (= 8 | over
Type | Designation (ksi) (ki) |incl | 1.26 | 1.5 |inch |incl, | incl | incl. |incl. |incl, | &
a2 afi-80 E
AJ0
Carban - L 36-80 . . . "
A5G r. 50 &0 FO-100
lr, 55 53 F-106 " “
Gr. 42 42 ail
gl GL50 | 50 85
Strength
Lo | AOTE | Gr. 55 55 70
Aoy Gr. &l Bl 15
Gr, G5 G4 an
42 L]
Carrsion Azaz 46 87
H":r'::“' 50 70
Los-Allosy ASHE dii a7
&0 1)
Quenched
and a0 | 100-130
Tamperad A4
Moy 100 | 110-130
Quenched
and
Tampared ARG il ai-110
LBl
B = Freferred material specification
[ = Other applicable material specification, the avalabilty of which showkd be confirmed prior to specification
[ = Material specification does not apply
" Minimum unkess 3 range ig S,
¥ Appicabk: to bars only above 1-in. thickness
F Audikible o5 plades only,

J . .
s Continuit

pla’ce & Moment connections are preferred A572-
Gr.50. Confirm with the structural & customer).

+* Bent pla’ce, pla’ce, o.ngle leng’ch availabili’cy confirm with a cus-
tomer).

% Maximum member leng’ch & shipping leng’ch confirm with the

customer).

sales@sksap.com
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SKSAP DETAILING TEAM

SKSAP

Workable Gage for structural members: -

Table 1-7A

Workable Gages in Angle Legs, in.

- -g |leg| 8| 7|6 | 5| 4|32 3 |2%]| 2 | 13|12 131 1
" el 9 |4 32 | 3 | 2% | 2 | 1Y 1Ye Ve 1 | Ve | Ve | Ys | W

- Vg, | 3|20 2%| 2

e e |33 2%

—)

WIDE FLANGE

sales@sksap.com

Note: Other gages are permitted to sult specific requirements subject 10 dearances and edge distance limitabons.

f—‘
~f o
’i—‘
[
CHANNEL
NOTES

* INDICATES JUMBO SIZE (GROUP 4 OR 5)
# INDICATES FOR 5/8" @ BOLTS OR SMALLER.
+ INDICATES FOR 3/4" @ BOLTS OR SMALLER.
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SKSAP
SKSAP DETAILING TEAM

WEB| 12 FLG BLOCKOUT STIFFENER |ySUALI
W DEPTH
W44x285 44
x248 43 5/8
X224 43 1/4
x198 427/8

W40x655* | 43 5/8
X593* 43
x531* 42 3/8
x480* 413/4
x436* 41 3/8

x397* 41

x362* 40 172
x328 40

x324 40 1/8
x298 39 3/4
x297 39 7/8
x277 39 3/4
%268 39 3/8
x249 39 3/8
x244 39

x221 38 5/8
x215 39

x199 38 5/8
x192 38 1/4
x183 39

x167 38 5/8
x149 38 1/4

W36x848* | 4212
x798* 42
x720* 41 1/4
x650* 40 1/2
x588* 39 7/8
x527* 39 1/4
x485* 38 3/4
x439* 38 1/4
x393* 37 3/4
x359* 37 3/8
x328* 371/8

x300 36 3/4

x280 36 12

X260 36 1/4

x256 373/8

x245 36 1/8

x232 371/8 o o -~ -
x230 357/8 2 & 12 ; - 8
x210 [ 3634 | 1306 | N 1A 238 | = W
x194 36 12 1 ' = 1 316 :

x182 36 3/8

x170 36 1/8

x160 36

x150 3578
x135 35172

23
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SKSAP DETAILING TEAM SKSAP

W K BLOCKOUT
a

W33x619* | 438 718

x567% 16| 41116 | 718

x515* 8 [31316) 718

x468* E 712

x424% 712

x387% 7172

x354% 21516} 712

x318* 9/16 23/4 | 712

x291 12 258 712

X263 7/16 2716

x241 21/4

x221 218

x201 2

x169 21/8

x152 {11516

x141 11316 1

x130 13/4 | I

x118 15/8
W30x581* 45/16 |

x526% 31/4 4 7
x477% 3 334 7
x433+ 211/16 {3716 | 7
x391% 27116 33/8 7
x357* 21/4 | 3 7
x326* 2 1/16 121516} 7
x292% 17/8 1 23/4 7
x261 158 6| 2916 | 7
x235 1172 23/8 7
x211 1516 L1316 ] 21/4 7
x191 1316 | 13461 2116 7
X173 1116 | 18] 2 | 7
x148 13/16 12116 | 2

x132 - 1 178

x124 w012 | 1516 1 11316]

x116 101a | 8 | 131

x108 1012 | | 111/16]

x99 - 11/16 {19116 |

x90 = 916 112 |
W27x539* = 39/16 | 47116

x494% 31/4 | 4

x448* 3 1311/16

x407% 23/4 1376 |

x368% 212 33/8

x336% 21/4 33/16 |

x307* 21/16 3 |

x281* 115/16 213/16 |

x258 13/4 211/16 |

x235 158

x217 112

x194 15/16

x178 13/16

x161 1116

x146 1

x129 11/8

x114 15/16

x102 13/16

x94 3/4

x84 5/8

sales@sksap.com 24




SKSAP DETAILING TEAM SKSAP

W WEB| 12 FLG K1 K BLOCKOUT
DEPTH| THK| WEB THK a

W24x492* | 2958 | 2 | 1 39/16 61/8
x450% 29 1/8 7/8 31/4 61/8
x408* 28172 13/16 3 61/8
x370* 28 3/4 2 3/4 61/8
x335% 2712 11/16 212 61/8
x306* 2718 [ 114 | 58 2 1/4 61/8
x279% 263/4 [ 136 | 58 21/16 |1 7 61/8
x250* 263/8 |11/ 9/16 178 L iag [21316) 278 | 6178
X229 26 12 134 |1 258 | 258 | 618
%207 25 3/4 7/16 19/16 2172 61/8
x192 2512 7/16 17/16 23/8 61/8
x176 25 1/4 3/8 15/16 21/4 61/8
x162 25 ] 3/8 11/4 2188 61/8
x146 2434 | 5/16 11/16 2 61/8
x131 2412 | 5/16 15/16 178 61/8
x117 241/4 | 946 | 5/16 18 13/4 61/8
x104 24 |12 | 14 3/4 15/8 61/8
x103 24172 ) 5/16 1 17/8 41/4
x94 24 1/4 1/4 7/8 / 13/4 | 134 | 4144
x84 24 1/8 1/4 3/4 [11116F 134 | 414
x76 23 7/8 1/4 11/16 19/16 | 41/4
x68 23 3/4 1/4 9/16 1172 41/4
x62 23 3/4 1/4 9/16 | 112 3 1/4
x55 235/8 3/16 12 | 17116 31/4

W21x402* [ 26 78 31/8 378 57/8
x364* 25172 13/16 27/8 3518 57/8
x333* 25 3/4 25/8 338 57/8
x300% 24172 11/16 23/8 318 57/8
x275* 24 1/8 5/8 23/16 3 57/8
x248* 23 3/4 9/16 2 | 231 57/8
x223 23 3/8 12 58 | 113/16 29/16 578
x201 23 12 | 1258 | 158 2112 578
x182 22 3/4 16 | 7/16 1172 23/8 57/8
x166 2212 | 34 | 38 13/8 | 2114 57/8
x147 22 | 34 | 38 11/8 3 2 57/8
x132 217/8 | 516 11/16 {11516 57/8
x122 215/8 | 5/16 15/16 11316} 578
x111 2112 | 96 | 5/16 718 134 | 57/8
x101 2138 | 12 | 14 13/16 | g |111/16) 1. 57/8
x93 21518 | 1 5/16 15/16 1518 37/8
x83 213/8 1/4 13/16 112 378
x73 211/4 1/4 3/4 17/16 37/8
x68 211/8 1/4 11/16 13/8 | 378
x62 21 3/16 5/8 1516 | 13 37/8
x57 21 3/16 58 15/16 31/8
x50 20 7/8 3/16 916 | 1346 | 11/4 31/8
xd4 20 5/8 3/16 716 | 1346 | 118 3188

sales@sksap.com 25




SKSAP DETAILING TEAM

W WER
DEPTH| THK

W18x311* | 223/8
x283* 217/8
x258* 21172

x234% 21
x211% 20 5/8
x192 20 3/8
x175 20
x158 19 3/4
x143 1912
x130 19 1/4
x119 19
x106 18 3/4
x97 18 5/8
x86 18 3/8
x76 18 1/4
x71 18 12
x65 18 3/8
x60 18 1/4
x55 18 1/8
x50 18
x46 18
x40 17 7/8
x35 17 3/4
W16x100 17
x89 16 3/4
x77 16 12
x67 16 3/8
x57 16 3/8
x50 16 1/4
x45 16 1/8
x40 16
x36 15 7/8
x31 15 7/8
%26 15 3/4

W14x730* | 223/8
x665* 2158
x605* 207/8
x550% 20 1/4
x500* 19 5/8
x455* 19
x426* 18 5/8
x398* 18 1/4
x370* 17 7/8
x342* 1712
x311* 17 1/8
x283* 16 3/4
X257* 16 3/8
X233* 16
x211 15 3/4

sales@sksap.com

12
WEB
3/4
11/16
5/8
58
9/16
12
7/16
7/16
3/8
3/8
5/16
5/16
5/16
1/4
1/4
1/4
1/4
1/4
3/16
3/16
3/16
3/16
3/16
5/16
1/4
1/4
3/16
1/4
3/16
3/16
3/16
3/16
1/8
1/8

{1916
1 1716
15/16

13/16
1178

15/16
7/8
13/16

3/4
11/16
5/8
9/16

FLG

23/4
2172
2 5/16
21/8
115/16
13/4
19/16
17/16
15/16
13/16
1116
15/16
78
3/4
11/16
13/16
3/4
11/16
5/8
9/16
5/8

11/16
11/16
5/8
9/16
12
7/16
7/16
3/8
4 15/16
4172
43/16
313/16
312
33/16
31/16
27/8
211/16
2172
21/4
21/16
178
13/4
19/16

137116

3
2 3/4
| 2916
| 2716

12716
| 2516

2 1/16

13/4
1518
1 9/16
112
17/16
16 | 138
| 15/16
5 | 114
11/4
13/16
| 118

£ 412
3| 4516

BLOCKOUT

STIFFENER

13316

123116 |

{11516}
{11316

178 |
13/4
158
1916}

13/8 |

a
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
51/4
35/8
358
358
35/8
358
278
278
278

47/8
47/8
47/8
47/8
338
338
338
338
3378
25/8
25/8
73/8
73/8
73/8
73/8
73/8
738
738
73/8
73/8
73/8
73/8
738
73/8
73/8
738

MMMMMMUIMMQ_

th

51/4
51/4
51/4
51/4
51/4
3112
3172
312
3172
3172
23/4
23/4
23/4
43/4
43/4
43/4
43/4
31/4
31/4
31/4
31/4
31/4
2172
2172
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
71/4
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12
DEPTH WEB

x211 15 3/4 12

x193 15 12 7/16

x176 15 1/4 7116

x159 15 3/8

x145 14 3/4 3/8

x132 14 5/8 5/16

x120 14 12 5/16 :

x109 1438 /4 | 1458

x99 14 1/8 1/4 '

x90 14 1/4

x82 14 1/4 1/4

x74 141/8 1/4

X68 14 1/4

x61 13 7/8 3/16

x53 13 7/8 3/16

x48 13 3/4 3/16

x43 13 5/8 3/16

x38 14 18 3/16

x34 14 3/16 7/16

x30 13 7/8 1/8 3/8

x26 13 7/8 1/8 7/16

x22 13 3/4 18 5/16
W12x336* | 16 7/8 7/8 215/16

x305* 16 3/8 13/16 211/16

x279* 157/8 3/4 212

x252% 15 3/8 1116 21/4

x230% 15 11/16 21/16

x210* 14 3/4 5/8 17/8

x190 14 3/8 9/16 13/4

x170 14 12 19/16

x152 13 3/4 7/16 13/8

x136 13 3/8 7/16 11/4

x120 13 1/8 | 38 _ 11/8

x106 1278 | 58 | 516 | 1214 | 1

x96 1234 | 916 | 516 | 1218 | 78

x87 1212 1/4 13/16

x79 12 3/8 1/4 3/4

x72 12 1/4 1/4 11/16

x65 12 1/8 3/16 5/8

x58 12 1/4 3/16 5/8

x53 12 3/16 9/16

x50 12 1/4 3/16 5/8

x45 12 3/16 9/16

x40 12 3/16 172

X35 1212 3/16 12

x30 12 3/8 1/8 7/16

x26 12 1/4 178 3/8

x22 12 1/4 18 7/16

x19 12 18 1/8 3/8

x16 12 1/8 1/4

x14 1178 18 1/4

k

27/8
23/4
25/8
2172
23/8
2516
21/4
23/16
21/16
2

“1111/116

158
19/16
11722
1172
17/16
1378
11/4
13/16
11/8
11/8
11/16
37/8
35/8
33/8

31/8
215/16
213/16

25/8

2716
25/16
21/8
2
17/8

113/16 |
1111716 |

15/8
1 9/16
1172
1172
1378
1122
13/8
1338
13/16
11/8
11716
15/16
7/8
13/16
3/4

BLOCKOUT

STIFFENER

s
&5 S
22 222 %
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SKSAP
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ii DEPTH
wioxi12 | 1138 | 3
x100

x88

x77

x68

x60

x54

x49

x45

x39

x33

x30

x26

x22

x19

x17

x15

x12
WSx67 o | 916
x58 834 | 12
x48 812 | 3B
x40 814 | 38
x35 81/8 | 5Ae
x31 8 SHG
x28 8 :i‘~~x
x24 718 | 14
x21 81/4

x18 818 | I
x15 818 | I
x13 8 =
x10 778

W6x25 638 | 5
x20 61/4 | 1
x16 61/4

x15 6

x12 6

x9 57/8 | 34
W5x19 518 | 4
x16 s |
Wix13 418 | e

5/16
1/4
3/16
3/16
3/16
3/16
3/16
1/8
1/8
1/8
1/8
1/8
1/8
3/16
1/8
1/8
1/8
1/8
1/8
1/8
1/8
1/8

257

o6 3

3 th
Y
gy

i

SREEVE
G

e

Y
e

s

2 G o)
R

%

f (s

i
bt SR

i 4

b

R W
ey

g
ot St
o o

%
i

/e
N
Ay
4

@r v«‘ i

A

y
A

7
S

i Y
s G

)
e

-\
L
RS e
Ao

FLG

THK

11/4
1178

7/8
3/4
11/16
S8
9/16
5/8
12
7/16
172
7/16
38
38
5/16
1/4
3/16
15/16
13/16
11/16
9/16
12
7/16
7/16
3/8
3/8
5/16
5/16
1/4
3/16
7/16
318
3/8
1/4
1/4
3/16
7/16
3/8
3/8

k

f15n6| 3
—=1113/16
111/16
19/16
1716 | 1
138 |
15/16
11/4
15/16
13/16
11/8
11/8
11/16
15/16
15/16
7/8

13/16
3/4

15/8
112
13/8
114 | 11
1316 | 11
118 |
15/16
7/8
718
13/16
13/16
3/4
11/16
15/16

BLOCKOUT

a
478
47/8
47/8
47/8
47/8
478
478
478
37/8
37/8
378
23/4
23/4
23/4
17/8
17/8
17/8
1778
3778
378
378

21
21

17/8
278
278
178
27/8
1778
17/8
238
238
17/8

21
21

13/4
23/4
2 3/4
13/4
23/4
13/4
13/4
2 1/4
21/4
13/4
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SKSAP DETAILING TEAM

GAGE

d

BLOCKOUT | USUAL
a

k

FLG

B
DEPTH THK FLG THK

\\.. v
L \

h ‘.... . «, \

...\
¥

X oAt

‘\\\_‘.. 2

wivlelaialalele|e|Slala|a|x|x|e ||l n|v|e|<s|e -
v v
~ ~
o e “ <|g||nlg “ &
RELE 2 2 wnmmnumsuwuwmz.ﬁw 3
hall ) A R - " xxmuxm.ﬂﬂ % | % x%.u B
O o O
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M WEB FLG BLOCKOUT | USUAI
pEPTH| THK | FLGg | THK| kx| d | a |GAGE

MC18x58 41/4 1338 3518
x51.9 18 : 4178 138 3112
x45.8 18 4 13/8 312
x42.7 18 4 138 358

MC13x50 13 438 | 13/8 358
x40 13 41/8 138 | 3 5/8
x35 13 4178 138 33/4
x31.8 13 4 13/8 358

MC12x50 12 41/8 1516 33/8
x45 12 4 1516 33/8
x40 12 37/8 1516 33/8
x35 12 3 3/4 1516 338
x31 12 358 1516 31/4
x10.6 12 112 11/16 138

MC10x41.1 10 438 11/4 358
x33.6 10 41/8 11/4 358
x28.5 10 4 11/4 M4 (358
x25 10 338 | 11/4 3
x22 10 338 11/4 318
x8.4 10 1122 11/16 138
x6.5 10 1178 716 1

MC9x25.4 9 3112 13/16 318
x23.9 9 3112 13/16 31/8

MC8x22.8 8 3172 13/16 3178
x21.4 8 312 1316f 3118
x20 8 3 118 258
x18.7 8 3 11/8 258
x8.5 8 178 3/4 134

MC7x22.7 7 358 118 318
x19.1 7 312 118 3118

MC6x18 6 3172 {1116} 1 318
x163 6 3 11/16 258
x153 6 3122 7/8 31/4
x15.1 6 3 11/16 2 3/4
x12 6 21712 13/16 21/4
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Rows of bolts for WF members:

Before starting the model work, confirm with the customer or fab-

ricator standard or as per contract drawings.

BEAM SIZE | STD ROWS | MIN. ROWS | MAX. ROWS
W6 1 1 1
W38 2 2 2
W10 2 2 2
W12 3 2 3
W14 3 3 3
W16 4 3 4
W18 4 3 5
w21 5 4 6
W24 6 4 7
W27 7 5 8
W30 8 5 9
w33 9 6 10
W36 10 6 10
GAGE OF WF BEAMS
FLANGE WIDTH GAGE
UNDER 5" 21/4
5"TO5 3/4" 23/4
6" TO73/4" 31/2
8" AND OVER 51/2
WF W38 W10 - W24 W27 W30
1ST HOLE DIM.
FROM TOP OF 21/2 3 31/2 31/2
BEAM

sales@sksap.com
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7. Encroachment values for structural members: -

[777:27722:74),

'-. kﬂ. -1, Encr.
f | in. in.
-~ ; T
G, _,-’"f:f,.- .-"'-lf:.- _ =1'.-t: i
L~ : -""'l.-x:"" g 10 I-rt 1"13
L+ B, i, r
o 1 [ (14] ig ia
'r/ff/ 34‘ iy to 17y "l
_ﬁ.';'lr.,/‘_ _._-"{:-"'-’_ i ﬂll-q and 1 :'-llq -1|I|1
- Heq i,
i

W

Fig, 10-3. Filler encroachment {riding the fillet).

8. Edge distance of structural members: -

TABLE J3.4
Minimum Edge Distance!® from
Center of Standard Hole®! to Edge of
Connected Part, in.

Bolt Diameter, in. Minimum Edge Distance
/2 3/a
5/s I8
3/4 1
/s 11/s
1 11/4
11/8 11/2
11/a 15/8
Over 1/a 11/ax d

[l If necessary, lesser edge distances are permitted provided the appropriate provisions from Sections J3.10
and J4 are satisfied, but edge distances less than one bolt diameter are not permitted without approval
from the engineer of record.

bl For oversized or slotted holes, see Table J3.5.
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9. Bolts standards

r't:'_'_.
'{_fr’“:“_f
Thvead . S
N e N
Slim= N f
| | e
‘ . J - A5
= =+ T
—F Folt Length —— S B SRR B ..KZ"J_L I'II
e — — iy

hpes of bolt Connections:
a. Beo.nng t

I. N Threads Inclu&e& in ’che sheo.r plo.ne
II X Threads exclu&ed from ’che sheo.r plo.ne.

Slip-cri’cical joint, from structural engineering, is a type
of bolted structural steel connection that relies on friction between
the two connected elements rather than bolt shear or bolt bearing
to join two structural elements. Preferred std or OVS hole & faying
surface (Class A or B) confirm with the engineer.

** Needs to specify in the Model & Erection plo.ns. No paint

mask needs to add in assembly drawings.

PRETENSION

FRICTION

ELE&R}.NCE l

33
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Tigh’cening methods:
Snug tightening N or X (Wrench tight)-A325, A490

Grp

- -

Py or plies closest |,
L J—..
tobothesd —_ 777K - py closest to ut

N\

'/«_\ N
C AN /- Stick-though
] | \wln (2870 Minimum)
| %2
¢
Valve from RCSC (

Specification Table C-2.2

Pretension control bolt (N or X)
1. Turn-of Nut

“Snug” tighten Mark nut and bolt Desired position achieved (1/3 turn
illustrated)
2. Calibrated Wrench
Clamped Clamped , Gauge i
body b Py
N 1
p : F
— b - F

BRI R T W

\

Gauge Gauge
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3. Direct Tension indicator bolits

Put DTI on the nut "
end of the bolt, _ o mndd
bumps facing |
the nut. !

Put a hardened F436
flat washer on top of
DTI bumps so the

turning nut does
not grind down Turn nut with any tool -
the DTl bumps. Just overcome the turning resistance.

4. Twist-off Bolt F1852, F2280)

(i

Other Bolts &Screws: -

Blind Bolis Counter Sunk bolts Counter Sunk screws

=)
%‘, z
(’\

sales@sksap.com
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Eye bolts Lag Screws Nail

Nailer hole dia- 3/16" @ - 0"-1" thick plo.’ce
-7/16" @ - 1'-2" thick plo.’ce
-9/16" @ - 2°-3" thick plo.’ce
Continuing a&&ing 1/8" @ for every 1 thick increment.

Before starting the model work, confirm with the customer.

]

=

'5 Hammer Drives Sleeve Anchors 23-24 ‘Wedge Anchors 25-28

)

. M — M:ﬁ

[L]

- \

g Caoncrete Screw Anchors  29-30 Concrete Screws 31-32 Rod Hangers 32-33

=

g .

< Ik : @_} H-f
Drapin Anchars 33-35 Toggle Bolts 35-36 Plastic Anchors 36-37
Direct Fastening 38-41 Adhesive Anchaoring 42-44 Anchoring Accessories  45-47

E CURRRLLETLTEERTLLELTLERRRALERRRAY ] m @
=
g Threaded Rod 50-51 Hex Tap Bolts 52-54 Hex Cap Screws 54-56
[
o
& _ % e
a
E Carriage Bolts Structural Bolts 58-60 Tension Control Bolts 61
T .
= P A ——
P | L& %
Nuts 61-67 Washers 67-72 Machine Screws 72-75

Hex Lag Screws 78-79 Sheet Metal Screws 80-85 Self- Drill Screws 86-91
o fmmeaneseen i
Elco Screws 92-98 Drywall & wood Screws  96-98 Deep Thread Screws 99-100

sales@sksap.com
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Bolt Grades

Table 2-6
Applicable ASTM Specifications for
Various Types of Structural Fasteners
High-
Strength Anchor Rods
Baolts -
n == g E‘.r
ﬁ' " Eg -] = 0
Min. | F, EZ3 2 g2 = § -
Yield | Tensile St T2 2|28 2| 5 |28
ASTM | Stress | Stress® | Diameter Range E Y g g 3 B2 2 E Bs
Designation | (ksi) | (ksi) {in.) 3|28 3 E aE| & EE § Es
A108 — G5 0,375 o 0,75, incl,
— 105 ver 1t 1.3, ind
Adzat — 120 0.5 to 1, incl.
Aaal’ — 150 0.5 1.5
— 105 1.125
Fig5e! — 120 0.5to 1, incl.
F22a0° — 150 0.5 ba 1.125. incl.
A154 Gr 2H — — 025104
ARE3 — — 025 m4
F436° — — 0.25 1o 4
Fa59 — — 05015
Pk 36 58-80 ta 10
— 100 over 4 o 7
A193 Gr, BT — 15 over 2.5 o 4
— 125 2.5 and undar
MTELA | — 50 0350 4 |
— 140 2504, incl,
A354 GrBO 150 | 0251025 ind
— ab 1.75 o 3, incl. -
Ad4n — 105 11250 1.5, mcl, | ©
— 120 (.25t 1, incl. :
Gr. 42 42 Gl o6
Gr, 50 Sl G5 4
ARTY | Gr 5% 55 Tk in2
Gr. G Gl 7h o 1.25
Gr, B85 G5 al T 1.25
42 63 Owar 5 1o 8. mcl.
ARBE 46 G Ower 4 1o 5, incl,
Sl Ty 4 aned under
AEST 105 | 150 max. 0625 1o 3
F1554 | Gr. 38 36 5880 0.25 o4
G, 55 55 T3-95 025104
Gr.105] 105 125-150 0.25m3
B = Prefesred malerial specilication
E = her applicahle materal specification, the avalabilty of which shoukd be conlirmed prar 1o specification
= Materil specification does not apply
Indicabes Bab o value is nol speciiied in e maleral speciicalion
* Minimum unless & rnge is Sown or madeam re ] is indcaled,
* Specinl washer requirgments may apply per RCSE Spevifiondon Tabie 6.1 for some stes-to-stel bolting applications and per Part 14 for
anchor-rof applicalions,
 Gen ASC Specifeniin Seclion J3.1 for limitalions on us of A5TM 2449 Bolls,
! When stmosphenic cormson resslangs & desred, Tope 3 can be specilied,
* Far archor mds with lemperature and formsion msesknee drearacienisics,

sales@sksap.com

37




SKSAP DETAILING TEAM

SKSAP

Galvanizing High-Strength Bolts and Nuts

Galvanizing of high-strength bolts is permitted as follows:

o

3.

By the hot-dip or mechanical process for ASTM A325 Type | high-strength bolts, per
ASTM A325 Section 4.3

By the mechanical process only for ASTM FI852 twist-off-type tension-control bolt
assemblies, per ASTM FI852 Section 6.3

By the hot-dip or mechanical process for ASTM A449 bolts, per ASTM A449 Section 5.1

Nuts for ASTM A325 and F1852 bolts must be galvanized by the same process as the bolt
with which they are used. See RCSC Specification Table 2.1 for compatible nut grade and
finish requirements for ASTM A325 and FI852 bolts, and ASTM AS63 for compatible nut
grade and finish requirements for ASTM A449 bolts.

Group B bolts are not permitted to be galvanized, per ASTM A490 Section 5.4 and ASTM
[F2280 Section 6.6. See also RCSC Specification Commentary Section 2.3 where it discusses
that ASTM A490 bolts and F2280 twist-off-type tension-control bolt assemblies are permit-
ted to be coated using a method compliant with ASTM F1136.

* A490 bolts are not permiHed to be go.lvo.nized. Discuss with
the

project manager.

** Erection bolts are A307 grade, confirm with the customer.

Minimum Edge distance in shear or Rolled Edge

TABLE J3.4
Minimum Edge Distancel® from
Center of Standard Hole!® to Edge of
Connected Part, in.

Bolt Diameter, in. Minimum Edge Distance
/2 3/a
5/8 /s
5/a 1
Is 11/s
1 11/4
11/s 11/2
11/a 15/s
Over 1/4 11/ax d

[l |f necessary, lesser edge distances are permitted provided the appropriate provisions from Sections J3.10
and J4 are satisfied, but edge distances less than one bolt diameter are not permitted without approval
from the engineer of record.

! For oversized or slotted holes, see Table J3.5.

sales@sksap.com
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Bolt Tightening Clearance
Table 7-15
Entering and Tightening Clearance, in.
Conventional ASTM A325 and A490 Bolts
Aligned Bolts
Nominal | Socket £
i ___:'; - Bolt Dia.| Dia. Hy Hy Gy Gz  |Circular | Clipped
L/ N -’E g e | Ses | 1 [ 1 W | "me | s
e ] _l‘ e Ya | 2% | Wm | s | 1 I Y| e
l_' sy # e | 2% | ¥es | 12 | T T g
| AL .I'»L'fL, — 1 2 | Miga | Vs | VThe Ve | 1 g
Ly 15 2z | Ve | T0s | 18e | e | 1V |1
gy =t = et 17 I | B | 2 g | 1 | 1% | TV
Sl 13 Iy ] e | e | 19 1 13y 1
1z Iz | Mhe | 2 1T | Vne | 1Yz | 190s
Slagoered Bolts
Stagger P, in.
MNominal Balt Diameter, in,
. F g Ty U 1 e | 1l | 13 | 1
A
' 1| 1%
. 1
= ‘3&//\& :1:: ::1'::: e
P]:—_- n /\" s [ 1T | 17 | 234
L e | 1 1" | 2V ol
Lt 18 | 11 13, e | Pe | Pe
i 13 [ 1 | 1M | 2 My | Tng | 2% | 3
v I 1 s [ 1%e | %96 | 2%e | 2% | 2% | 3 Fia
1 2 1 Tz |14 | 2% | 2% | 2% | 2% | 3%
F l 2% | e | 1w [ 1V | 2 Py | 2 | 2848 | Pe
1 2y e e | 10 | 2% | 2% | 2% | s
! 2y Te | | 13 |20 | 20 | 284 | 30
Pr— | 22 g | 1 1% |2 e | 2 | I
iR ' 2%, g | 102 | 18 | 256 | 2% | 3
i g 2%y e | e [T [ 2% [ 2% | 2
- 27/g 138 | 1% | 2 [ 2% | 2%s
5 —I Vsoceer | 3 T |2 2 | e
== 3y M (1% | 2% | 2%
e B |i" _ 3 My |19 |2 Py
= U.i.L' 335 g | 15 | 11905 | 2
3y 1y | 1 | 218
3% e | 19e | 2
3%, 19 | 170
s 1145
4 1
Notes:
My = heightl of head Gy = deswance Yor Flef®
Hy = maximum shank extension® F = balt stagger
£y = claarance for tightening F = dearznca for tightaning stagpered bolts
G = chearance Tor entering * Based on the use ol ane ASTM F436 washer
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SKSAP

SKSAP DETAILING TEAM
Table 7-16
Entering and Tightening Clearance, in.
Tension Control ASTM F1852 and F2280 Bolts
Aligned Bolts
Mominal €3
Tools |BoltDia.| H, | H, | & ¢, |Circular| Clipped
Large Tools 4/4-in. Diameter Critical
- 4 'z 1% 2'fa ifa M —
g
e s Y5 1 2'fy 1 fa —
-_Jl .-?f: i b | 1% | 2 | 1w | —
Lo I, a 2%4-in. Diameter Critical
alli o o *‘
= d > e | e | v | 1% | e Wo| —
Vo dh Al [ Tis e LLF: 13y 1 Ty -
. — 1 Sia 14 | 1% | 1 1 —
e it Small Tooks AVyg-in. Diameter Critical
) s e T | % | "e | e —
-r"’ Lak | 3, Wz 13 150 fy 34 —
T La% Tra 18 12 1%y 1 Tfa —
112 215-in. Diameter Critical
S8 e Ty e | e | e —
4 'z 13y g fa 34 —
Ts e 1 g 1 Ta —
Slaggerad Bolts
'| aStagger P, in.
' Nominal Bolt Diameter, in,
s _y’\\ s I Is
o= 1|} . P e | 13,
S L T 2118 2 | 2hg
- } ANG T | 1 | 2 e | P
o g | 1%e | 17 | 2%s | 2W
\s By | 1 Mg | 2 25
’ 7 | Phe | 1% M | 2V
! 2 190 190 13y 2
F 2 | 1 1% Mg | 1806
| 2 | Ve | 12 195 | 17
2%y | g 13 1l 1414
- 2z | 1 1318 1 | 1M4s
Cp = fghtzning ' mm‘ i 255 136 Ve | 19,
- 2%y LU g |
iy 27 T | 1%
BERE 3 1516
s 9
! iftz_c'_i Woles:
| = == H) = height of head Cy = clearanca far fillet®
X | Ha = menimum shank extension® P = balt stagger
T 1 Gy = chearance for tighbening F = clearance for ightening staggered bolts
s = dhearance for entering * Based on one standard hardaned washer

sales@sksap.com
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Wrench Clearance Guide
Bolt Socket Wrench Open End Wrench
Size Inches (mm) Inches (mm)
Inches (mm) A B c A B 4 :
74" ) | 34" (19) 1/2" (13) 12" (13) 1" (25) 78" 22) 511!: {16)
jm- [‘ltbi:] 1-1/8" (29 34" (19) 34" (19) 1-3/8" (35) 11/8" 29) 3.-"4_ (19)
12" (13) | 138" (35) 778" (22) 758" 22) 1347 (44) | 138705 | 78" @2)
58" (16) | 158" (41) 1" 25) 1" 25) 2AB"(54) | 1172~ (36) | 148" @9)
34" (19) | 1.7/8" (48) 118" 29) 118" 29) 258" (67) | 158" @1) | 1.14"(2)
78" 22) | 218" 54) 11/4" (32) 114" (32) 3" (76) 1778~ 48) | 158" {41)
125 | 238" 60) 138" (35) 13/8" (35) 314" @3) | 218" (64) | 178" 46)
118" 29) | 258" 67) 112" (38) 11/2" (38) 338" @®6) | 2-14"(57) | 178" 48)
114" 32) 2-1/8"(73) 158" 41) 15/8" [41) 3.7/8" (98) 212" (64) 2 {:j‘lj
138" 39) | 318" (79) 13/4" (44) 13/4" (44) 138" (1) | 234~ (0) | 214"67)
1.12" 38) | 338" (86) 1.7/8" (48) 1.7/8" (48) 178" (123) | 27/~ (73) | 2172" §64)
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Tension control Bolt Gun Availal)ili’cy

155" (383mm)

55/8" (142mm) o

54" (133mm)

13/4" (44mm)—

3%/¢" (92mm)
23/4"(71mm)

>

- ™

21/2" (63mm)

83/5" (213mm) a Wi r\_\“
T iy

10/s" (257mm)

L 35,[‘!8" [gzmm} N

GS-111EZ/ GS-112EZ

GS-111EZ Shear Wrench

Our mest popular heavy-duty wrench. At 19.2 Ibs, this model is a versatile tool.
Fits 34", 7/8", 1" and 1-1/8" diameter bolts.

Max. Torque
1030 ft-Ib (1400 N-m)

Fully- Tensioned Structural Bolts:
A325-3/47, 7/8", 17, 1-1/8"

A325M- M20, M22, M24
A490-3/4", 7/8%, 17, 1-1/8"

A490M- M20, M22, M24

sales@sksap.com
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14" (355mm)
A" (114mm)
4%" (105mm) |
1%” (38mm) +—'~ L 2 E0mm),
= - Iy
£l E
3 e
(28]
B
T €
£ 7" (185mm) &
un ~
o~ i d»’
- ’,
GS-91EZ / GS-92EZ © 3%" (100mm)

GS-91EZ Shear Wrench

Powerful mid-range wrench. Fits 5/8", 34", 7/8" and 1" diameter bolts.

Fully- Tensioned Structural Bolt: Max. Torque:
A325-5/8", 3/4",7/8", 1" 810 ft-Ib (1100 N-m)

A325M- M16, M20, M22
A490- 5/87, 3/4", 7/8", 17

A490M- M16, M20, M22

sales@sksap.com

43




SKSAP DETAILING TEAM

SKSAP

34" (B0mm)

6%" (154mm)
V4 @7rom) GMC-221EZ / GM(-222EZ
1" (24mm) —-4’-1—
r f '_,' | h i
) —,
E E =
E E E 2% |o
o . . E 2%" (72mm) —» <
= x P
A 2 | 3w r9mm), o
| S
| | =
I E 3% (84mm) —
- 5 |
~
|-

sales@sksap.com

GMC-221EZ Shear Wrench

Get those tough-to-reach areas with this compact wrench weighing at just 11.7
Ibs.

Fully- Tensioned Structural Bolts: Max. Torque:
A325-5/8", 3/4", 7/8" 590 ft-Ib (800 N-m)

A325M- M16, M20, M22
A490- 5/8", 3/4", 7/8"

A450M- M16, M20, M22
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) &%" (171mm} -
214" (56mm) —= GHC'241EZ /GH(-242 Ez
1% (24rmm) —=— =
El &
w| &
e ®
o M i _I_,._I {
E z .
E _J 5 E 25" (72mim) —= -
= o
3 |3 (@6mm) ;-f
=
3K (B4mm) -

|

17%" (44 2mmi)

GHC-241EZ Shear Wrench

Our most popular for minimal clearance.

Fully-Tensioned Structural Bolts:

A325-3/47, /87, 17
A325M- M1e, M20, M22, M24
A490- 3/47, 7/87, 17

A490M- M16, M20, M22, M24

sales@sksap.com

Max. Torque:

920 ft-Ib (1250 N-m)
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TC Bolt Sizes in stock

5/8" (11) F1852/A325 TC BOLTS IN STOCK

PART & DESCRIPTION WEIGHT PER 100 | QTY PER KEG
PTUDG2150 5/8(11) X 1-1/2 40 200
PTUDB2175 5/8(11) X 1-13/4 43 470
PTUOG2200 5/8(11) X 2 45 450
PTUDG2225 5/8(11) X 2-1/4 47 410
PTUDG2250 5/8(11) X 2-1/2 49 380
PTUDB2275 5/8(11) X 2-3/4 21 360
PTUOG2300 5/8(11) X 3 24 323

3/4" (10) F1852f/A325 TC AND F2280/A490 TC BOLTS IN STOCK

PART # DESCRIPTION WEIGHT PER 100 | QTY PER KEG
PTUO75175 3/4(10) X 1-3/4 bb 300
PTUO75200 3/4{10) X 2 70 280
PTUO75225 3/4(10) X 2-1/a 73 270
PTUO75250 3/4(10) X 2-1/2 70 250
PTUO75275 3/4(10) X 2-3/a 79 250
PTUO753300 3/4(10) X 3 83 240
PTUO75325 3/4(10) X 3-1/a 86 230
PTUO75350 3/4(10) X 3-1/2 &3 220
PTUOT3375 3/4(10) X 3-3/4 92 200
PTUO73400 3/4{10) X 4 95 150
PTUO75425 3/4(10) X 4-1/a 98 180
PTUO73450 3/4(10) X 4-1/2 102 130
PTUO73475 3/4(10) X 4-3/a 105 160
PTUO73300 3/4(10) X 5 108 150
PTUO75550 3/4(10) X 5-1/2 114 150
PTUO75600 3/4{10) X 6 113 130
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7/8" (9) F1852/A325 TC AND F2280/A490 TC BOLTS IN STOCK
PART # DESCRIPTION WEIGHT PER 100 QTY PER KEG
PTUOS 7200 7/8(9) %2 106 200
PTUOET225 7/8(9) X 2-1/4 110 190
PTUDOS7250 7/8(9) X 2-1/2 114 180
PTUOBT7275 7/8(9) X 2-3/4 120 180
PTUOS 7300 7/8(9) X 3 124 170
PTUOE7325 7/8(9) X 3-1/4 128 160
PTUOST350 7/8(9) ¥ 3-1/2 129 150
PTUOB7375 7/8(9) X 3-3/4 131 140
PTUDE 7400 7/8(9) x4 136 140
PTUOS7425 7/8(9) X4-1/4 140 130
PTUOS 7450 7/8(9) X 4-1/2 143 120
PTUOE7475 7/8(9) X 4-3/4 149 120
PTUOS Y500 7/8(9) X5 153 115
PTUDET525 7/8(9) X 5-1/4 157 110
PTUDS7550 7/8(9) X 5-1/2 162 100
PTUOS7575 7/8(9) X 5-3/4 165 100
PTUOS 7600 7/8(9) X6 170 95
PTUO8 7650 7/8(9) ¥ 6-1/2 185 80
PTUOST7700 7/8(9) X7 194 70
PTUOST7750 7/8(9) X 7-1/2 202 70
PTUOS 7300 7/8(9) X8 208 70
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1" (8) F1852/A325 TC AND F2280/A490 TC BOLTS IN STOCK
PART & DESCRIPTION WEIGHT PER 100 Oy PER KEG
PTULOO200 1(8) X2 140 140
PTULDDZ22S 1(8) % 2-1/a 143 140
PTULOOD250 1(8)x2-1/2 149 130
PTU1OO275 1(8) X 2-3/a 154 130
PTULOODZI00 1(8) X3 160 120
PTULOD325 1(8) % 3-1/a 166 120
PTUL10O03S50 1(8) X 3-1/2 171 110
PTU1O0Z 7S 1(8) X 3-3/a 177 110
PTULOODADD 1(8) X4 183 100
PTU1O0425 1(3)x4-1/a 188 90
PTU100450 1(8)xa-1/2 194 =
PTULOODATS 1(8)xa-3/a 199 80
PTULOOSOD 1(8)X 5 205 S0
PTULOODSS0 1(8)x5-1/2 217 a0
PTU1OODE00 1(8) X6 228 70
PTUL10O0GS0 1(8) X 6-1/2 251 o0
PTULOD 700 1(8) X7 262 S0
PTULOOD7E0 1(8)x 7-1/2 273 S0
PTUL1O0OS0D 1(8) X3 288 20
1-1/8" (7) F1852/A325 TC AND F2280/A490 TC BOLTS IN STOCK
PART # DESCRIPTION WEIGHT PER 100 | QTY PER KEG
PTU113250 1-1/8 (7) X 2-1/2 213 a0
PTU113275 1-1/8 (7) X 2-3/4 225 20
PTU113300 1-1/8 (7) X 3 232 80
PTU113325 1-1/8 (7) X 3-1/4 250 70
PTU113350 1-1/8 (7) X 3-1/2 252 JO
PTU113375 1-1/8 (7) X 3-3/4 254 JO
PTU113400 1-1/8 (7) X 4 260 70
PTU113425 1-1/8 (7) X 4-1/4 267 60
PTU113450 1-1/8 (7) X 4-1/2 273 o0
PTU113475 1-1/8 (7) X 4-3/a 280 o0
PTU113500 1-1/8 (7) X 5 2838 30
PTU114550 1-1/8 (7) X 5-1/2 302 20
PTU113600 1-1/8 (7} X B 316 =20
PTU113 700 1-1/8 (7} X 7 320 30
PTU113750 1-1/8 (7) X 7-1/2 341 30
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Hex Head Bolts

!

1/2 7/8 0.875 0.850 1.010 0.969 11/32  |0.364 0.302
5/8 1-1/16  [1.062 1.031 1.227 1.175 27/64 0.444 0.378
3/4 1-1/4 1.250 1.212 1.443 1.383 1/2 0.524 0.455
7/8 1-7/16 |1.438 1.394 1.660 1.589 37/64  |0.604 0.531
1 1-5/8 1.625 1.575 1.876 1.796 43/64  |0.700 0.591
1-1/8 1-13/16 |1.812 1.756 2.093 2.002 3/4 0.780 0.658
1-1/4 2 2.00 1.938 2.309 2.209 27/32 |0.876 0.749
1-3/8 2-3/16 |2.188 2.119 2.526 2.416 29/32  |0.940 0.810
1-1/2 2-3/8 2.375 2.300 2.742 2.622 1 1.036 0.902
1-3/4 2-3/4 2.750 2.662 3.175 3.035 1-5/32  |1.196 1.054
2 3-1/8 3.125 3.025 3.608 3.449 1-11/32 |1.388 1.175
2-1/4 3-1/2 3.500 3.388 4.041 3.862 1-1/2 1.548 1.327
2-1/2 3-7/8 3.875 3.750 4.474 4.275 1-21/32 |1.708 1.479
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Hex head Bolt Sizes in stock
1/2 (13) STRUCTURAL A325-1 BOLTS IN STOCK
WEIGHT | QTY PER WIDTH  |BOLT HEAD| LENGTH OF
PART # LENGTH
PER 100 KEG  |ACROSSFLATS | HEIGHT | THREAD
AAA050125 1/2 (13) X 1-1/4 11.7 1710 7/8 5/16 1
AAAQO50150 1/2 (13) X 1/1/2 12.8 1560 7/8 5/16 1
AAA050175 1/2 (13) X 1/3/4 14.1 1420 7/8 5/16 1
AAAQ50200 1/2(13) X 2 15.2 1290 7/8 5/16 1
AAAQ50225 1/2(13) X 2-1/4 16.8 1190 7/8 5/16 1
AAAQ50250 1/2 (13) X 2-1/2 18.2 1100 7/8 5/16 1
AAAQ50275 1/2 (13) X 2-3/4 19.5 1000 7/8 5/16 1
AAAQS0300 1/2(13) X 3 20.9 950 7/8 5/16 1
AAAQ50325 1/2 (13) X 3-1/4 22.2 850 7/8 5/16 1
AAAOS0350 | 1/2(13) X 3-1/2 23.6 750 7/8 5/16 1
AAA050375 1/2 (13) X 3-2/4 24.9 700 7/8 5/16 1
AAAQS0400 1/2(13) X 4 26.2 675 7/8 5/16 1
5/8 (11) STRUCTURAL A325-1 & A325-3 BOLTS IN STOCK
WEIGHT | QTYPER WIDTH  |BOLT HEAD| LENGTH OF
PART # LENGTH
PER 100 KEG |ACROSSFLATS | HEIGHT | THREAD
AAAOG2150 |  5/8(11) X 1-1/2 21.7 900 1-1/16 25/64 1-1/4
AAADE2175 5/8(11) X 1-3/4 23.5 850 1-1/16 25/64 1-1/4
AAADE2200 5/8(11) X 2 25.6 825 1-1/16 25/64 1-1/4
AAADE2225 5/2(11) X 2-1/4 27.7 775 1-1/16 25/64 1-1/4
AAADE2250 5/8(11) X 2-1/2 29.8 725 1-1/16 25/64 1-1/4
AAADE2275 5/8(11) X 2-3/4 31.9 600 1-1/16 25/64 1-1/4
AAADE2300 5/8(11) X 3 34 575 1-1/16 25/64 1-1/4
AAADE2325 5/8(11) X 3-1/4 36 550 1-1/16 25/64 1-1/4
AAADE2350 5/2(11) X 3-1/2 38.1 500 1-1/16 25/64 1-1/4
AAADE2375 5/8(11) X 3-3/4 40.2 450 1-1/16 25/64 1-1/4
AAADE2400 5/8(11) X 4 42.3 400 1-1/16 25/64 1-1/4
AAADE2450 5/8(11) X 4-1/2 51 375 1-1/16 25/64 1-1/4
AAADE2500 5/8(11) X 5 52.3 300 1-1/16 25/64 1-1/4
AAADE2550 5/2(11) X 5-1/2 54.9 275 1-1/16 25/64 1-1/4
AAADE2600 5/8(11) X 6 59.1 250 1-1/16 25/64 1-1/4
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3/4(9) STRUCTURAL A325-1, A325-3, A490-1 & A490-3 BOLTS IN STOCK
WEIGHT | QTYPER WIDTH BOLT HEAD | LENGTH OF
PART # LENGTH
PER 100 KEG ACROSS FLATS | HEIGHT THREAD
AAADTSLTS 3/4(10) X 1-3/4 36.3 630 1-1/4 15/32 1-3/8
AAADTS200 3/4(10) X 2 39 630 1-1/4 15/32 1-3/8
AAADTS225 3/4(10) X 2-1/4 42 250 1-1/4 15/32 1-3/8
AAADTS250 3/4(10) X 2-1/2 45 325 1-1/4 15/32 1-3/8
AAADTS2T5 3/4(10) X 2-3/4 48.1 475 1-1/4 15/32 1-3/8
AAADTS300 3/4(10) X 3 al.1 425 1-1/4 15/32 1-3/8
AAADTS32S 3/4(10) X 3-1/4 54.1 400 1-1/4 15/32 1-3/8
AAADTS350 3/4(10) X 3-1/2 37.1 375 1-1/4 15/32 1-3/8
AAADTSITS 3/4(10) X 3-3/4 60.1 330 1-1/4 15/32 1-3/8
AAADT75400 3/4(10) X4 63.2 300 1-1/4 15/32 1-3/8
AAADTSA25 3/4(10) X 4-1/4 066.2 300 1-1/4 15/32 1-3/8
AAADTSA50 3/4(10) X 4-1/2 69.2 275 1-1/4 15/32 1-3/8
AAADTSATS 3/4(10) X 4-3/4 72.2 230 1-1/4 15/32 1-3/8
AAADTS500 3/4(10) X 5 75.2 225 1-1/4 15/32 1-3/8
ARADTS525 3/4(10) X 5-1/4 78.2 225 1-1/4 15/32 1-3/8
AAADTS550 3/4(10) X 5-1/2 81.3 200 1-1/4 15/32 1-3/8
AAADTS5TS 3/4(10) X 5-3/4 84.3 150 1-1/4 15/32 1-3/8
AAADTS600 3/4(10) X6 87.3 150 1-1/4 15/32 1-3/8
AAADTS625 3/4(10) X 6-1/4 90.1 175 1-1/4 15/32 1-3/8
AAADTS650 3/4(10) X 6-1/2 92.9 150 1-1/4 15/32 1-3/8
AAADTST00 3/4(10) X7 39 140 1-1/4 15/32 1-3/8
AAADTSTS0 3/4(10) X 7-1/2 107 135 1-1/4 15/32 1-3/8
AAADTSE00 3/4(10) X 8 113 120 1-1/4 15/32 1-3/8
AAADTSE50 3/4(10) X 8-1/2 117 120 1-1/4 15/32 1-3/8
AAADTSS00 3/4(10) X 9 138 100 1-1/4 15/32 1-3/8
AAADTS950 3/4(10) X 9-1/2 140 80 1-1/4 15/32 1-3/8
AAADTGO0 3/4(10) X 10 143 60 1-1/4 15/32 1-3/8
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7/8(9) STRUCTURAL A325-1, A325-3, A490-1 & A490-3 BOLTS IN STOCK
SARTE WEIGHT | QTY PER WIDTH  |BOLTHEAD| LENGTH OF
PER 100 KEG | ACROSSFLATS | HEWGHT | THREAD
AAADSTITS 7/2(9) % 1-3/4 52.2 450 1-7/16 35/54 1-1/2
AAADST200 7/8(3)% 2 5E.4 425 1-7/16 35/54 1-1/2
AAADST225 7/8(9)X 2-1/4 60.2 375 1-7/16 35/54 1-1/2
AAADST250 7/8(9)X 2-1/2 54.2 350 1-7/16 35/64 1-1/2
AAADST27S 7/8(9)% 2-3/4 8.3 325 1-7/16 35/64 1-1/2
AAADST300 7/8(9)X 3 72.4 300 1-7/16 35/54 1-1/2
AAADST325 7/8(9)% 3-1/4 766 275 1-7/16 35/54 1-1/2
AAADST350 7/8(9)% 3-1/2 80.7 250 1-7/16 35/54 1-1/2
AAADST3TS 7/8(9)% 3-3/4 548 250 1-7/16 35/64 1-1/2
AAADSTA00 7/8(9)X 4 8.9 225 1-7/16 35/64 1-1/2
AAADSTA25 7/8(9) X 4-1/4 943 200 1-7/16 35/54 1-1/2
AAADSTAS0 7/8(9) X 4-1/2 35 200 1-7/16 35/54 1-1/2
AAADSTATS 7/8(3) % 4-3/4 103.3 180 1-7/16 35/54 1-1/2
AAADSTS00 7/8(9)X 5 106 175 1-7/16 35/64 1-1/2
AAADSTS25 7/8(9) X 5-1/4 112 150 1-7/16 35/64 1-1/2
AAADSTEE0 7/8(9) ¥ 5-1/2 114 150 1-7/16 35/54 1-1/2
AAADZTETS 7/2(9) % 5-3/4 116 150 1-7/16 35/54 1-1/2
AAADSTEO0 7/8(31% 6 1232 135 1-7/16 35/54 1-1/2
AAADBTE25 7/8(9) X 6-1/2 125 130 1-7/16 35/64 1-1/2
AAADBTES0 7/8(9) X 6-1/2 130 125 1-7/16 35/64 1-1/2
AAADSTETS 7/2(9)% 6-3/4 138 120 1-7/16 35/54 1-1/2
AAADSTTO0 7/8(3)% 7 141 120 1-7/16 35/54 1-1/2
AAADSTT25 7/8(9) % 7-1/4 147 115 1-7/16 35/54 1-1/2
AAADBTTS0 7/8(9)X 7-1/2 149 110 1-7/16 35/64 1-1/2
AAADSTTTS 7/8(9)x 3/4 155 100 1-7/16 35/64 1-1/2
AAADSTE00 7/2(9)X 8 158 30 1-7/16 35/54 1-1/2
AAADSTES0 7/8(9) % 8-1/2 163 85 1-7/16 35/54 1-1/2
AAADSTI00 7/8(3)% 5 173 80 1-7/16 35/54 1-1/2
AAADSTO925 7/8(9)x 9-1/4 178 20 1-7/16 35/64 1-1/2
AAADSTI50 7/2(9) X 9-1,2 181 20 1-7/16 35/64 1-1/2
AAADSE000 7/8(9) ¥ 10 128 55 1-7/16 35/54 1-1/2
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1(8) STRUCTURAL A325-1, A325-3, A490-1 & A490-3 BOLTS IN STOCK
WEIGHT | QTY PER WIDTH BOLT HEAD | LENGTH OF
PART # LENGTH
PER 100 KEG ACROSS FLATS | HEIGHT THREAD
AAA100200 1(8) %2 78.8 300 1-5/8 39/64 1-3/4
AAA100225 1(8) X 2-1/4 83.4 275 1-5/8 39/64 1-3/4
AAA100250 1(8) X 2-1/2 g8 250 1-5/8 39/64 1-3/4
AAA100275 1(8) X 2-3/4 94 225 1-5/8 39/64 1-3/4
AAA100300 1(8) %3 99 225 1-5/8 39/64 1-3/4
AAA100325 1(8) X 3-1/4 104 200 1-5/8 39/64 1-3/4
AAA100350 1(8) X 3-1/2 110 200 1-5/8 39/64 1-3/4
AAA100375 1(8) X 3-3/4 115 175 1-5/8 39/64 1-3/4
AAATD0A00 1(8)X4 120 175 1-5/8 39/64 1-3/4
AAATDDA25 1(8) X4-1/4 125.5 150 1-5/8 39/64 1-3/4
AAATD0450 1(8) X4-1/2 131 150 1-5/8 39/64 1-3/4
AAATD0ATS 1(8) X 4-3/4 136.5 130 1-5/8 39/64 1-3/4
AAATD0S00 1(8) X5 142 130 1-5/8 39/64 1-3/4
AAATD0525 1(8) X 5-1/4 147.5 125 1-5/8 39/64 1-3/4
AAATDOS50 1(8) X 5-1/2 153 110 1-5/8 39/64 1-3/4
AAATD0ST5 1(8) X 5-3/4 159 105 1-5/8 39/64 1-3/4
AAATD0600 1(8) X6 163 105 1-5/8 39/64 1-3/4
AAATD0650 1(8) X 6-1/2 173 100 1-5/8 39/64 1-3/4
AAATD06TS 1(8) X 6-3/4 178 90 1-5/8 39/64 1-3/4
AAATDOT00 1(8) X7 154 90 1-5/8 39/64 1-3/4
AAATDOT25 1(8) X 7-1/4 189 80 1-5/8 39/64 1-3/4
AAATDOTS0 1(8) X 7-1/2 195 80 1-5/8 39/64 1-3/4
AAATDOTTS 1(8) X 7-3/4 200 i 1-5/8 39/64 1-3/4
AAATDOS00 1(8) X8 206 73 1-5/8 39/64 1-3/4
AAATDDE25 1(8) X 8-1/4 214 70 1-5/8 39/64 1-3/4
AAATDOES0 1(8) X 8-1/2 220 70 1-5/8 39/64 1-3/4
AAATDOETS 1(8) X 8-3/4 224 50 1-5/8 39/64 1-3/4
AAATDOS00 1(8) X9 228 50 1-5/8 39/64 1-3/4
AAATDOS50 1(8) X3-1/2 238 50 1-5/8 39/64 1-3/4
AAATDLI000 1(8) X 10 245 50 1-5/8 39/64 1-3/4
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1-1/8 (7) STRUCTURAL A325-1, A325-3, A490-1 & A490-3 BOLTS IN STOCK
WEIGHT | QTYPER WIDTH BOLT HEAD | LENGTH OF
PART # LENGTH
PER 100 KEG  |ACROSS FLATS | HEIGHT | THREAD
AAAL13225 1-1/8(7) X 2-1/4 110 170 1-3/16 11/16 2
AAA113250 1-1/8(7) X 2-1/2 115 170 1-3/16 11/16 2
AAAT113275 1-1/8(7) X 2-3/4 122 170 1-3/16 11/16 2
AAAT13300 1-1/8({7) X3 128 170 1-3/16 11/16 2
AAAT13325 1-1/8 (7) X 3-1/4 134 160 1-3/16 11/16 2
AAAT13350 1-1/8(7) X 3-1/2 141 135 1-3/16 11/16 2
AAAL13375 1-1/3(7) X 3-3/4 148 135 1-3/16 11/16 2
AAAT113400 1-1/8(7) X 4 135 125 1-3/16 11/16 2
AAATI3425 1-1/8(7) X 4-1/4 162 125 1-3/16 11/16 2
AAATI3450 1-1/8(7) X 4-1/2 168 115 1-3/16 11/16 2
AAAT13475 1-1/8 (7) X 4-3/4 175 110 1-3/16 11/16 2
AAAT13500 1-1/8(7) X5 182 105 1-3/16 11/16 2
AAAT13525 1-1/3(7) X 5-1/4 190 895 1-3/16 11/16 2
AAAT13550 1-1/8(7) X 5-1/2 196 50 1-3/16 11/16 2
AAAT13575 1-1/8(7) X 5-3/4 202 70 1-3/16 11/16 2
AAAT13600 1-1/8(7) X6 209 70 1-3/16 11/16 2
AAAT13625 1-1/8 (7) X 6-1/4 213 70 1-3/16 11/16 2
AAAT13650 1-1/3(7) X 6-1/2 227 70 1-3/16 11/16 2
AAAL13675 1-1/8(7) X 6-3/4 231 70 1-3/16 11/16 2
AAAT113700 1-1/8(7) X7 235 70 1-3/16 11/16 2
AAAT13725 1-1/8(7) X 7-1/4 241 70 1-3/16 11/16 2
AAAT13750 1-1/8 (7) X 7-1/2 255 70 1-3/16 11/16 2
AAALL3TTS 1-1/8(7) X 7-3/4 200 60 1-3/16 11/16 2
AAAT13E00 1-1/8(7) X8 263 60 1-3/16 11/16 2
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1-1/4 (7) STRUCTURAL A325-1, A325 3, A490-1 & A490-3 BOLTS IN STOCK
WEIGHT | QTyPER WIDTH BOLT HEAD | LENGTH OF
PART # LENGTH

PER 100 KEG ACROSS FLATS | HEIGHT THREAD
AAA125225 1-1/4 (7} X 2-1/4 142 130 2 25/32 2
AAA125250 1-1/4 (7) X 2-1/2 150 130 2 25/32 2
AAA125275 1-1/4 (7) X 2-3/a 158 130 2 25/32 2
AAA125300 1-1/4 (7) X 3 167 130 2 25/32 2
AAA125325 1-1/4 (7) X 3-1/4 175 125 2 25/32 2
AAA125350 1-1/4 (7} X 3-1/2 183 125 2 25/32 2
AAA125375 1-1/4 (7} X 3-3/4 192 110 2 25/32 2
AAA125400 1-1/4(7) X 4 200 100 2 25/32 2
AAA125425 1-1/4 (7} X 4-1/4 209 95 2 25/32 2
AAA125450 1-1/4 (7} X 4-1/2 217 30 2 25/32 2
AAA125475 1-1/4 (7) X 4-3/a 225 85 2 25/32 2
AAA125500 1-1/4 (7} X 5 237 85 2 25/32 2
AAA125525 1-1/4 (7) X 5-1/4 245 20 2 25/32 2
AAA125550 1-1/4 (7) X 5-1/2 251 75 2 25/32 2
AAA125600 1-1/4 (7) X 6 267 70 2 25/32 2
AAAL125625 1-1/4 (7) X 6-1/4 284 70 2 25/32 2
AAAL2SE50 1-1/4 (7) X 6-1/2 288 65 2 25/32 2
AAA125675 1-1/4 (7} X 6-3/4 301 60 2 25/32 2
AAA125700 1-1/4(7) X 7 308 55 2 25/32 2
AAA125725 1-1/4(7) X 7-1/4 312 50 2 25/32 2
AAA125750 1-1/4 (7} X 7-1/2 316 50 2 25/32 2
AAA125TT5 1-1/4 (7) X 7-3/a 324 50 2 25/32 2
AAA125800 1-1/4 (7) X 8 X2z 50 2 25/32 2
AAA125850 1-1/4 (7} X 8-1/2 350 40 2 25/32 2
AAA125900 1-1/4 (7) X 9 367 40 2 25/32 2
AAA125950 1-1/4 (7} X 9-1/2 384 40 2 25/32 2

1-1/2 (6) STRUCTURAL A325-1, A325-3, A490-1 & A490-3 BOLTS IN STOCK
WEIGHT | QTyY PER WIDTH BOLT HEAD | LENGTH OF
PART # LENGTH

PER 100 KEG ACROSS FLATS | HEIGHT THREAD
AAA1S0300 1-1/2 (7) X 3 265 25 2-3/8 15/16 2-1/4
AAA150325 1-1/2 (7) X 3-1/4 277 25 2-3/8 15/16 2-1/4
AAA1S0375 1-1/2 [7) X 3-3/4 290 25 2-3/8 15/16 2-1/4
AAA150400 1-1/2 (7) X 4 313 25 2-3/8 15/16 2-1/4
AAALS0425 1-1/2 (7) X 4-1/4 316 25 2-3/8 15/16 2-1/4
AAALS0450 1-1/2 (7) X 4-1/2 325 25 2-3/8 15/16 2-1/4
AAAL50475 1-1/2 (7) X 4-3/4 335 25 2-3/8 15/16 2-1/4
AAA150500 1-1/2 (7) X5 350 25 2-3/8 15/16 2-1/4
AAA150525 1-1/2 (7} X 5-1/4 364 20 2-3/8 15/16 2-1/4
AAA150550 1-1/2 (7) X 5-1/2 375 18 2-3/8 15/16 2-1/4
AAALS0575 1-1/2 (7) X 5-3/4 398 15 2-3/8 15/16 2-1/4
AAAL50600 1-1/2 (7) X 6 408 15 2-3/8 15/16 2-1/4
AAALS0650 1-1/2 {7) X 6-1/2 424 15 2-3/8 15/16 2-1/4
AAALS0675 1-1/2 (7) X 6-3/4 440 15 2-3/8 15/16 2-1/4
AAA150700 1-1/2 (7) X 7 448 15 2-3/8 15/16 2-1/4
AAALS0725 1-1/2 (7) X 7-1/4 470 10 2-3/8 15/16 2-1/4
AAA150750 1-1/2 (7) X 7-1/2 432 10 2-3/8 15/16 2-1/4
AAA1S0800 1-1/2 {7) X 8 506 10 2-3/8 15/16 2-1/4
AAA150900 1-1/2 (7} X 9 555 10 2-3/8 15/16 2-1/4
AAA151000 1-1/2 (7) X 10 600 10 2-3/8 15/16 2-1/4
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Bolts — Hex and Heavy Hex
ASTM A307 Grade A and Grade B

Domestic and Imported
1/2" up to 2-1/2"

Hex Tab Bolts
]
]

|

Hist il Vi D15 B & ks Pia.

Square-neck Carriage Bolt

Other Bolts Available: Other Materials Available:
Countersunk Head Bolts Stainless Steel
Button Head Bolts Brass
Dome Head Bolts Aluminum
Special Alloys

Custom bolts manufactured at our facility to your specification
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Threaded Rod in Stock

Low Carbon Steel
Plain Oil Finish
Stock Lengths — 6" & 12'

Low Carbon Steel
Plated Electro-Galvanized Finish

Stock Lengths — 6’ & 12’

Low Carbon Steel
Hot Dip Galvanized
Stock Lengths 6’ & 12’

A-193 Grade B7 - Plain
Stock Lengths 12

A-449 - Plain * Hot Dip Galvanized

Stock Lengths 12

18/8 Stainless Steel
Stock Lengths - 6’

AT

Ml

L

|
|

Ll

AT

WO
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Mi\l 1

Heat-Treated Alloy Steel
ASTM A193 Grade B7

Continuous Threads
IN STOCK
Diameters

3/3-16 112-13 5/8'" 3/4-10 7/8'9

1.5 [ 11g-s| 414-8| 4158

Heavy Hex Nuts - washer Faced

ASTM A194 Grade - 2H

Plain Finish
Tapped UNC Threads up to 4" Diameter
Or
Tapped UN 8 Threads Over 1” Diameter

[/ \
\ )
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10. Nut & Washer Grades
ASTM|Bolt Bolt Finish ® ASTM AS563 Nut ASTM F436 Washer
Desig.|Type Grade and Finish ° Type and Finish **
Plain (uncoated) C.C3.D, DH. “and DH3; 1; plain
plain
DH °; galvanized and .
1 Galvanized . 1; galvanized
A325 lubricated
Zn/Al Inorganic, per DH %, Zn/Al Inorganic, per 1. Zn/Al Inorganic, per
ASTM F1136 Grade 3 ASTM F1136 Grade 5 ASTM F1136 Grade 3
3 Plain C3 and DH3; plain 3; plain
Plain (uncoated) C. C3,DH " and DH3; 1; plain ”
plain
DH °; mechanically 1; mechanically
1 | Wechanically Galvanized galvanized and lubricated galvanized °
F1852
Zn/Al Inorganic, per DH ©; Zn/Al Inorganic, per 1; Zn/Al Inorganic, per
ASTM F1136 Grade 3 ASTM F1136 Grade 5 ASTM F1136 Grade 3"
3 Plain C3 and DH3; plain 3; plain °
Plain DH® and DH3; plain 1; plain
A490 1 Zn/Al Inorganic, per DH “; Zn/Al Inorganic, per 1; Zn/Al Inorganic, per
ASTM F1136 Grade 3 ASTM F1136 Grade 5 ASTM F1136 Grade 3
3 Plain DH3; plain 3; plain
1 Plain DH © and DH3; plain 1; plain °
F2280
3 Plain DH3; plain 3; plain °
? Applicable only if washer is required in Section 6.
® Required in all cases under nut per Section 6.
® The substitution of ASTM A194 grade 2H nuts in place of ASTM A563 grade DH nuts is
permitted.
¢ “Galvanized" as used in this table refers to hot-dip galvanizing in accordance with ASTM F2329 or
mechanical galvanizing in accordance with ASTM B695.
® "ZniAl Inorganic" as used in this table refers to application of a Zn/Al Corrosion Protective
Coating in accordance with ASTM F1136 which has met all the requirements of IFI-144.
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Table 7-14
Dimensions of High-Strength Fasteners, in.
! F ! # I Bolt Langth ————-
Hominal Bolt Diameter, in
Measurement
2 Sty 3 Tt 1 1 1, 13 12
Widih Across -
Flats, F g The | e | 1T 155 | 1Y, 2 25 | 2%
E % Height, H Mg s e B4 Hea M e s S
g Thread Length 1 1 L EI 1l 134 2 2 2104 21y
% Eolt Length =
Grip + Washer | "' Tt 1 115 LI 1 15/ 13y 17s
Thickness + —&
Widih Across -
% % Flats, W g Mhe | 1V 175 155 | 1Y, 2 25 | 2
= : . - .
Height, H aa | Mg | es | Slee | Bea | Ve | Var | 1"V | 1M
Nam. Qutside -
) 11 5 15 3 1 1 3
5 Diamatar, 00 e | 1e0e | 1132 [ 14y 2 2y 2la 240 3
M | g . .
ﬁ?r:]‘erd.'ﬂ T Mg e Big 1y 1 13y 1V 1%
E "
2 |mokns,[ Min. [ 0087 [ 0122 | 0122 [ 0136 [ 0136 | 0136 | 0136 [ 0136 [ 0136
X T Max, | 0177 | Q77 | 0177 | Q77 | Q077 | 077 | 0477 | 0977 | A7
Min. ] - =
§ I]Icstarli:? ge | Be | e | T s 1 gz | 172 | 19s
Min. Side
3 3 3 3 3 1 1 1 1
. Dimensian, 4 134 13 143 Ty 134 2y 2la 24 27y
S % Mean
E E Thi}ll::ﬂ. r g ik " ik g g g ik i
=
@
g = Taper 212 | 22 | 212 | 2z | w2 | 22 | 22 | 22 | 22
= o Thickness
=
Min. ] -
I]Istarli:!,] Fe Tig 9ia g | By Ty 1 e | 102 | 154
B Tolerances as specilied in ASKE B18.2.6
b ASTM F436 washear tolerances, In:
Mominal ouiside diameter —1/3% 1032
Morninel didemeter of hole —0; 1432
Flainess: max, deviztion from straight-edge placed an cuf side shall not exceed D00
Concentricity: center of hole to outsida damedar (full indicator runoat) (e
Burr shall not project above immediately adacent washer surlace more than 0,010
¢ Far clipped washers anly
o Far we=e with American standard beams (5} and channels (C)
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Structural Washers ASTM F436 =il
Finish: Plain, Hot Dip and Mechanical Galvanized
Special sizes available upon request.
AAWO50 1/2 2500 1.93 17/32 1-1/16 |.097-.177
AAWO062 5/8 1800 3.73 11/16 1-5/16 |.122-.177
AAWOT5 3/4 1300 4.33 13/16 | 1-15/32 |.136-.177
AAWO087 7/8 625 6.84 15/16 1-3/4 |.136-.177
AAW100 1 J00 9 1-1/8 2 .136-.177
AAWI113 | 1-1/8 500 11.07 1-1/4 2-1/4 |[.136-.177
AAWI125 1-1/4 300 13.67 1-3/8 2-1/20 |.136-.177
AAWI1S0 | 1-1/2 200 24 1-5/8 3 .136-.177
AAW1T5 1-3/4 150 30.67 1-7/8 3-3/8 .178-.28
AAW200 2 100 38 2-1/8 3-3/4 .178-.28
AAW225 2-1/4 50 56 2-3/8 4 .24-.34
AAW250 2-1/2 50 72 2-5/8 4-1/2 .24-.34
AAW275 2-3/4 50 91 2-7/8 5 .24-.34
AAW300 3 50 104 3-1/8 5-1/2 .24-.34
Hardened Bevel Washer Direct Tension Indicator (DTI's)
1-3/4 x 1-3/4 x 16 -2/3%, @ Plain Finish ASTM F959 or
Slope for Standard Beams Mechanical Galvanized ASTM B655
1/2 1,000 25.2 5/8 1,000 37 - -
5/8 1,000 239 a4 600 6.35 450 7.6
v 1000 | 226 0 | its s | vas
2 1-1/8 300 12 200 16.95
1 1.000 193 1-1/4 250 12.55 150 71.95
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Nuts

Heavy Hex Nuts
ASTM AS63 Grade A, C, C3

ASTM A563 DH, DH3, A194, 2H, 8,
am

Finishes: Plain, Hot Dip Galvanized,
Mechanically Galvanized and Zinc
Plated

"*AVAILABLE MELTED AND
MANUFACTURED IN THE U.5.A.™*

Hex Nuts
ASTM AS63 Grade A

Finishes: Plain, Hot Dip Galvanized,
Mechanically Galvanized and Zinc
Plated

Haawy Hex Hut

E-_H_—| i-_H_—:h-u—.ME H_-1 |_'* HH_' —-—JI_-‘:.nta

HE

L

Jam Mut

Appiax

172 7/8 1.010 0.969 31/64 0.07
5/8 1-1/16 1.227 1.175 39/64 0.12
ifa 1-1/a 1.443 1.382 a7/64 0.20
7/8 1-7/16 1.660 1.589 55/64 0.30
1 1-5/8 1.576 1.796 63,64 0.43
1-1/8 1-13/16 2.093 2.002 1-7/64 0.59
1-1/4 2 2.309 2.208 1-7/32 0.79
1-3/8 2-3/16 2.526 2.416 1-11/32 102
1-1/2 2-3/8 2.742 2.622 1-15/32 1.31
1-5/8 2-3/16 2.359 2.828 1-19/32 1.62
1-3/4 2-3/4 3.175 3.035 1-23/32 2.04
1-7/8 2-15/16 3.392 3.242 1-27/32 241
2 3-1/8 3.608 3.449 1-31/32 2.99
2-1/a 3-1/2 4.041 3.862 2-13/64 4.19
2-1/2 3-7/8 4.474 4.275 2-23/64 5.54
2-3/4 4-1/4 4.907 4.688 2-45/64 7.38
3 4-5/8 5.340 5.102 2-61/64 9.50
3-1/a 5 5.774 5.515 3-3/16 11.54
3-12 5-3/8 6.207 5.928 3-7/16 15.26
3-3/4 5-3/4 6.640 6.341 3-11/16 18.12
4 6-1/8 7.073 6.755 3-15/16 21.80

1/2 34 0.866 0.84 7/16 038
5/8 15/16 1.083 1.051 35/64 074
3/4 1-1/8 1.299 1.24 41/64 12
7/8 1-5/16 1.516 1.447 34 2
1 1-1/2 1.732 1.653 55/64 .29
1-1/8 1-1/16 1,845 1.859 31/32 A1
1-1/4 1-7/8 2,165 2.066 1-1/16 55
1-3/8 2-1/16 2,382 2,273 1-11/64 74
1-1/2 2-1/4 2,588 2,48 1-8/32 85
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Commercial Flat Washers
316 9/16 1/4 036/.065 0.28 18,050 361
1/4 3/4 5116 .051/.080 067 7.450 149
5/16 7/8 3/8 .064/.104 1.11 4,350 87
3/8 1 7116 064/.104 1.49 3,350 67
7116 11/4 112 064/104 2.44 2,050 41
1/2 13/8 9/16 086/.132 3.85 1,300 26
9/16 115/32 5/8 .086/.132 455 1,100 22
5/8 13/4 11116 .108/.160 7.7 650 13
34 2 13/16 221177 11 455 9.1
7/8 21/4 15/16 .136/.192 123 325 6.5
1 212 1 116 .136/.192 18.8 265 9.3
11/4 3 13/8 .136/.192 22 225 45
13/8 31/4 11/2 153/.213 333 150 3
1172 31/2 15/8 .153/.213 38.4 130 26
15/8 3 3/4 13/4 1563/.213 448 115 2.3
13/4 4 17/8 153/.213 50 100 2
17/8 41/4 2 .153/.213 56.9 90 1.8
2 41/2 21/8 153/.213 63 79 1.6
21/4 4 3/4 2 3/8 .193/.248 826 60 1.2
2112 5 25/8 .210/.280 961 52 1
23/4 51/4 217/8 .228/.310 110 45 09
3 512 31/8 249/ 327 130 43 0.8
Available in Stock
Finishes: Plain, Hot Dip Galvanized & Mechanical Galvanized
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11. Holes and Sizes.

TABLE J3.3
Nominal Hole Dimensions, in.

Hole Dimensions
Bolt Standard Oversize Short-Slot Long-Slot
Diameter, in. (Dia.) (Dia.) (Width x Length) | (Width x Length)
/2 916 5/g 916 x /16 916 x 11/a
5/g /16 13/16 /16 x /8 /16 x 19/16
3/a 13/16 15/16 13/16 x 1 13/16 x 17/8
/g 15/16 11/16 15/16 x 11/8 15/16 x 23/16
1 11/8 1/a 11/8 x 15/16 11/8 x 2%
> 118 d+ /s d+ 5/ (d+1/8)x (d+5/8) | (d+1/8)x(2.5x d)
I ) &
. N | - At
ST T Ty «f 5 W g af 2 4 f -
1 T 1 s Al
ST ovs SSL LSt
Standand Hole Cherszed Holks Short-SiaRed Hole Long-Sinffed Hole

‘¢ For connections, Standard holes are preferred for beams, col-
umns, and short/std holes are preferred in connecting elements
like shear pla’ce, end pla’ce, clip angle, splice pla’te, ete.

% OVS holes are preferred in post-installed anchors and brace
gusset plq’te connections.

X Long short holes are preferred for embed to steel connection.

s For Slip critical connection STD or OVS hole is preferred.

¢ The distance between centers of standard, oversized, or slotted

holes shall not be less than 22/3times the nominal diameter, d,
of the fastener; 3d is preferred.

% Threaded studs, shot with AWP Automated Welding Proce-
dure), require additional attention to the weld collar, which
causes the holeof the connected material to the threaded stud
to be oversized to accommodate the weld collar. Note: Re-
duced-based studs do not eliminate the oversize Requiremen’cs.
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All hole requirements are confirmed with the customer, before

starting the model work.

TABLE J3.5
Values of Edge Distance Increment Cs, in.
Slotted Holes
Nominal
Diameter Long Axis Perpendicular to Edge
of Fastener, Oversized Long Axis
in. Holes Short Slots Long Slots™ | Parallel to Edge
< s /16 s
1 /8 /s 3ad 0
2 1'% s 3he

I When length of slot is less than maximum allowable (see Table J3.3), C; is permitted to be reduced by
one-half the difference between the maximum and actual slot lengths
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12. Post installed anchors: -

Post-installed anchors like screw anchors, Wedge anchors,

Sleeve anchors) require the hole diameter to be OVS hole as per
AISC table ] 3.3 confirm with the customer.

e le Adhesive Anch
E Injectable Adhesive Anchors apsuie Ssive Anenors

——— e n

—
weswesli  Screw Anchors Underout Anchors

===-—  Plastic Anchors - Drywall Anchors

5 e )
:i#‘lj!l Cast-in Anchor Inserts T"’ ] Cast-in Anchor Channels
|
'—'+-u Metal Construction Screws et Nails & Threaded Studs
—  Anchor Rods & Elements s \Wedge Anchors

Flush Anchors ""_"::."' Sleeve Anchors & MNail Anchors

|

d

Chemical Anchor Dispensers .
b mee—  Accessories for Anchors & Testers

1

Insulation Anchors
wwmsed  Drywall Screws

~
ﬁ.,-,, Direct Fastening Elements
~

Click here the title - get information
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List of Anchor rods & Elements.

Carbon and stainless-steel fasteners for use with chemical ad-
hesives in concrete and masonry and other base materials

1. HIT-Z Anchor rod - Anchor Rods & Elements - Hilti USA

3.HAS-V-36 Anchor rod - Anchor Rods & Elements - Hilti USA

...............................
lllllllllllllllllllllllllllll

4. HAS-V-36 HDG Anchor rod - Anchor Rods & Elements - Hilti
USA

5.HAS-E-55 Anchor rod - Anchor Rods & Elements - Hilti USA

b R T R e L LR T L

Compliant

6. HAS-B-105 Anchor rod - Anchor Rods & Elements - Hilti USA

7. HAS-B-105 HDG Anchor rod - Anchor Rods & Elements - Hilti
USA
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8. HAS-R 304 SS Anchor rod - Anchor Rods & Elements - Hilti USA

9. HAS-R 316 SS Anchor rod - Anchor Rods & Elements - Hilti USA

IR Il I VIV ANV R iy

10. HIS-N In’cernally threaded sleeve - Anchor Rods & Elements -
Hilti USA

s Ml‘}
! NN
b |
|
|

ARARRRERALARARRRARARARRLARALR L AUALARLRRRRARRARKL AR RATAL M

11. HIS-RN 316 SS In’cernally threaded sleeve - Anchor Rods & Ele-
ments - Hilti USA

12. AM Threaded rod - Grade 8.8 HDG - Anchor Rods & Elements -
Hilti USA

i .- i|'i" i L .-:...-.- ity ..... Gt b R L AR bR b EL L ) -..-_-,_._: g e B L R

13. HAS-V-36 Anchor rod 22.5 degrees pre-ben’t) - Anchor Rods &
Elements - Hilti USA

LIPS .’il'll'ﬂfl'ﬂlll'ﬂl""!m PR m! I l
i b LRSI R LI vy CUTTEN L)
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List of Wedge Anchors.

Expansion anchors in carbon steel and stainless steel, ap-
roved for cracked concrete, non-cracked concrete, and seismic - in-
cluding stud anchors and sleeved anchors

1. Kwik Bolt TZ2 CS Wedge anchor - Wedge Anchors - Hilti
USA

5

5
(o Ty
r%‘.

2 = HE T H ALV i 1 {1 |. R AR 18 | e e * 1—-1"
)| A lqmm L | AR wmw@””!_“
e e

Ll

2Kwik Bolt TZ2 SS304 Wedge anchor - Wedge Anchors - Hilti
USA

3. Kwik Bolt TZ2 SS316 Wedge anchor - Wedge Anchors - Hilti
USA

4. Kwik Bolt 1 carbon steel wedge anchor - Wedge Anchors - Hilti
USA

A S % O )11 00NN A A
L ae— ;—___“mlwi AR AN U ‘|=1*|'ff.

5. Kwik Bolt TZ Wedge anchor - Wedge Anchors - Hilti USA

I L)
Al

IO e
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6. Kwik Bolt TZ SS304 Wedge anchor - Wedge Anchors - Hilti
USA

7. Kwik Bolt TZ SS 316 Wedge anchor - Wedge Anchors - Hilti
USA

8. Kwik Bolt 3 Wedge anchor - Wedge Anchors - Hilti USA

9. Kwik Bolt 3 SS304 Wedge anchor - Wedge Anchors - Hilti USA

10. Kwik Bolt 3 SS316 Wedge anchor - Wedge Anchors - Hilti USA

11. Kwik Bolt 3 HDG Wedge anchor - Wedge Anchors - Hilti USA

12. Kwik Bolt 3 Wedge anchor - Wedge Anchors - Hilti USA

13.Kwik Bolt 3 SS304 Wedge anchor - Wedge Anchors - Hilti USA
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List of screw Anchors.

Concrete screw anchors for permanent and temporary a pli-
cations - including screw anchors which can be used in so?ird I}:riclc
and hollow-core slabs

Click here - Screw Amnchors - Hilti USA

List of Injectable adhesive anchors

A wide range of chemical anchor fasteners - our injectable
mortars are also designed for rebar applicq’cions and can be used
on concrete and masonry

HY 200-R V3 Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R -

Click here - Injectable Adhesive Anchors - Hilti USA

List of Capsule adhesive anchors
Capsule adhesive anchors, covered by international ap rovals
for applications in concrete - for sequen’cial applica’cions with fixed

embedment dep’ch

Click here - Capsule Adhesive Anchors - Hilti USA
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13. Weld standards

Fig. 8-21. Fillet weld nomenclature.
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o angle |- bevel) angle | bar
\ O\ / 1GIUOVB '|'
\ | radius \
oi;? i 4;’} —V * ,;r__;_ ‘;-'_) H ‘A’
\ 7 Root Root
Root L > | Root { Root face | Root
opening ' Backi opening opening
bar A
:’n
PREPARATION
Weld -Effective
fsize throat
7
1 —1
{
N L Root
| Weldsize Root | 0 face
\ —_——— -
bead \ opening
COMPLETE-JOINT-PENETRATION PARTIAL-JOINT-PENETRATION
— Groove size
/\( ,~ Groove angle
‘ Fillet size
{
PARTIAL-JOINT-PENETRATION
(When Reinforcing Fillet
is Specified)
Fig. 8-22. Groove weld nomenclature.
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Weld syml)ols

Basic Welding Symbals and Thelr Location Slgnificance

Listation Plug Spatar Back or
Significance Filt ar Slat Projestion Stud Saam Backing Surtacing Edge
Arrgw Side _V_f / L] / ':_:I' / 'E:' / :‘;‘: = \ o / U_l /
Other Side A — / 0 / U":‘:ﬂ o It uh;::i ™, [
. Mot Mot Mot et Mat Mt
Hoth Sidas | E Used Used Usied Used Used Used \—EHf
Mo Aaroa Sida
o O G L.'M{*d uNilu " I.IMI::i g uNmu I.IM?-«:I umilu
Sxgnificance “ # . o # .
Location Groowe Zcarf for
Bignificance Square v Bevel U J Flare=y Flare=Bavel Brazed Joint
Arrow Sice \ / W VN / ANV
Otherside | || Py —Lv =, P —— \ 1~ "\ e
Bolh Sids H “\ S > K % . —E/\’ s iS - \
ol Cl e \ \
Mo Arrow Sida Hat Mol Mat Mot Mot Mt Mot
or Other Side Used Uged Used Uged Used Lised Liged
Significancs
Supplemantary Symbals Lacation of Elements of a Welding Symbaol
W bdwil B round Fiedd Weld Well=Thru Consumahle Inaert Graowe Anghe; Included Angle
Finishing Sy of Countersink for Plug \Wekds
J// Rioot Cpaning; Depth
I(G Contour Symbol ol Filling lar Plug
i iSquare) _ and Siot Welds
Groose Weld Siz
Backing/Spacer (Rectangulary Conlour Length of Weld Sagrment
Flush or Flat Comves Concave Depth of Bevel F Fith [Canbersios
Backing Sizeor S_1rlar-g1h — GCantar Spacing)
_— — [ lor Carlain mh A ol Wiald Sﬂgrﬂcﬂ!ﬁ
Spaner’/'D \ \ \ Spacification,
Process, ar Other - H - - gldd'l.;ﬂid
Reference nf yimib
Basic Joints { = z I'5-]-
Kentification of Arrow Side and Other Side Joint \“H-..I\ S{E} ALE EF L-P - ﬁﬂp‘ﬁ#
Bull Joint Carner Joint T Buw Syl
Tal (M { E }
Ao S Bo Omitied L
al et When (N} Referende
Bafamnne Line Arrow
s Not Used) Mumbar of Spot, Seam, gm:mgg
Stud, Plug, Skt, Line to Arrow
Weld or Projection Wekds Sitle Membar
Symbal Elemerits in This Ares——=  of Jaint or
Remaln As Shown When Tail Ao Side
) Other and Arrow are Revarsed of Jaint
Citner Sice Bide le—tekd Syrmbsols Shall Be Conlainad —
ol Jaint Symbal o Joint Within the Length of the Rafarance Line

Telairt

Edge Jaint

Letier Designations

Arrow Side of Jaing

af Joirt

Jaind
‘l‘—.ﬂ.rr-:rn' o Walding Symibal

Arrow Sida af Join

Arraw ni—/

wiekding
Symibol

LY

Oiher
Sia
of Joint

Witiena Beller dasipnalions ang o

e indudad in thie tal of the walding
symbal, rederence is made ta

Takde 1, Latter Desigralions of
Wekding and Alad Procasses and
Thair Variations, of AWS AZ 400,

Aamerican Welding Society
BA0 MW, Ledaune Road
Miami, Fiorida 33126
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Typlcal Welding Symbols
DoubleFilllel Wekling Symbol Chain Intermitient Fillel Welding Symbal Staggered Intarmitient Fillet Welkding Symbol
Ledgeh Pilch |Distance Pitch (Distancea
Fillel Wik Siza Betwaen Canters Balwean Centers)
af Sagmonts ol Segments
14 |~ 8 ang [ pes 12 i
ang 12 3-5
Omission of Length [ndi h . " 2"-3_ o Simr/ \\_
mission o il icates that . Lengin of Le
el Evtands Herwaen Abrupt Changes Fillet Wedd Size Langth of | 1609 4 Length o
in Diredlion ar &s Dimensianed {Length of Lag) Sagmants Segmenis
Flug Welding Symbol Back Welding Symbol Backing Welding Symbal

- o= = R

- e (] o
2rd Opsration /\Ta_hlﬂp-uraﬁnn
2nd Operation

Inchugied Argle of Pitih {Distanieg Backi
Caunlensnk —\ Between Corters) \B.'I.B'Eﬁ Weld ng
Plug Weld Sizo N of Welds

e mmmmes

(DHgrmerter of
Hale a1 FAoal)

Dapth of Filing (Omit 15t Opeation
IrdF;:‘abu: F'rll'% Ii:- nl:‘-ln:':nghlnl |-\\
Spot Wakling Symbel Stud Walding Symbal Spam Welding Symbal
Increment

Mumber of Welds

- . Lergth .//_Fm"
Spat wald 5119—\ ) ”,—F'ﬂth m gﬁaﬂ'm mlu_ﬁh‘,mn _\"H—EI
> mot S A
L Stud Siza Mumber of _/
Silwds Proceass

Process
Spuare-Groove Welding Symbol WGraave Welding Syrbal Double-Bevel-Graows Welding Symbal
Groowe Wold Si:l.—\\l
{1}
(A1)
{1174}
llﬁur:lhmg—f 1B Grooes Weld Sizs—
e
L Aot Opening Wald Size Groave Angle Arrow Points Toward
Member b e Baren|ed
Symbal with Backgauging Flare=Veliroowe Welding Symbol Flare=Bevel=Groove Welding Symbal
[aapih of
Berved — Groave Weld Size
(1) /_
14 Backing Wald e, 7]
Bachpougs Gracve Weld Size
Multiplle Reference Lines Complete Joint Penetration Edge Wellding Symbo]

15t Opesstion On Lins Indizatas Camplede Joird Panatradion
o t Arraw T /\ Hafrdleee of Typse of Wi
ar Ja

int Gaomedry
2 ':', i crt r\ / 18
Jrl Operadion GJP Edigs Wald—
/ Sza
Flash or Upset Welding Symbol Melt=Thru Symbo] Jaoint with Backing
Procass Rnfnn:ln:-u7
xH_<rw ; 1532 ¥ e
‘R Indicatan Backi
Ruoal Rainforosmenl Rarmoved Ales w:]ﬂng
Jeint with Spacer Flush Conteur Symibol Conwex Contour Symibel

With Medified Grocwe Weld Symbol

DoublemBeval Groowe
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hpes of welding methods: -

4

1. SMAW Weldin
Shielded Me’ca? Arc Welding SMAW) is also known as manu-
al, stick, or hand welding. An electric arc is produced between
the end of a coated metal electrode and the steel components to
be welded. The electrode is a filler metal covered with a coating.
The electrode’s coating has two purposes:
J I’cformsagasshield’copreVen’cimpuri’ciesin’chea’tmospherefromge’c-

Jcingin’co’theweld.

e It contains a flux that purifies the molten metal.

STICK WELDING

2
(=)
‘r:o' )
s
B
L]
(-]
2
El de Cabll

Base Metal

Ground Cable

2. GMAW Welding
Gas Metal Arc Welding (GMAW) is also known as MIG
welding. It is fast and economical. A continuous wire is fed in to
the we d.ing gun. The wire melts and combines with the base
metal to form the weld. The molten metal is pro’tec’ted from the
a’cmosphere by a gas shield which is fed ’through a conduit to the
tip of the wel ing gun. This process may be automated.

Travel
Electrode Conduit
Gas Diffuser

Contact Tip

Solidified
Weld Matal

MMolten Weld Metal
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3. FCAW Welding
Flux Cored Arc Welding (FCAW) is like the GMAW process.
The difference is that the filler wire has a central core that con-
tains flux. With this process, it is possible to weld with or with-
out shieldin gas. This makes it useful for exposed conditions

where a shie ding gas may be affected by the wind.

_ wire contact tip
/ __nozzle
_— (flux) cored wire

shielding gas

4. SAW Welding
Submerged Arc Welding SAW) is only performed by automatic
or semiautomatic methods. Uses a con’tinuously fed filler metal
electrode. The weld pool is pro’tec’ced from the surrounding at-
mosphere by a blanket of gro.nulo.r Flux fed at the welding gun.
Results in a deeper weld penetration than the other process. Only

flat or horizontal positions may be used.

Submerged Arc Welding
Electrod
Granuwlor flux ¢
Maolien flux ~ F?Trm flux
; opper
o |__- . ‘ ..-.H:".__‘\.
Solidified A AL Al 5N
weld metal A e ;._:M._:'\ R ~|
Far o Ty T N e T W
| i b At et N Nt i TSt
R R R T iRy
NN "'_ e __,- P e T \‘\.“I‘x _\\:\\-\\-_\"\\H\\:\\,\k e -1:- '\h-\-. . }
S LY
: \
Molten weld Arc path

metal
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Seam Weld: -
Rolled HSS Wl‘l:].’l Weld Seqms. Squo.re and rec’cangular 1‘10].].OW

structural sections commonly abbreviated as HSS) are crafted the
same way as pipe and tube. The manufac’curing process starts with
a flat steel pla’te that is slowly formed into a round or rec’cqngular
shqpe. Once the piece is formed the two edges are reo.dy to be
welded.

Before bending or rolling the HSS, Jthey must decide on where
to locate the weld seam of the steel member. The bender roller
companies have the option to put the weld seam on the inside ra-
dius of the bend, the outside radius of the bend, or on the center-
line radius of the bend. These decisions become more difficult on
square and rec’cangular sections if the seam is not centered on an
o? the sides. Different mills prod.uce members with welds in differ-
ent places and some mills forego this step en’tirely by producing

more expensive seamless pipes.

Roller Electrodes

JL&-—-————-: "Hl b Weldingpiates
s _f = Welding Plat

4 r '\\. "
__-’ .-": 5 E2013@theweldingmaster.com
i = 4
Nuggets [ { )
28 . - —

b — d Roller Direction

Seam Welding

Seal weld: -
AWS A30, Standard We1d1ng Terms, and Definitions define a

seal weld as: "Any weld designed pnmanly to provide a slpec1f1c
degree of tightness against leakage.” The purpose of a seal weld
may be to contain a f1u1d - either gaseous or liquid. For. E.g.: Gal-

van1zed members)
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Tack weld: -

A temporary weld is used to hold parts in plo.ce while more exten-
sive, final welds are made.

Plug or slot weld: -

Plug:' and slot welds are made through holes or slots in one member
of a lap joint.

SLOT WELDS
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Minimum fillet weld size: -

TABLE J2.4
Minimum Size of Fillet Welds

Material Thickness of Minimum Size of
Thinner Part Joined, in. (mm) Fillet Weld, ™ in. (mm)
To /4 (6) inclusive /s (3)
Over '/a (6) to /2 (13) 316 (5)
Over */2 (13) to ¥ (19) /4 (6)
Over 3/ (19) e (8)

1 Leg dimension of fillet welds. Single pass wekis must be used.
Note: See Section J2.2b for maximum size of fillet welds.

Difference between Stitch weld and s’caggered weld: -

|
+2"1:-4 -

Figure 3-32. Length and pitch dimensions of weld. A—Note the placement of length (3) and pitch (6) specifications on

C and D—>5taggered weld, Notice staggered fillet symbols in C,

the welding symbol. B—This image shows a series of 3" long welds that are 6 apart from center-to-center of the welds.
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Pre-Qualified welds.

Table 8-2 (continued)
Prequalified Welded Joints

Basic Weld Symbols
Plug | R GrooveorButt =~ 000
or | . Flare
Back | Fillet Slot | Sguare L) Bevel U | J | FlareV | Bevel
|
~ N NV N Y INCe
] i
Supplementary Weld Symbols
Far othear basic and
Weld All Cantour supplementary
Backing Spacer Around | Fleld Weld Flush Convex |weld symbols, ses
AWWE AZ 4
113+ O B — | ~

Standard Location of Elements of a Welding Symbol

Finésh symbaol 4 Groove angke or included

l"-. s angla or countarsink
Confour symbol ——— / for plug wedds

Wl //
Rool opaning, depth LR i ———— Length of wald in nches
of fiting for plug N i !
and slot wakds —————— W _,.-'; _,-"lr
_ ; /  —— Pich (c. lo ¢ spacing)
Effective throat F f,f" !/ o wekis in inches
[ha-nflh |:|f pmpm '\._‘ .,“ I.i' / g
or size i inches \ ;* —— Fighd wald symbsl
Reforance fine Y ' LA
Noh N [ Rﬁ .-"J ) / — Weld-al-around symbal
— P |
Spacification, process, \\ i\‘l = E = J ¥ ,-"I
or ofher raference ‘x e E 2 r
m? ] L-P
.' ] 4 -‘\JE

/g E2 / A
Tad fomitledwhen /| [ |— 58] /
referance is nol usacd) ! *| ] £ Arrow connects referance ne to amow side

RS e TG
Basio wald symibol 4"; ArTOW IS DOin aroove
or detad referance ?“EI m: ';.EPI'I memiber |n bevel or J-grooved joints.,

= ondamrow —
are reversed,
Mol

Fure weld symbal, length of weld, and spacing musi read in that order, from 1R o Aghit, along the reference
a. Meither orientation of refaranca nor location of the amow alters this nule.

F he perpendicular leg of [, V. VI, weid symbols must be at ief.

Ciimensions of flled welds musi be shown on both the arow side and tha othar side,

% apply batween abrupt changes in direction of welding unless governad by the “all around” Syrmbol or

herwise dimensionsad,

symbiols do nof axplicily provida for the case that frequantly ocowrs in structural work, wherna duplicaies

aterial (such as stiffenars) ocowrs on the far side of a web or gussed plate. The fabricating indusiry has
gopied this conwendion: thal when the billing of the delail matenal disdioses the existence of a member on the

rside as well as on the near side. the weliing shown for the: near side shall be dupliicaied on the B side.
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Refer to AISC table 8-2 pre-qualified welds for CJP & PJP.

Table 8-2
Prequalified Welded Joints

Symbols for Joint Types

o ®

butt joint BC butt or comer joint
corner jaint TC T- or corner joint
T-joint BTC  butt, T- or comer oint

Symbols for Base Metal Thickness and Penetration

- =

limited thickness, complele-joint-penetration
unlimited thickness, complete-joint-penetration
partial-joint-penetration

Symbols for Weld Types

LN -

square-groove 6 singhe-U-groove
single-V-groove 7 double-U-groove
couble-V-groove 8 singhe-J-groowe
singhe- bevel-groove 9 double-J-groove
double-bevel-groove 10 flare-bevel-groove

Symbols for Weiding Processes If not Shielded Metal Arc Weiding (SMAW):

moa v

submerged arc welding (SAW)
gas metal arc welding (GMAW)
fiux cored arc welding (FCAW)

Symbols for Welding Positions

<™

OH

flat
horizontal
vertical
overhead

Symbols for Joint Designation

The lower case letters (e.g., 2. b, ¢, d, eic.) are used lo differentiate between joints that would otherwise have the same joint
designation.

Symbots for Dimensions

Root opening

Groove angles

Root face

J- or U-groove radus

PJP groove weld depth of groove

PJP groove weld sizes corresponding to S, S, S;, respectively

Notes to Prequalified Welded Joints

N O U N -

10

1"

12

Not prequalified for gas meltal arc welding (GMAW) using short circuiting transfer nor GTAW. Refer to AWS D1.1 Amex A
Joint is wekded from one side only.

Cycic load apphcation limis these jomnts to the horizontal welding pasation. Refer %0 AWS D1.1 Section 2.18.2.
Backgouge root to sound metal before welding second side.

SMAW joints may be used for prequalified GMAW (except GMAW-S) and FCAW.

Minimum effective throat thickness (E) as shown In AISC Specification Table J2.3; S as specified on drawings.

If fillet welds are used in buildings to reinforce groove welds in comer and T-joints, they shall be equal to '/« Ty, but
nead not exceed /2 in. Groove welds in comer and T-joints of cyclically loaded structures shall be reinforced with fillet
welds equal to '/ Ty, but need not exceed /s in

Double-groave welds may have grooves of unequal depth, but the depth of the shallower groove shall be no less than
one-fourth of the thickness of the thinner part joined.

Double-groave welds may have grooves of unequal depeh, provided these conform to the limitations of Note 6. Also, the
effective throal thickness (E) applies individually to each groove.

The orientation of the two members in the joints may vary from 135° to 180° for butt joints, or 45° ta 135° for comer
|oints, or 45° 10 90° for T-joints,

For comer joints, the ouside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the welding operations without
excessive egge meiting.

Effective throat thickness (E) is based on joints welded Nush,
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See Notes on Page 65
Single-beval-groove weld (4) Tolerances
T-jaint (T)
Corner joint (C) Az Detailed As Fit-Up
| isee 3,131} {see 3,131}
™\ AN R=+1/16,-0 | +1/4,—1/18
= 4107, =07 +10°, =5°
Base Metal Thickness Allowed Gas
= unlimited) P i
Welding Joint (U = unlimited) Groove Preparation Welding | Shielding
Process | Designation T, Ts Root Opening Groove Angle Positions | for FCAW | Nates
R=1/4 o = 45° Al - |*% «
Shaw TC-U4a U U m
R=238 o = 30° F, V, OH — & % '
R =216 & = 30° Al Required | * 9%
GMAW e _ _ane a.4d.k
FCAW TC-U4a-GF U U R=2348 =30 F Mot reg. Py
R=1/4 = 45° Al Motreq, | & %‘ K,
R=048 o= 30°
TC- - F — k,
SAW C-Uda-5 L L Ao 14 T 9. k0
Single-bevel-groove weld (4)
Butt joint (B)
"’HR < BACKGOUGE
Base Metal Thickness Groave Preparation
1) = unlimited Tol
l: unlirmited) Root Opening bl Allowed Gas
Welding Joint Root Face As Detailed As Fit-Up Welding Shielding
Process | Designation T, T, | Groove Angle | (see 3.13.7) (see 3.13.1) Pesitions | for FCAW | MNotes
ShMAW B-Ll4b — R =0t 1/8 +1i16, =0 +1/186, =1/8 All — cod e, j
GMAW f=0t01/8 +1116, -0 Mot limited Mot .
FOAW B-U4b-GF — = 45° +10°, —0° 107, -5 All required acdj
R=0 0 +1/4, -0
SAW B-Udh-5 L — = 104 max, +0, =178 +116 F — c.d,j
o = BO* +10°, —° 107, =57
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Weld Access hole or Rat hole or Seismic preparation: -
6. Weld Access Holes

Weld access holes are frequently required in the fabrication of structural components.
The geometry of these structural details can affect the components’ performance. The
size and shape of beam copes and weld access holes can have a significant effect on
the ease of depositing sound weld metal, the ability to conduct nondestructive exam-
inations, and the magnitude of the stresses at the geometric discontinuities produced
by these details.

Weld access holes used to facilitate welding operations are required to have a mini-
mum length from the toe of the weld preparation (see Figure C-J1.2) equal to 1.5
times the thickness of the material in which the hole is made. This minimum length

- > Note 1 - Note 1 -« »+—Note 1
Note 5= Note 5=

S oo oy IS e .

N < S N N Y
. 2_1_’0 » R Note 2—:_"' _u.: :i—R Note 2—1_ v iR

/ / B ld——Nole 6
- Note 1 - Note 1 j—pt+— Nole 1

Alternate 1 Alternate 2 Alternate 3
Rolled shapes and built-up shapes assembled prior to Built-up shapes assembled
cutting the weld access hole. after cutting the weld access

hole.

Notes: These are typical details for joints welded from one side against steel backing.
Alternative details are discussed in the commentary text.

1) Length: Greater of 1.5t or 1'/> in. (38 mm)

2) Height: Greater of 1.0t,, or %4 in. (19 mm) but need not exceed 2 in. (50 mm)

3) R: 3/8 in. min. (10 mm). Grind the thermally cut surfaces of weld access holes in
heavy shapes as defined in Sections A3.1(c) and (d).

4) Slope ‘a’forms a transition from the web to the flange. Slope ‘b’ may be horizontal.

5) The bottom of the top flange is to be contoured to permit the tight fit of backing bars
where they are to be used.

6) The web-to-flange weld of built-up members is to be held back a distance of at least
the weld size from the edge of the access hole.
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TOLERANCES SHALL NOT ACCUMULATE
TO THE EXTENT THAT THE ANGLE OF

THE ACCESS HOLE CUT TO THE FLANGE
SURFACE EXCEEDS 25°

NOTES:

1. BEVEL AS REQUIRED BY AWS D1.1 FOR SELECTED
GROOVE WELD PROCEDURE.

AND SMOOTHNESS REQUIREMENTS.

2. LARGER OF tpe OR 1/2 INCH. (PLUS 1/2 tbi, OR MINUS 1/4 tyy)

3. 3/4 Y170 tor, 3/4" MIN. (  1/4 INCH)

4. 3/8" MIN. RADIUS (PLUS NOT LIMITED, OR MINUS 0)
5. 3 Yot ( £1/2 INCH)

6.

QUALITY ASSURANCE GUIDELINES FOR STEEL MOMENT
FRAME CONSTRUCTION FOR SEISMIC APPLICATIONS, FOR

FABRICATION DETAILS INCLUDING CUTTING METHODS 6 @ %I MIN.
i
b

SEE FEMA-353, RECOMMENDED SPECIFICATIONS AND @ ¢ X

@’b‘

©

LARGER OF 1/2" OR

BEAM FLANGE THICKNESS

BEVEL AS REQUIRED
BY AWS D1.1 FOR >,
WELD SHOWN

3 ¥t

FLANGE THICKNESS (t¢)
OR 3/4" MINIMUM

3/8" RADIUS
MINIMUM

@ WELD ACCESS HOLES
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Electrode info: -

Table 8-3
Electrode Strength Coefficient, C;

Electrode Fexx (Ksi) Gy
£60 60 0.857
E70 70 1.00
£SO 80 1.03
E90 90 1.16
E100 100 .21
E110 110 1.34

Minimum effective throat weld: -

To calculate the effective throat of a fillet weld, the formula is
0707 x fillet weld size), therefore this V4" fillet weld requires a
3/16) effective throat.

TABLE J2.2
Effective Weld Throats of Flare
Groove Welds

Welding Process Flare Bevel Groove' Flare V-Groove
GMAW and FCAW-G s R YaR
SMAW and FCAW-S 5he R 558 R
SAW She R 2R

1% For flare bevel groove with R < 3/8 in. (10 mm), use only reinforcing fillet weld on filled flush joint
General note: A = radius of joint surface (can be assumed 10 be 2! for HSS), in. (mm)

TABLE J2.3
Minimum Effective Throat of
Partial-Joint-Penetration Groove Welds

Material Thickness of Minimum Effective
Thinner Part Joined, in. (mm) Throat, ! in. (mm)
To Y/a (6) inclusive e (3)

Over /1 (6) to '/2 (13) 3/ (5)
Over "/2 (13) to ¥/« (19) s (6)
Over % (19) to 1'/2 (38) 5/ (8)

Over 1'/2 (38) to 2/ (57) s (10)
Over 2/« (57) to 6 (150) 12 (13)
Over 6 (150) s (16)

* See Table J2.1
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Skewed weld detail: -

Table 10-14C
Weld Details for Skewed
Single-Plate Connections

%/w- and Y/s-in. Plate Thickness*

For 8 < 14.7° from Perpendicular

For 14.7° < @ < 30° from Perpendicular

%!:__: ::ﬂg?...?';

% Ys1k
Ya :E iT.E'c:ﬂ-s 14.7°
%

Fn:% i 14.7" < 0 £ 22.5%;
M | K<Y s4%

| % i 225" <08 = 30%
., [/ M 4% <Y s7

e
ol

12

For 30% < @ < 45* from Perpendicular

/vy
72
LY

H\

_ A, R_: _/BTC-P4
A 5 (E) Modified
45°

l, | S | E
(% | e | %
Y EL K

“Saftisfies single-plate weld requirements fior these thicknesses

AMEBRICAN IRsTITUTE 0F STERL CoNsTRUCTION
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Table 10-14C (continued)
Weld Details for Skewed
Single-Plate Connections

%fe-in. Plate Thickness®

For 8 < 8.6 from Perpendicular

For 8.6° < 8 = 17.5" from Perpendicular

t-—.r"'\. "'\.."r--\x
For 17.5° < @ < 45* from Perpendicular Alternative for 8 < 45° from Perpendicular
% 17.5° <0 < 34°;
%17 \3%<Y<8 Note™ |1l St
| % 34° < 0 < 45°; \ 12
Yo B<Y <12, Nole **

.-""'-H
7Y
~h 12

L
|

7

i

BTC-P4 Modified
Fpa < at 17.5° <0< 45",
P 450 Note ™
| = BTC-P4 Modified
e %4( ato<17.5°,
s> Note ™

*Satislies singh-plale weld requesments for this Thickness.

*=Gatsiies single-plin wald requiremenis per AWS dhodeal ongle “a® neduction iactors (AWS 01.1/01.1M Annex B, Table 8.1)
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Weld access limit: -

()

SECTION A-A PLAN VIEW

Fig. 8-9. Clearances for SMAW welding.

ELEVATION

_’Setbaot
i Optional cut
<z LAl
\
.
< 200
/7 \\\
PLAN VIEW

END VIEW

——  Vertical or horizontal section ——
i
;\.
!‘l
\ l
1 3 -
Min.
Fillet Weid Shelf
Size (in.) Dim. (in.)
%6 el 7/’6 -—
Y Yo
e e
’/'a ~ "/”6 - -
> %
Fig. 8-11. Recommended minimum shelf dimensions for SMAW fillet welds.
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Effective throat weld for Flare bevel weld: -

PROCEDURE FOR FLARE BEVEL WELDS:

A, Welds shown on contract drawings should include an effective weld size (E) or be marked
for weld to be flush (flush designation usually for architectural purposes). If neither of these
conditions exist, then an RFl must be prepared requesting the effective weld size (E).

B. Using the H55 wall thickness and the specified effective weld (E), find the permitted weld
underfill U in the tables. Detail all Flare Bevel Welds with the effective weld size and the
underfill U=X/XX (along with the GMAW-C process indication) in the tail of the weld or flush.
See Figures D-1 and D-2.

C. If the underfill size in the table indicates "RFI”, an RFl should be produced to verify weld size,
stating that the specified effective weld size may not achievable.

Table D-1: Single Flare Bevel Underfill Table by HS5 Size and (E)

Single Flare Bevel Permitted Underfill (U] for GMAW [not -5) and
FCAW-G by Specified [E) Size (inches)
HS5 Wall
Thickness 1/8 /16 _ 1/a _ 5/16 _ 3/8
GMAW-C/ |GMAW-C/ GMAW-C/ GMAW-C/ GMAW-C/

T1 (in) FCAW-G |FCAW-G  FCAW-G  FCAW-G  FCAW-G
ifle | U= 1f16 RFI RFI RFI RFI
1/4 Us 3/32 | Us 1/16 RFI RFI RFI
5/16 | U=5/32 | U= 1/8 | U= 3/32 | U= 116 RFI
3/8 U= 3/16 | U= 5/32 U= 1/8 Us 3/32 U= 116
1/2 Us /4 | U= 7/32 | U= 316 U= 5/32 | Us 1/8
5/8 U=<11/32 | U< 5/16 | U< 932 U< 1/4 U< 7/32

Figure D-1: Single Flare Bevel Weld Sample Detail

GMAW-C
(E) MAK U=X /KX

LOOKUP T1 AMD (E) IN SCHEDULE
TO FIMD MaX L)

SINGLE BEVEL WELD SAMPLE DETAIL
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Table D-2: Double Flare Bevel Underfill Table by HSS Size and (E}

Double Flare Bevel Permitted Underfill (U) for GMAW (naot -5) and FCAW-G by Specified (E) Size (inches)

H55 Wall
Thickness 1/8 3/16 1/4 5/16 3/8 716 1/2 9/16
(Minof T1 | GMAW-C/ | GMAW-C/ | GMAW-C/ | GMAW-C/ | GMAW-C/ | GMAW-C/ | GMAW-C/ | GMAW-C/
and T2) (in)| FCAW-G | FCAW-G | FCAW-G | FCAW-G | FCAW-G | FCAW-G | FCAW-G | FCAW-G

316 | u<3/32 | ue 1216 RFI RFI REI REI RFI RF|
1/4 Ue 532 | u<i1fa | U= 1/16 RFI RFI RFI RFI RFI
5/16 U 7/32 | Uz 3/16 | U< 1/8 | U= 3/32| U= 1/16 RFI RFI RFI
3/8 Us9/32 | U=1/4 | Us3/16 | U=5/32 | Uz 18 | Uz 1/16 | U= 1/32 RFI

1/2 U=13/32 | U= 3/8 U= 5/16 | U=9/32 | U= 1/4 U= 3f16 | U= 5/32 U=z 1/8

5/8 Us17/32 | U= 1/2 U= 7/16 | U=13/32| U= 3/8 U< 516 | U< 9/32 U= 1/4

Figure D-2: Double Flare Bevel Weld Sample Detail

SEMAW-C
B! MA L= X!
/@ SN D
e
-
i
I
-
A
* 5
i gk i
T2 i,.- L Al -HLx I
{ | - 3= | t
-, L=

LOOKUP T1/T2 AND (E) IN SCHEDULE
TO FIND MAX U.

DOUBLE BEVEL WELD SAMPLE DETAIL
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Stiffener pla’ce preparation &weld details: -

s In. (7.9mm)
Ha In. (7.9mm)

_L";f{.g, . (7.9mm)

Fig, C- 0107, Recommended placement of stiffener filler welds
ta avoeld comtact with “k-area.”

Con’cinui’qulo.’te weld details: -

k 1% in. (38 mm) min. k 1% in. (38 mm) min.
. Xin. (6 mm) weld % in. (6 mm) weld
" hold back, typ. ; hold back, typ.
% in. yp % in. | R
{13 mm)
ITIE.H.'
Kk, ’F__f_"‘_
CE |- :/E;—‘
# _' 4
¥ in.” ' )
(13 mm) k-areas
radius min.
fal Straight corner clip (b} Curved corner clip

Fig. C-D2.3. Configurarion of continuiiy plares.

sales@sksap.com 92




SKSAP DETAILING TEAM SKSAP

Web doubler pla’ce weld details: -
As per AISC 341-16, the web doubler plo.’ce needs to extend 6’

minimum from the top & bottom of the beam ﬂange.

!
6" min
i. . ) — |
' 6" min
L ]
6" min
i
] P S
' 6" min l I
fa} Dowller plate extended (b} Dowliler plate placed
Bevend continuwity plates between confinuity plates
Fig. C-E3.7 Doubler plates uved withou! continuify plates. = ) ; o
Fig. C-E3.8, Doubler plate wsed with continuity plates.

Web doubler plo.’ce preparations & plug weld confirm with the

customer, before starting the model work.

Web doubler plate(s) if
yd required by Section E3.6e.1

ST S 7N _~ Plug welds if required by

r— Section E3.6e.2
L ,' L
. 7
k-area ,I
V" ' = ! <
| - - - L]
max L - lﬂb ,
A ! a ]
Groove weld . y v -
per AWS D18 > 74 ! N
Clause 4.3 " . ) .
. i — Welding as required
fe) Derwibler plate gproove {f) Dowtrler plare filler ! by Section E3.6e.3
welded to column flanges welded to column flanges (See also Figljre C—ES 7)
g, -3 or o i e ot with o -
Fig. C-E3.6, Doubler plate in contact with column web, Fia. C-E34, Connecting web dowbler plates with plug welds,

93
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C]P Weld Shomreference: -

All shop weld preferences are for example. Needs to confirm
with the project manager or follow as per fabricator standard.
Note: All snaps are copied from various customer standards)

DEPTH OF BEVEL INDICATES BACKGOUGE

+ BACK WELD
174" THRU 1" INQLUSIVE SRR
' DEMAND CRITICAL IF REQ'D BY DESIGN

\
I CIP (X)
B BACKGOUGE
O ~
S ROOT OPENING

PREP ANGLE

1/8" bl
LANDING

CJP WELDS 1" THICK AND LESS

Figure D-3B: Standard Plate, Wide Flange, & Channel CJP Weld Details

DEPTH OF BEVEL
EQUAL ON EACH SIDE

MAND CRITICAL IF R BY DESIGN
1 /8 AND GREATER DE L IFREQDBY DE

-

0
\ \
X CIP (DO)
X BRACKGOUGE
c -~
2 ¥ < ROOT OPENING
PREP ANGLE
ve
- —
LANDING

CJP WELDS 11/8" THICK AND GREATER
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e NOEANES SECONUARY PSACESS
PR Ul WD o

NICHTS WD MO, —— MOONTS DO BR MW
FREFER BAOUP BAR 10 REMAN
— [0 GNION F A Y X90N
’
P8 174" X :

\

| } 1 B I/ X 1-1/4%
4 c® (O0)

(3 » (O \ )
N N CXGOUGE \ ' v cip (oC
i' L g \ \BOGOUGE

//' e "l < /4

’ ? I el L

SHOP CJP WELD BACKING

NOTE: CJP WELDS WITH BACKING ARE NOT TO
BE USED -"""'F ﬂ—w‘ ’JF DS WITHOUT PROJECT
MANAGEMENT APPRO'

LOCATION TO BE PROVIDED
BY PROJECT MANAGEMENT

o < BACKGOUGE

CJP SHOP WELDED SPLICE
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GRIND INSIDE SEAM OF BOTH BACKING PLATE “SLUG". PROVIDE PART
CONNECTING HSS MEMBERS AT DRAWING AND INDICATE IN BILL OF
BACKING PLATE LOCATIONS. MATERIALS ON SHOP DRAWING.
/- INDICATES BACKING BAR
| e | V4
l\ < cIP
1/4
/\ 45° T ROOT OPENING
45° 45°
{ \ PREP ANGLE
HSS TO PLATE EXAMPLE
/- INDICATES BACKING BAR
== /
BACKING PLATE "SLUG". PROVIDE PART 1/4
DRAWING AND INDICATE IN BILL OF
MATERIALS ON SHOP DRAWING. 45° _ ——— ROOT OPENING
PREP ANGLE
B roapreme . 1. PR
SHOP NOTE Ry TR Prors 1 £ B B P R T PIY)
_\ 5
GRIND INSIDE SEAM 1/2* \
WELD AT BACKING S "'45.
PLATE LOCATIONS o
HSS TO HSS EXAMPLE
~ Y
BACKING PLATE TO BE DETAILED IN BILL
OF MATERIALS AS PLATE 1" X WIDTH X
LENGTH. CENTER OF PLATE TO BE CUT — 5/8" TYPICAL
OUT LEAVING 5/8" OF MATERTAL
AROUND THE PERIMETER OF THE PLATE. — 1" THICK PLATE

BACKING PLATE "SLUG" EXAMPLE

HSS CJP WELDS
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96




SKSAP DETAILING TEAM SKSAP
l/'
"
~—— CONFIRM MAX. —*
SHOP WELDED
DISTANCE WITH
PROJECT MANAGMENT
/
=\
a Y
| : l‘ < BACKGOUGE
0
| /| 45°
;|
1/8" (_l
’ N\
CJP SHOP WELDED STUB
NOTE: NO SHEAR TABS ARE REQUIRED FOR
THIS SHOP WELDED DETAIL
I 111 ¥  rrEewere
{ / | [ EXAMPLE |
| , —N | |
. LOOSE PIECE
- TO INSTALL
AFTER INSPECTION ~ ~
| " |
FIELD CJP INSPECTION ZONE
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FOR tf = 5g"
B-Uda-GF
(T&B FLGS)

FOR tw < 3g"
| B-L1b-GF

FOR tw > 3g"
/,,ﬁ-<(a-u4h~csl=
R=0|lf f= ]_Bu-)

45°

o

Mitered Wide Flange CJP Shop Splice

45°

D5-3.12.5

FOR tw < 3g"
B-L1b-GF

FOR tw > 3g"
\ﬁ<B—U4b-GF
(R=0", f=1g")
=

Split Beam (ption
(2 separate parts)

Bent Beam Option
i1 part with a wedge portion removed)

Top flange heated
and bent

Web and bottom Mange,
welds are the same as
the Split Beam Option

sales@sksap.com
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Closure pla’ce Weld preferences:

1/4" (A36) Closure Plate]
316" All sides

1447 {A36) Closure PI'.|1|.‘|

_ ‘_/J_'l':l.'Pil_'ul

e All .".:mun||

Typical

sales@sksap.com
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14. Bent plates: -
+* Bent pla’te length is 10-0O" available. Please confirm with the

fabricator ben ing machine availabili’cy.
% Bending radius /2" minimum UN.O).

% confirm with shop splice detail with customer.

Table 10-13 !
.. . . 7/ >=R(t)
Minimum Inside Radius
. 1 hslde radlus as a
for Cold-Bending function of phate
thkckness
Thickness, ¢, in.
ASTM Designation’ ¢
Up to ¥4 Over */4t0 1 Over1to2 Over 2
A36, A572-42 121 121 121 2t
A242, A529-50, A529-55
J ' ’ 11‘( 1 1‘( 1‘;.
AS72-50, AS88, A992 2t 2t 21 22t
A572-55, AB52 121 121 22t 31!
A572-60, A572-65 121 121 31 32t
A514 191 t 2'at 42t S5t
"Values are for bend lines perpendicutar to direction of final rolling. If bend lines are paraliel to final rolling direction, multiply val-
ues by 1.5
The grade designation follows the dash; where no grade Is shown, all grades and/or classes are included.

Typical shop splice detail shown below.

SENT PLATE SHOP WELDED SPLICE
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15. Plates: -
%* Shop/field welded plate stock length - 10-O". Confirm with

customer standard. Before starting the model work, check the
flat bar size availabili’ty and place it in the model.

% Above 2' thick base plate, need to provide ABM. Confirm
with

customer.

* For structural pla’ces, the preferred practice is to specify thick-
ness in 1/16-in. increments up to 3/8-in. thickness, 1/8-in. incre-
ments over 3/8-in. to l-in. thickness, and 1/4-in. increments
over l-in. thickness.

** For bars, the preferred practice is to specify the width in 1/4-in.

increments, and thickness and diameter in 1/8-in. increments.

16. Angles: -

%* Shop welded angle stock length - 40-0" and Field welded an-
gle stock leng’th - 20-0". Confirm with customer standard. Be-

ore starting the model work.
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17. Rebars and DBA's: -
Rebar

Bar Dia (inch) = Bar No. / 8

Table-1: Diameter anqlhrea of Reinforcing Bars

Bar No. Bar Dia. (in) Area (Sq.in}
#3 3/8 0.11
#d 1/2 0.20
#5 5/8 0.31
#6 3/4 0.44
#7 7/8 0.60
#8 1 0.79
#9 9/8 1.00
#10 10/8 1.27
#11 11/8 1.56

DBA is preferred for field compared with rebars. IF rebars are re-
uired, should be preferred with Field weld. Please confirm with

the customer.

Deforrnecl Bd.l’ Anchors DBA.S)

For DBA's is shop or field weld, consult with the customer.
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18. Anchor rods: -

Anchor bolts are used to connect structural and non-structural
elements to concrete. The connection can be made by a variety of
different components: anchor bolts also named fasteners), steel
pla’ces, or stiffeners. Anchor bolts transfer different types of loads:
tension forces and shear forces.

A connection between structural elements can be represen’ced
by steel columns attached to a reinforced concrete foundation. A
common cause of a non-structural element attached to a structural
one is the connection between a facade system and a reinforced
concrete wall.

Types of Anchor rods

a. Hooked
b. Headed
c. Threaded with nut

- = =
l f
L,
{a) Hooked (b) Headed (c) Threaded with nut
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Anchor setting detail

W or HSS column

=
N\ Rod 0 2
3 Grout hole
3
= A a
(@) L :
C B O OO
(o) . .
; Tightening nut.
3 . Levelling nut. o i o
£ 8 —
W i R Anchor plate H
N
(in general) \:_ [
E
A-A
N
N\

Minimum Grout thickness

If not available in contract drawings, follow as per below
mentioned and confirm with the customer.

AB DIA GROUT THICKNESS AB DIA GROUT THICKNESS
3/4 " 2 21/72"
1 11/2" 21/4 3"
11/4 2" 2172 3"
1172 2" 23/4 312"
13/4 212" 3 312"

Minimum Threaded leng’ch as the bottom of anchor rod.

If not available in contract drawings, follow as per below
mentioned and confirm with the customer.

Rod O 'A' Value
3/4" & 1" 172"
<=k = above 1" 3/4"

< U
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Below mentioned points need to be considered for anchor bolts: -

v Base Sla’te size above 2-0" exceeds leng’ch or width) needs to

e Grout hole.

provi

v  Above 2" base plo.’ce thickness needs to send ABM and CVN

test required. Confirm with the customer.

\/Anchor rods need. to p].G.CG Wl‘l:].’l 4:" minimum clearance frorn

the bottom of the foo’ting to the anchor rod. If not, raise RFI

and confirm with the customer.

v’ Lateral columns Moment, Braced frames) plate washers are
field welded. Confirm with the customer. Refer contract draw-

ings before raising RFI.
v Plate washer weld detail needs to add Erection plans.

v Confirm the Nailer hole requirement in ’templa’tes with the

customer.

v" Anchor rod F1554-GRIO5 is non-weldable, so add upset threads

or d.amo.ged. threads in assembly drqwings to confirm with

the customer.

v Base plo.’ce holes have followed as per AISC table 14-2& plo.’te

washers have standard holes, confirm with the customer.

v’ Lateral columns Moment, Braced frames) base pla’tes are

A572-Grade 50. Confirm with customer and contract draw-

ings.

v If contract drawings provide a shear lug, needs to provide at
the time of anchor bolt setting and mentioned the shear lug,

and pocl:e’c in foo’ting/pier) details in erection plans.

Grades:

Anchor rods F1554 - Gr.36
F1554 - Gr.55
F1554 - GrlO5 - Non weldable
Std washer F436
Hex Nut : A563
Templa’ce : 1/8" thick pla’te or 12 GA or 14GA

Plate washer : A36.
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Anchor IOd l)CI.SG ].Cl.'lie ].’10].6 sizes

Confirm the base plate hole size minimum or maximum as per ta-
ble 14-2 with the customer. Otherwise, follow as per contract draw-

ings/ fabricator standards.

2th Ed. Manual Recommended Hole Sizes

Anchor Rod Diamer (in.) Hole Diameter (in.)

¥ 1hs
8 1%

1 1%

1k 134

1%z 2

134 24

2 24

2 ¥ 3k

Minimum Anchor rod base pla’ce hole size

Table 14-2
Recommended Maximum Sizes for
Anchor-Rod Holes in Base Plates

Anchor Rod | Max. Hole Min. Min. Anchor Rod Hole Min. Min.
Diameter, | Diameter, Washer Washer Diameter, | Diameter, Washer Washer
in. in. Size, in. Thickness in. in. Size, in. Thickness
34 1%/16 2 1/a 11/2 23/g 4 12
I8 1916 21/2 516 13/4 2'/8 41/, 58
1 178 3 38 2 314 5 34
11/a 21/8 312 1/2 21/2 3%/ 51/2 Ig

Notes: 1. Circular or square washers meeting the washer size are acceptible.

position of the rod in the hole with respect to the column, weld size and other interferences.

of fabricated plate washers.

2. Clearance must be considered when choosing an appropriate anchor rod hole location, noting effects such as the

3. When base plates are less than 1/4 in. thick, punching of holes may be an economical option. In this case, 3/4-in.
anchor rods and 1'/16-in.-diameter punched holes may be used with ASTM F844 (USS Standard) washers in place
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19. Embeds: -
Embed plate

An Embed Plate is a rectangular piece of steel with welding
studs attached that have a head bigger than the stud's diameter.
They are placed into the forms when reinforced concrete is to be
poured. Once the concrete gets poured, the studs are "embedded” in
it, then the pla’ce is flush with ’cﬁe surface of the concrete.

v' All vertical embed plates need to provide Nailer holes.

v Threaded post-installed anchors such as Simpson Titen an-
chors, require the hole diameter to be 1/8’ lo.rger than the anchor
diameter to accommodate the cuttin edge of the anchor. The an-
chor embedment must be shown on the bolt list.

v’ Shear Plates will be shipped loose to be field welded to em-
beds.

v Embeds must be in their sequence separate from the main
steel drawing po.clcages.

v’ Shear tabs field welded to embeds should be detailed with

standard long slots and pla’ce washers.

v’ Shear tabs must be located down from the top of the steel to
the centerof the top hole in the plan with clarifying sections.
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Embed. o.ngle

Embed o.ngle is used for the support edge of the concrete.
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20. Connections: -

There are two types of specification standards for the design of
structural steel

“*LRFD Load and Resistance Factor Design)
In LRED factored loads and load combinations with separate

factors for each load and the resistance are used.

% ASD Allowable Stress Design)

In ASD service load and load combination with a factor of
safet
applie to the resistance are used.

1000011
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AN
* leeward W
(Suction) {:’D

/% &%
»

=« Self-Wt.
of Structure

= Seismic Forces

Fig. 1. Forces experienced by structures.
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Gravity loads

Engineers consider two different types of forces that are relat-
ed to gravity.
"Dead" loads comprise the weigh’t of the structure itself as well as
Jchings like mechanical equipment, ceilin and. floor finishes, clad-
ding, fo.go.des, and parapets. The dea load is essen’cially the
amount of consistent weight that a bu11d1ng must always support.
"Live" loads account for more transient Jthing‘s, like the weight of
people moving around in the building, snow atop the structure, or
interior furnisiings.
The floor decking and roof sheathing distribute the load to uni-
formly aced beams. Girders span trom column to column and
support fie ends of those beams. Those glrders may end up sup-
porting other glrd.ers as well, before Jtransfernng‘ the force to struc-
tural columns which then carry the vertical load to the foundation
elements below.

Wind loads

Wind exerts varying forces across the buildingls fagade, and
the primary lateral load-resis’cing system must meet code require-
ments to handle those forces.

Wind pressures act directly on the windward side of a build-
ing, but ’che also create a ul?rng or suction force on the leeward
side. This means that the exterior of the entire building must be
able to resist both inward and outward pressure.

In addition, wind can create an upward or suction pressure on
roofs made of ligh’tweigh’t material. For instance, a roo consisting
of metal decking, thin insulation, and a membrane roof material
without ballast may encounter a net upward force.

Roof shape ga le, sawtooth, etc.) may influence net uplif’c
pressures from the wind. Curved roofs can experience both upward
and downward pressure simul’taneously as the wind pushes down
on the top part of the curve and pulls up from the lower part of
the curve. This distribution of downward and upward pressures is
similar to the pr1nc1p1es of air pressure and lift that act on an air-
plane wing.

The structure must transfer these wind-related forces properly.
The facade should transfer the horizontal load to the adjacent floor
or roof. From there, the floor and roof systems must have the
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means to distribute those horizontal forces to the lateral load-
resisting system such as diagonal bracing or shear walls.

Floors and roofs that are general solid or without large
openings may behave as diaphragms, which act as a single plane
with the connecting beams, girders, and columns.

Picture a piece of cardioard held up by a series of vertical
columns. When you push the cardboard horizon’tally, all the col-
umns connected to the board will move in unison. A pical floor
slab is a rigid diaphragm, just like that piece of card%oard, and
that lateral shift is precisel what happens when the diaphragm
plane created by a roof or tloor is la’terally loaded. Horizontal dia-
phra ms are an efficient way to transfer the horizontal loads at
each level of a building to the lateral load resisting systems.

Should a large opening such as an atrium, a skylighi, or a
raised floor interrupt the diaphragm, the lateral or horizontal loads
may not flow easily to the lateral load-load resisting systems. If
that is the case for your project, the structural engineer may create
an alternate diaphragm system such as a horizontal truss system
that uses the floor beams and/or girders.

Seismic loads

Ear’chquakes and other seismic events generall exert horizon-
tal force on structures, but Jchey can also occasionaYly create verti-
cal force, too.

The weigh’t of the various levels of a building has a direct
impact on the forces that the building experiences during a seismic
event. Diaphragms come into play to transfer the horizontal forces
to the structure's primary lateral load resisting systems.

The building shape and the positioning of the lateral load-
resisting systems can have a hig impact on a structure's sensitivity
to seismic forces. If your project is in an area with significant seis-
mic activity, you may want to consider a very regular building

plan to effec’tively handle these forces.
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hpes of connections: -
1. Simple shear connections
a. Shear plo.’ce connection

J Single shear pla’te
* Full-depth shear plate
e Extended past ﬂange shear pla’te EPF)

Single angle connection

Double angle connection

End pla’ce connection

Unstiffened seated connection

Skewed connection

Thru plate shear connection

2. Parhal Restrained Moment connections
a. Flange An le
b. Flange-Pla’te

3. Fully Restrained Moment connections

a. Flange-Pla’te Bolted)

e Beam to beam

@ ™o o o

e Beam to column

b. Direc’cly welded Flange Welded)

e Beam to beam

e Beam to column

End plo.’ce
. Through late
Exterior plate
HSS Welded Tee Flo.n e Connections
HSS D1aphragm Plate Connechons
4, Lo.’cero.l systems
a. Braced frames
b. Rigid frames
c. Shear walls.
5. Truss connection
6. Beo.ring connection
a.Beam bearing on column
b.Column bearing on the beam
7. Hanger connections

Q "o p.0
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Connec’cing elements
> Plates
» Angles
> WT's
» Gussets
> Brackets

Connectors
> Bolts
> Welds
» Rivet

hpes of preparation in structural members.

When structural members frame Jtoge’cher, a minimum clear-
ance of 1/2 in. should be provided, when possible. In cases where
material removal is necessary to provide such a clearance, materi-

al may be removed by coping, blocking, or cutting as noted below.

a. COPG

b. Blocks (cut ﬂange width)
c. Cut (cut ﬂo.nge flush)

-

c

o=t "Cut not grind” preferred

*Cut and grind" ¥ surface
must be flush with web

. <
- —

4, | | ]
A

| SE———
» A
(a) Cope (b) Blocks (c) Cut

Fig. 9-7. Copes, blocks and cuts.
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1. Simple shear connections

a. Shear plate connection
A shear connectionis a joint that allows the transfer

of shear forces
between two members.

1. Single shear pla’te connection
A single-pla’te connection is made with a pla’te. The plate
must be welded to the support on both sides of the pla’te and iol’t-

ed to the suppor’ted member.

8 lw
g o )
\ ~d
. o [
3 2
; o™
®
k@ - ~
\
: <
‘\‘ . .‘l
. -} )
N
\\
\
) Y
~\ \‘

Shear tab

Shear tab Shear tab Shear tab

o
o
- o
o
a

*_

\— Beam \ \_
Column

\—B .
\—Girder N k Column e

Girder

Beam Beam

e
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ii. Full dep’th shear plq’te

The shear tab is welded to the main beam web and ﬂanges and
bolted to the secondary beam web. The secondqry beam can be
leveled or sloped. A s’ti?gener pla’ce on the opposite side of the main

beam We]D.

o~
o~
-
T

iii. Extended o.s’c ﬂo.nge shear plq’te EPF)

An ex’centfd. shear tab EST) is a type of s1mp1e connection
commonly used in steel l)u11d1ng construction, wherein a plate is
welded in the vertical orientation to a column or girder and bolted
to the su por’ced beam. ESTs have the same configuro.’cion as con-
ventional shear tabs, but normqlly frame into the supporting
member's web and extend bevyond its ﬂanges. This creates a much
larger distance between the iol’c group and weld, resul’cing in a
load eccentricity.

;—Eeam

oo o0
+
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b. Single angle connection

A single-angle connection is made with an angle on one side of
the web of the beam to be suppor’ced. This angle is prefero.bly
shop-bolted or welded to the supporting member and field-bolted

to the suppor’ce& beam.

(a) All-bolted

B
Iy
w./ 7 -

—_—
v

(b) Bolted/welded, angle welded to supported beam

=% | ] Note: weld return on
top of angle per

2 Specification

g Section J2.2b.

(¢) Bolted/welded, angle welded to support
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C. Double angle connection

A double-angle connection is made with two o.ngles, one on
each side of the web of the beam to be suppor’ced. These o.ngles
may be bolted or welded to the suppor’ced beam as well as to the

suppor’ting member.

-
-
-+

——_—
LI O

(et d All-brolred

-i-l+i-
.
lijl|

wl” -'.-
(b} Boltediwelded, angles welded to support beam
W 2w
%
L
it
} [
L]
“
k ]
—
W

MNofe: weld returns an

top of angles per
Specification
Section J2.2b.

() Boltea/welded, angles welded Io Suppor

Fig. 10-4. Double-angle connections.

sales@sksap.com

118




SKSAP DETAILING TEAM SKSAP

d. End plate connection

A shear end-pla’ce connection is made with a pla’ce leng’ch less
than the suppor’ced beam dep’ch. The end plo.’ce is always shop-
welded to the beam web with fillet welds on each side and usual-
ly field-bolted to the supporting member. Welds connecting the
end pla’ce to the beam web should not be returned across the
thickness of the beam web at the top or bottom of the end plo.’ce

because of the do.nger of creating a notch in the beam web.

N T ,f '
>
3 . - l \\
B [ S \ E (o
. e .-
\
o o d =
oo l’ ' -
e o '. =
el
24 .-\’-—

Fig. 10-6. Shear end-plate connections,

Extended End Plate

The end plate is
bolted to the column
on this side

g

Beam Flanges

Figure 1. Diagram of a Typical Extended End-Plate Moment Steel Connection
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e. Unstiffened seated connection

An unstiffened seated connection is made with a seat o.ngle and

a top o.ngle. These angles may be bolted or welded to the support-

ed beam as well as to the supporting member.
Tap ane
l» mn thk
B . )
. .« e Optiona! TpeA (9% [§95F| TypeD
== [1 = -
1 " ~ m‘.‘:
d : R DRSS R
e BT NONTVYS &P 4o
sethack ~ = g (beam gsge)
,::: ':'.. — 1 ‘
o = Angle ihckness { 2 TwelC |&—a do-4| TypeF
4 < < § o ;J
- See fypes Lo Angls length &long 2% & iong
A thvough F 2% 2%
for fastoner %ng 3%
arangemant &lng 5%
(a) All-bolted
Tap angle
g A man i
d—, -~ '.'.' . 2 ' A m“('ml.m'
¢ 4" {min) ' fop anghe
== (wold loe an)
=
Anoming s "
Length of relen
selack i -4 J } | . 2xwedsize
Acgle Iiciness if«  ETocton bols E I Wiedd sangth
' Aglolongth  ~ =

(b) All-welded
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) —  Verical slots in angle
- shop-altached (o bearn
-
RS
h

(a) Vertical slots

Angle shop-attached
Loose angle fo column flange
\ Vo , 2
N 2 S
-,_‘,.) ,‘) ‘”L
’
Column of ————_ f Colurmv: fange —+——._ !
gvder wab N\ " NG

€3 c1d
g ey
A\ I A [
"'l ."\
(b) Loose angle with (c) Shop-attached to column flange
clearance as shown with clearance as shown
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f. Skewed connection
A beam is said to be skewed when its ﬂo.nges lie in a plo.ne
Eerpendicular to the plo.ne of the face of the supportin member,

ut its web is inclined to the face of the supporting member.

~ € Support € Support
+ PR - 4 ! P 4
G4 P |
T o~ '
Upto 1 —~._\.,’ Upto 1 \_\Z B
I~ ¢ Skewed '~ & Skewed
12 Beam 12 Beam
i f
(a) All-bolted (b) Bolted/welded

Fig. 10-34. Skewed beam connections with bent double angles.

1 e 1 > =
55 FA
7 A 7
Overito8 N A Overito8 N AN
12 12 ’

Fig. 10-35. Skewed beam connections with double bent plates.

T = ¥ = : | *
.;‘«,«"’; _t«r““o" i
wrapped conventional

(¢) Configurations

Fig. 10-36. Skewed-beam connections with single-bent plates.
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1 { ]
x i T 7 al
,///ff/ '\ N
PR Vo
' el ¢ /
12N A
/| N g2
¢ an Over8tlo4 /o
\\ e ~~— 4 ;
- 4 ~._ A
\/ ~
(a) All-bolted (b) Bolted/welded
- - . . /@v‘& . -lL
f o D o o D
15 *4'; 15 j’v’
Upto6 /s Upto6 ™/ ;
N N
/ /
12| 7/ 12| 7/
/ /
l/ //
/ /
(a) Square edge (preferred) (b) Beveled edge (alternative)
—-cegd——1 ———
& \"\__ \ f‘v"' ‘_-"~\ |
V4 —p- Y, —>
8 & 8 &
/
12| 2
/ /
/ /
(a) Square edge (preferred) (b) Beveled edge (alternative)

Fig. 10-38. Skewed shear end-plate connections.
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. Thru plo.’ce shear connection
In the Jthrough- late connection, the front and rear faces of the

HSS are slotted so that the plo.’te can be passed comple’tely Jchroug‘h
the HSS and welded to both faces

H e,
—V"
Fulcrum for
calcuiating N
vv & v. S R
Vit v
] $

Fig. 10-47. Shear forces in a through-plate connection.

Q. Partial Restrained Moment connections
a. Flange - Ang‘le

Flange-angle PR moment connections are made with top and
bottom angles and a simple shear connection.

p - P
)| | .
22

R (e d |m
= 9 /
e { /7
=N P,

124
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b. Flo.nge - Plate

A ﬂo.nge-plo.’ced PR moment connection consists of a simple
shear connection and top and bottom ﬂo.nge plo.’ces that connect
the ﬂo.nges of the sup orted beam to the supporting column. These
ﬂo.nge plo.’ces are welded to the supporting column and may be

bolted or welded to the ﬂo.nges of the suppor’ced beam.

W '
|
T <
L ) o
=
;_/1
y y
-
] m / | 1
—| g \
"'=;='. - \ -
_] N
| | a | ]
=
| S(E) PJP
S(E) PJP

(a) (b)

Fig. 11-4. Tvpical flange-plated partially restrained moment connections,
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3. Fully Restrained Moment connections
a. Flo.nge - plo.’ce bolted)
Beam to Beam connection
Moment splices can be designed to utilize ﬂo.nge plo.’ces and a
web connection. The ﬂo.nge plo.’ces and web connection may be

bolted or welded.

JUSED . S——

= === ====— = =t
by Y i T
+ A |
. - !
S S S S
------- D | D o --------x‘

e
Optional
location of
additional plates
(a) Bolted (b) Welded

Fig. 12-7. Flange-plated moment splice.

Provide adequate | ", Alternatively, bevel the
clearance for plate and use a filet
waiding weeld fo the beam wab

fad

il

Fig. 12-8. Welding cleavances for flange-plated moment splices.
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Beam to column connection

A ﬂo.nge-plo.’ced FR moment connection consists of a shear con-
nection and top and bottom ﬂo.nge plo.’ces that connect the ﬂo.nges
of the suppor’ced beam to the supporting column. These ﬂo.nge
pla’ces are welded to the supporting column and maybe bolted or
welded to the ﬂo.nges of the suppor’ced beam.

.o

St tap or boffom as required e

]
.

Shim top or bottom as required

-~

.
L"_j_-

_'ﬂ,_
Shim top or botfom as reguired
1
/ E !
I

Check column for stiffener and doublar requirements

() Column flange support, welded flange plares
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b. Direc’cly welded Flange Welded)

Beam to Beam connection
Moment splices can be designed to utilize a complete-joint-
Eene’tra’tion groove weld connecting the ﬂo.nges of the members

eing spliced. The web connection may then be bolted or welded.

Fig. 12-9. Directly welded flange moment splice.

Beam to column connection

A direc’tly welded ﬂange FR moment connection consists of a
shear connection and complete-joint-penetration CJP) groove welds,
which direc’tly connect the top and bottom ﬂo.nges of the suppor’ced
beam to the supporting column. Note, that the stiffener extends
beyond the toe of the column ﬂo.nge to eliminate the effects of tri-

axial stresses.

I_l Ermes=sss== = HI’ \ i
! v < Bath flanges typ. , -
| —— Both flanges typ.
= .
y L
i |h \
/ ¥ AR
| - =
/ h! IR
, \ 11
A — | s‘ | \

— Check column for stiffener and doubler requirements
— Check column for stiffener and doubler requirements
{ah Column flange support
(b) Column web support
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c. End plo.’ce

An extended end-plate moment connection consists of a lo.’ce
of len th greo.’cer than Jﬁxe beam dep’ch perpendwular to the lon -
’cudlnal axis of the suppor’ced beam. The endplo.’ce is o.lwo. s we?d

ed to the web and ﬂo.nges of the suppor’ced beam and bol’ced to the

suppor’cing member.

VL &< Both flanges typ.
P .‘{(

Chack column for stiffener and doubler requirements

Fig. 12-5, Extended end-plate FR iomten! comnmeciion.

fe fh) fc)

Fig. 126, Configurarions of exiended end-plate FR maomeni connections.
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d. Through plo.’ce

If the required moment transfer to the column is lo.rger than
can be provided by the bolted base plo.’ce or cap plo.’ce, or if the HSS
width is lo.rger than that of the wide flange beam, a throu h-pla’ce
moment connection can be used. It should be noted that t rough-
plo.’ce connections are more difficult to erect than continuous beam-
connected framing.
HSS cut-out pla’ce

An alternative to interru ting the HSS for the cover or
Jchrough-plo.’ce is to use a wider plate with a cut-out to slip around
the HSS. A shear plo.’ce can be plo.ced on the front and rear of the
HSS faces to provide simple connections for erpendiculo.r beams.
The cut-out plate can easily be extended on the near and far sides
so that a moment splice is created about both horizontal axes
through the joint. The perpendicular framing should ideally be of
the same dep’ch for this detail to work well or, in the case of the
simple connections, the perpendicular beams could be shallower
than the space between the horizontal plo.’ces. The cut-out pla’tes
are shown as shop-welded; however, ihey could be field-welded.

For cut-out plo.’ce connections, the erection of the beams is
more difficult than for continuous beam connections. The beams
must be slipped between the two plaies and against the single

late connection with shimming being required unless the upper

plo.’ce is field welded in plo.ce.

HSS\\: !I .

| i |
: TC-UMde !
| i e
| 2 | % iTw:' S
I ; i':::::i::::::: """" 3

i |

1 i
! aiaphragrm —’fm-_l-—-..a-“'“a‘\

D |

Hhirough-Flare [Hiapiiragm Inrerior Flate [Napivra gm
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—N T R
- HSS
through plate
shim (as required)
s W-Shape
shim (as required)

shear plate

fl~—HSS

shear plate

\,l(\ !

(b) At column splice

Fig. 12-16. Through-plate moment connection.

through plate
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e. Exterior plq’te

It may be possible to accomplish the moment transfer to the
HSS without having to use a WT splice pla’ce, endplates, or dia-
phragm plo.’ce. Significant moment transfer can be o.ciieved by at-
Jco.cl'ling the W-s ape direc’cly to the face of the HSS either by
Welding or by bol’cing. These connections can develop the availa-
ble flexural s’treng’th of the HSS. The available flexural s’treng’th of
the W-shape, however, is seldom achieved because of the flexibil-

ity of the HSS wall.

-

Ws?‘_ Alternate location
! of splice in plate
!
i

;_/ T~ W,

|
ole
ole
.le
ole
|
|
|
-ofeo
|

As an alternative, cut
silhouette of HSS
out of a singie plate

Possible to field
veld to eliminate
upper shimming;

if so, ehminate . /\/

underside weld )
continuous HSS

j~——-———single plate connection

plate with

cut-out for

i \/\ HSS

Fig. 12-17. Exterior plate moment connection.
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f. HSS Welded Tee Flange Connections

If the primary moment transfer is from a wide ﬂo.nge to an
HSS, rather than Jchrough the HSS to another wide ﬂo.nge, several
other connection concepts will work well. One of these is to use
structural tee sections to transfer the force from the flanges of the
wide ﬂange to the walls of the HSS. The tees should be lon
enough so that a flare bevel groove or single ]-groove) weld wit
weld reinforcement can be used to connect the tee to the HSS. An
alternative to using the tees to transfer the beam shear would be
to use a single plo.’ce connection if a deep enough pla’te can be fit-

ted between the ﬂo.nges of the tees.

/~ MSS column

l
. /\/ WT-splice plate - /\i/
| -
‘ shim E " '
I ; (as required) R
%‘El._I—.E:
/ J C A
) |
- v L
)
! ! % Co
P ) 'L
|
- PR
U
\» | - »
T~ shim i
(as required) UL
[}
]
[

\ A B
\/\ tee stiffener : Jd
|

l
Note: A shear plate could be used in lieu of the vertical tee stiffener

Fig. 12-20. Tee splice plates to HSS column.
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g. HSS Diaphragm Plate Connections.

If the moment delivered by the W-shape to the HSS cannot
be transmitted by other means, then the use of diaphragm pla’ces
that transfer the ﬂange loads to the sides of the HSS is appropriate.
For this moment connection, the limit states are those indicated for
the cut-out plate connection plus a check of the weld Jtransferring‘

shear from the ﬂange pla’te to the HSS wall.

top diaphragm plate “ I»“F 3 sides
|

4
Y —
R & & W

shim

HSS col
{as required) colmn

shear ———|
plate
shear plate

H
— bos oo afddn

W-shape

shim (as required) _/
bottom diaphragm plate

qf\

Note: A stiffened seat could also be used in lieu of the shear plate.

Fig. 12-21. Diaphragm plate splice to exterior H55 column
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4. Lateral systems
One project may use multiple types of lateral systems because
each system has its s’creng’chs, limitations, and po’ten’cial architec-
tural implica’cions. There are three common types of lateral resist-
ing systems:
a. Braced frames
b. Rigid frames
c. Shear walls.
a. Braced frames
A braced frame is a structural system commonly used in struc-
tures subject to lateral loads such as wind and seismic pressure. The
members in a braced frame are generally made of structural steel,
which can work effec’tively intension-compression.
Bracing Connections involve the bol’ting of flat, angle, channel,
I[-section, hollow section, and rods members to a gusset pla’te to
support the column or other members.

» Cross bracing

» CheVron bracing

» Inverted CheVron bracing
» Diagonal bracing

» Eccentric brace frame systems EBF)
» Buckling-Restrained braced frames BRB)

The location of doors and/or windows on the braced frame fre-
quen’cly determines the bracing configura’cion for the structure.

Eccentric bracing can help dissipa’te seismic forces through the
beam or girder and therefore is commonly used in areas wi’ti a lot
of seismic activity.

Braced frames are generally more cost-effective than other lat-
eral systems.

Horizontal l)ro.cing (Cross, V, diagonal bracing)

The bracing at each floor level provides load pa’chs for the
transference of horizontal force to the plo.nes of vertical l)ro.cing.
Horizontal bracing is needed at each floor level. However, the floor
system itself may provide sufficient resistance. Roofs Mo.y require
bracing.
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Vertical bracing (Cross, V, aiagonal bracing)
Bracing between column lines in vertical planes) provides load
aths for the transference of horizontal forces to grouna level.
Framed buildings require at least three planes of vertical bracing
to brace both directions in plan and to resist torsion about a verti-
cal axis.

Cross bracing

The cross-brace frame is perhaps the most used system. A typi-
cal multi-floor building elevation with cross-braced bavys begin-
ning at the foundation level. Only one bavy of bracing, the heighi
and size of the specific structure may call for bracing multiple
bays along a given column line. As with all braced-frame congi)g-
urations, it's important to establish the location of these bays quite
early in a project's development.

Each intersection will have a common "work poin’cII at which
the centerlines of a column, beams, and diagonal members inter-
sect. Gusset plate connections are used to join the steel members
because all of them can't pl’(iiysically intersect at the work (poini.

When a building exceeds two or three stories, the di

1agona1
members ma support substantial loads that require large gusset
plaies to be p aced directly next to the column and beams. These
plaies can take up space that may otherwise be required for me-
chanical and lumbing systems as well as architectural soffit de-
tails. To avoiclpcosily fielcfrrevisions auring construction, the struc-
tural engineer must provide the architect with information about
the approximate size of the gussets in the lanning hase.

Cross-braced l)ays make the most of sieeﬁ's sirengiﬁ in tension to
efficienily use small structural shapes. When a Jcension-only Cross-
braced system experiences a horizontal force from wind or a seis-
mic event, only one leg of the cross-brace will provicie resistance.
When the load comes from the opposite direction, the other leg

will become active in its place.
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CheVron l)ro.c1nq (V bramnq)

chevron bro.mng is a modified brace-frame form that generally
allows for doorways or corridors in the center of the bays

Gusset pla’tes t pically connect chevron brace elements to asso-
ciated beams and columns. The members can be either welded or
bolted Jtoge’cl'ler, depending on processes at the steel fabrication
shop or aesthetic considerations.

In situations where the chevron brace dlagono.l members attach
to the structure above, the lo. out and coordination of mechanical
ductwork and u’t111’cy piping above the doorways and corridors
must account for the d.ep’t of the gusset pla’te connection.

This bramng configuration subjects members to gravity com-
pressive loads. Each ofg’che bracing members is considered active in
the analysis of the system when ?o.’ceral loads are applied. As a re-
Eul’c, the iracing elements experience both tensile and compressive
orces.
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Inverted V- Bracing V- Bracing

Diagonal bracing
Diagonal bracing creates stable ’criangular configura’cions within

the steel building frame.
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Eccentric bracing frame systems (EBF)

Eccentrically braced frames are very similar to chevron-braced
frames. In bot systems, the genero.l configura’tion is a rotated "K"
shape with the brace connected to a column and the beam/girder
at the level above. However, brace members intersect at the same

oint in a chevron-braced frame; that is not the case in an eccen-
Jcrico.lly braced frame. You can see this condition.

An eccentric brace is commonly used in seismic regions where a
structure must have a significan’c amount of duc’tili’ty or energy
absorption. The segment of beam/girder located between the clio.g-
onal racing member is designed to "link" the diagonal braces and
help the system resist lo.’cero.? loads caused by seismic activity. An
eccentrical y braced system is ’cypically more expensive than a
traditional chevron brace system because it uses lo.rger beams and
girders and because the brace connections are more complex.

Eccentrically
Braced "

Frames
(EBFs)

BrAA Engireering, Inc — £000
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St ) B S __--lr- o Link B e

\

Beam or Girder

Gussat

Eccentric
Brace

Eccentric brace with typical

brace to beam connection (Adapted frem AISC 2002)

b. Rigid frames

Rigid frames, or moment frames, are used when the architectur-
al design or some other constraint does not allow for diagonally
braced frames. This t pe of lateral resisting system incorporates
rigid welded or bol’tetf connections between the columns and the
beams/gird.ers. Rigid frames are generally more expensive and less
efficient at resisting lateral loads than a braced-frame system.
However, the low-rise buildin spans frequen’cly use rigid rames
when the bays can't accommodate diagonal braces.

It's best to have well- ropor’cioned bays with shorter span beams
to manage l)uilding drift. This is one of the challenges of working

with a rigid frame system.

Roof
— 4 ——— —— ——q ————
Floor
— — e ——a | ———a|—
Floor
’ — | —— | — [ —a|—
1* Floor |
[ ]
_ Rigid
Connection
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c. Shear walls

This type of lateral load- -resisting system engages a vertical el-
ement of the bu11d1ng, usually concrete or masonry, to transfer the
horizontal forces to the rounz by a primary shear behavior. Shear
walls are inherenﬂy shff elements and are therefore ex’cremely ef-
fective at resisting lateral wind loads. Steel shear walls are also
now available, as well as composite plo.’ce shear wall cores for tall
buildings that use a non-proprietary system called Speed Core. The
Speed Core system can significanﬂy increase the speed of erection,
and a shorter construction time can save a significan’c amount of
money.

;o. / Slab

-

0 Foundation

Buck]ing-Res’crained braced frames (BRB)

Type of concen’crically braced frame
Beams, columns, and braces are o.rro.nged to form a verti-
cal truss. Resist lateral ear’chquake forces by truss action
A special type of brace member is used: Buckling-res’crained braces

BRB). BRB yield both in tension and compression - No buclcling.

\ Shear
Wall

P P
— R ——
Steel core resists entire axial force P

Casing is debonded from steel core
- casing does not resist axial force P
- flexural stiffness of casing restrains buckling of core
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Buckling-Restrained Brace

Buckling-
Restrained Brace:
Steel Core

+

Casing

e

e | Steel Core

Buckling-Restrained Brace
Buckling-
Restrained Brace:
S ———— ||
EILIXIN EEXLILIN +
< Casing
Casing |~ steelcore
Steel jacket — ——
Mortar -
T~ . .
\ J Debonding material
Section A-A
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Buckling-Restrained Brace

Buckling-
Restrained Brace:

| $ ¢
+

Casing

| Steel Core

~ Yielding Segment _l \
| 1
Core projection and
brace connection

segment
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5. Truss connections

A trussis an assembly of members such as beams, connected
by nodes, that create a rigid structure

In engineering, a truss is a structure that "consists of two-force
members only, where the members are organized so that the as-
semblqge as a whole behaves as a single object. A"two-force mem-
ber" is a structural component where force is applied. to only two

oints. Al’though this rigorous definition allows the members to

Eave any shqpe connected in any stable configura’cion, trusses typ-
ically comprise five or more Jtriangulo.r units constructed with
straight members whose ends are connected at joints referred to
as nodes.

In this Jcypico.l context, external forces and reactions to those
forces are considered to act only at the nodes and result in forces in
the members that are either tensile or compressive. For s’traigh’t
members, moments Jcorques) are expliciﬂy excluded because, and
only because, all the joints in a truss are treated as revolute, as is
necessary for the links to be two-force members.

Truss Stvles

Howe Pennzyhania Parker

Double Intersection Pratt

NS
m AP 209:03923:92% '

7
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6. Bearing connection

a. Beam bearing on column connection

INFILL BEAM

BOLTS

COLUMM-—

b. Colurnn bearing on beam connection

{

Upper ! |
column\ : Py ,
| 4'://////1;{//////; [
17
v
= ASB |2 Tie not shown  _J_
p  for clarity
17
|/
: *l?,///////]////// !
—[F=5E =
| | A-A
Lower / : L i i
: : B-B
column | ;
; | I
1 @ 1
e—LD
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7. Hanger connections

Hanger connections are usually made with a pla’ce, tee, o.ngle,
or pair of angles. The available s’creng’ch of a hanger connection is
determined from the applicable limit states for the bolts, welds,

and connecting elements

(a) Tee hanger

(b) Plate hanger
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Reference moment connections: -

REDUCED BEAM SECTION (RBS)
MOMENT CONNECTION

5.1. GENERAL

In a reduced beam section (RBS) moment connection (Figure 5.1). portions of the
beam flanges are selectively trimmed in the region adjacent to the beam-to-column
connection. Yielding and hinge formation are intended to occur primarily within the
reduced section of the beam.

52. SYSTEMS

RBS connections are prequalified for use in special moment frame (SMF) and inter-
mediate moment frame (IMF) systems within the limits of these provisions.

53. PREQUALIFICATION LIMITS

1. Beam Limitations

Beams shall satisfy the following limitations:

R = Radius of cut =

4 + b2
Ll

C

YA Reduced beam
section

0

o <'>

o
/"\" '

Protected zone
|

Fig. 5.]1. Reduced beam section connection.
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7.1.

7.2.

BOLTED FLANGE PLATE (BFP)
MOMENT CONNECTION

GENERAL

Bolted flange plate (BFP) moment connections utilize plates welded to column
flanges and bolted to beam flanges. The top and bottom plates must be identical.
Flange plates are welded to the column flange using complete-joint-penetration
(CJP) groove welds and beam flange connections are made with high-strength bolts.
The beam web is connected to the column flange using a bolted shear tab with bolts
in short-slotted holes. Details for this connection type are shown in Figure 7.1. Initial
yvielding and plastic hinge formation are intended to occur in the beam in the region
near the end of the flange plates.

SYSTEMS

Bolted flange plate connections are prequalified for use in special moment frame
(SMF) and intermediate moment frame (IMF) systems within the limitations of these
provisions.

Exception: Bolted flange plate connections in SMF systems with concrete structural
slabs are only prequalified if the concrete structural slab is kept at least | in. (25 mm)
from both sides of both column flanges. It is permissible to place compressible mate-
rial in the gap between the column flanges and the concrete structural slab,

v Protected zone = S, + d
Sy
a‘s'————T
17 __——S$hims, if requirec
/_,/,« s
Continuity and doubler —{ ; ___——"Single-plate web
plates as required x ° S e connection
o <
.
.
TR T~ __Shims, if required
Ls l,
v

Fig. 7.1. Bolted flange plate moment connection.

sales@sksap.com

148




SKSAP DETAILING TEAM

SKSAP

WELDED UNREINFORCED FLANGE-WELDED WEB

8.1.

8.2.

8.3.

(WUF-W) MOMENT CONNECTION

GENERAL

In the welded unreinforced flange-welded web (WUF-W) moment connection,
inclastic rotation is developed primarily by yielding of the beam in the region adja-
cent to the face of the column. Connection rupture is controlled through special
detailing requirements associated with the welds joining the beam flanges to the
column flange, the welds joining the beam web to the column flange, and the shape
and finish of the weld access holes. An overall view of the connection is shown in
Figure 8.1.

SYSTEMS

WUF-W moment connections are prequalified for use in special moment frame
(SMF) and intermediate moment frame (IMF) systems within the limits of these
provisions.

PREQUALIFICATION LIMITS

Beam Limitations

Beams shall satisfy the following limitations:

l\\'r
=
o
O < d
¥ oﬂ
A
Y Protected zone
d |

Fig. 8.1. WUF-W moment connection.
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A, ¥.{ CJP beam web to column flange web
Single plate to beam web weld
h‘, i o] (\
J

LEMM bolts in standard holes or

/\’ horizontal short slots are permitted as
needed for erection loads and safety

Single plate to column flange weld

Fig. 8.2. General details of beam web-to-column flange connection.

_r.o

v roen o B

:

Y4 in. (6 mm) minimum, % in. (12 mm) maximum

1 in. (25 mm) minimum

30° (10°)

2in. (50 mm) minimum

% in. (12 mm) minimum distance, 1 in. (25 mm)
maximum distance from end of fillet weld to edge of
access hole

e Qoo
" nmn

Fig. 8.3. Details at top and bottom of single-plate shear connection.
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2l. Joist Coordination: -

Steel joists are designed to withstand different types of loads
and forces, depending on the a p11ca’c1on A few examples of the
types of forces a steel joist may ie exposed to include weight load,
wind uplif’c, and vibration. Steel joists are used in steel construction.

Types of Joists

v K series
v KCS series
v' LH series

v' DLH series
v Joist girders
v Joist substitutes
K Series Joist
K-series Open Web Steel Joists or K-series are defined as simply
supported uniformly loaded trusses that can support a floor or roof
decf The top chorz of the joist is assembly braced against lateral
buckling by ’che deck. The K-series is distinguished by the depth
rardlge of 8" to 30" with a maximum span of up to 60" and stand-
ar
K-Series joists are designed for use typically with lighter loads
and are most common in roof design. K-Series Joists are used typi-
cally where shorter span conditions are required.

KCS Series Joist

KCS K-Series Constant Shear) joists are designed by the Stand-
ard Specification for K-Series Joists. KCS joist chords are designed for
a flat positive moment envelope. The moment capacity is constant
on all interior panels. All webs are designed for a vertical shear
equal to the specified shear capacity and interior webs will be de-
signed for 100% stress reversal.

18 KCS 3

DEPTH '—I
JOIST THAT CAN
CARRY UNIFORM LOADS

& CONCENTRATED LOADS

SECTIONNO,
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LH series joist

LH Series joists range in depth from 18" to 48" and can span up
to 96-0". These welded-steel joists are used to support a building’s
roof and floors. They are custom engineered to suit the design of
each building. In addition to traditional designs, we supply a vari-
ety of LH long-span joists for different applications.

LH Series bar joists are designed for long-span conditions, they
can support heavy loads under unique conditions.

20 LH 07

DEPTH —]

LONG SPAN JOIST

JOIST SECTION NO.

DLH series joist

Deep Long span DLH) Steel Joists are rela’tively ligh’cweigh’c
shop-manuch’tured steel trusses used in the direct support of floor
or roof slabs or decks between walls, beams, and main structural
members.

DLH-Series have been designed to extend the use of joists to
spans and loads more than Jcgose covered by Open Web Steel
Joists, K-Series. DLH-Series Joists have been standardized in dep’ths
from 52 inches 1321 mm) through 120 inches 3048 mm), for spans
up to 240 feet 73,152 mm)

20 DLH 07

pEPTH ——

DEEP LONG SPAN JOIST

JOIST SECTION NO.
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Figure 5.2-1
DEFINITION OF SPAN
(U. S. Customary Units)
- SPAN - |
STANDARD CLEAR STANDARD CLEAR
'-T- BEARING LENGTH BEARING LENGTH
L ]
_ SPAN _rf
STANDARD CLEAR STANDARD CLEAR
’ ’I BEARING LENGTH BEARING LENGTH ;
£
SPAN = CLEAR SPAN + STANDARD CLEAR BEARING LENGTHS |
DESIGN LENGTH = SPAN - 4°
BEARING
SEAT 2l
—— SN
DEPTH / %__ /4

STANDARD CLEAR
BEARING LENGTH

I

NOTES: 1)

g)

]
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R
STANDARD CLEAR J 'y

+
CLEAN BPAN BEARING LENGTH l

L

DESIGN LENGTH = SPAN - 47
MINIMUM BEARING LENGTHS SHALL MEET THE REQUIREMENTS OF SECTION 104.4 .

BEARING LENGTHS SHOWN MAY VARY BETWEEN STANDARD CLEAR BEARING AND
MINIMUM EEARING LENGTH.

FARALLEL CHORD JOISTS INSTALLED TO A SLOPE GREATER THAN 1/2 INCH PER FOOT
SHALL USE & SPAN DEFINED BY THE LENGTH ALONG THE SLOPE.
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Joist gird.ers

Joist Girders are open web steel trusses used as primary fro.ming
members. They are d.esigned as simple spans supporting equqlly
spaced concentrated loads for a floor or roof system. These concen-
trated loads are considered to act at the pqnel points of the Joist
Girders.

These members have been standardized for dep’chs from 20
inches 508 mm) to 120 inches 3048 mm), and spans to 120 feet
36,576 mm).

Joist substitutes

Joist substitutes are 2.5 inches 64 mm) deep sections intended
for use in very short spans less than 8 feet 2.4 m)) whereas Open
Web Steel Joists are impractical. They are commonly specified to
span over hallways and short spans in skewed bays. Joist substi-
tutes are fabnca’ted. from material conforming to Steel Joist Insti-
tute Specifications.

Joist Minimum bearing length at end supports

JOIST SECTION STANDARD CLEAR BEARING | MINIMUM BEARING LENGTH

NUMBER! LENGTH ON STEEL

K1-12 4" (102 mm) 2 %" (64 mm)

LH02-06 6" (152 mm) 2 %" (64 mm)

LHO7-17, DLH10-17, JG 6" (152 mm) 4" (102 mm)

DLH18-25, JG? 6" (152 mm) 6" (152 mm)
(")Last digit(s) of joist designation shown in Load Table.

2) Joist Girders with a self weight greater than 50 plf.

Joist Minimum bearing plate width

JOIST SECTION MINIMUM BEARING PLATE WIDTH
NUMBER'
K1-12, LH02-06 7" (178 mm)
LHO7-17, DLH10-17, JG 9" (229 mm)
DLH18-25, JG? 14" (356 mm)
(ULast digit(s) of joist designation shown in Load Table.
(2) Joist Girders with a self weight greater than 50 plf. —
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Joist Minimum bearing pla’ce width

JOIST SECTION STANDARD STANDARD
NUMBER! BEARING CLEAR BEARING | SPECIAL MINIMUM BEARING SEAT DEPTH?
SEAT DEPTH LENGTH
K1-12 27%" (64 mm) 4" (102 mm) 0.6 x (RP + 2 %2" (64 mm))

LH02-17, DLH10-17 5" (127 mm) 6" (152 mm) 0.6 x (RP + 4" (102 mm))

DLH18-25 7 %" (191 mm) 6" (152 mm) 0.6 x (RP + 4" (102 mm)) + 2 2" (64 mm)

JG 7 %" (191 mm) 6" (152 mm) RP + 4" (102 mm)

(ML ast digit(s) of joist designation shown in Load Table.
2) RP is equal to the distance the reaction is to occur from the face of the wall or leading edge of support member.
The equation is not applicable for the high end of a sloped joist or Joist Girder.

Joist to steel minimum weld

JOIST SECTION MINIMUM BEARING SEAT BOLTS
NUMBER MINIMUM FILLET WELD FOR ERECTION
K1-12 2-1/8"x21/2" (3 x64 mm)
2-1/2" (13 mm) A307
LHO02-06 2-3/16"x 2 1/2" (5 x 64 mm)
LHO7-17, DLH10-17,JG | 2-1/4"x21/2" (6 x 64 mm) 2- 3/4" (19 mm) A307
DLH18-25, JG? 2-14" x4 (6x 102 mm) 2- 3/4" (19 mm) A325

("L ast digit(s) of joist designation shown in load table.
2) Joist Girders with a self weight greater than 50 plf.

Joist connections

v Following joist connections are references. Please confirm and
coordinate with the joist supplier about connections, shoe

dep’ch, and top chord width.
v Above 40'-0" long joist span needs to provide erection bolts in

suppor’ced meml)ers.

v’ Erections bolts are A307 or A325, confirm with the customer.

v’ Erection bolts 12" @ for K/KCS series, 3/4” @ for LH, DLH &
joist girders.

v If structural members are pain’ted, need to give no paint notes
at iois’c-bearing locations.

v HSS or WT infill needs to provide in Joist bearing perpendicu-

lar structural members.
v Make sure about the stabilizer pla’ce at column conditions.
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and parallel conditions of joist members based on the shoe

v Confirm the structural member elevations at perpendicular
dep’ch.

102914 3AIM D ‘NNOJ LSIOF TVIIdAL

JEIM AND
NOILOINI HOH I10H %%y M
(¥10) =0 *x 9% % d

FHIM AND
NOLLO3Y3 HO4 II0H & /™
(¥10)8~0 X .9 % .5 d

1SI0r S31Y3S M — = " 1SI0r H1a 3 H1
1 w ] o O L
oo
$ offlo w
| 4 _
A\Y ﬂ m 2L
N | _
- 9 9 a
N
"3ONV14 NWN0D 3HL ONINOS WOMA LSIOF 3HL 40 : ®
YIOWIN B3M 3HL 433X TIM SIHL 'ONRIVIS ¥VIT0.P ALS'SA [ c
NWNT0D LY ONRIVIE ¥V310.9 35N OL ¥3NdANS LSIOF UM |2 30v0 wg j—4V >
JLVNIGHO0D ONRIVIE 3LVId dvD 40 N3N | o
NINOLLIONOO ONRIVIE (QTMYI3Tnd) SHLONSINIHM / " T
310N ¥3vV130—F
2 S1108 SZEV f ¥O4
<, “
S1108 LOEV . A¥03__fows Y/ Waawv i ® 1ser
1SOrSIISHD N\ 2
o
L | L L L L L b
z
g g 2 S Z o m = 3]
9] m = nNJ m m ._H_ -
g m < =< - 4 m Q
- m ﬂ — ~ zZ w
-y -4 m o ] Z -
P (2] @ c
z |7 z
c
2
NOILO €17 35N H1AM IONVId ssT1d0 G

ASIOF A3TIWVA ¥

156

sales@sksap.com




SKSAP DETAILING TEAM SKSAP
LIVHOTINA /b €
g VA
E LSIOr OWD .2/ €
5
T 5|5 2
IWNINNITIIW M3N .2/ €
@ 8|3 g
w wlx w
3 |8 L
T 1SIOr AONIND .24 € A i (0]
) o |X ) >
H x| x =
o) LSIOr A3MVALZ/L € HE =~ 5 5 2
e o SAMISH D ZIL 2 é
3 a - &
w N $ E
& 3 <
5 - @
T
o E= g
Z
<
\ O
O
S o E
= e . o
=
\ y
LIVHOTINA ¥ e o e | e i S
I e| 3 2 o
LSIOr OWD ¥ ;‘ 8 = -
®| a e
oo %’ :
(2]
WNINNITI3N M3N . K x
LSIOf AONINO ¥ /\/
LSIOr A3TIVA.¥
sales@sksap.com 157




SKSAP

SKSAP DETAILING TEAM

HLAIM 39NV14 Wv38 SS37H0 .S/ M INITYILNID NWNTOOD "NNOD 1SIOr TVIIdAL

MM AND
1 NOILO3Y3 ¥Od 3TOH . im
UM AND 9 {(M12) 80X .9 X Fd
NOILO3¥3 ¥04 310H .° %, /M
(410) 0% .9 % % d 9 _

\n (A1) (4LD) 870 x *xpx9 1

\\\/\

(410) 2=0 X expxp _ *

VA

1SIOr SIS N ') 1SIOr H1A ¢ H
= 9
~ ®
® K Z m
X
» 2
m X
)
i
SL108 L0EY 404 @ \ov $1108 626V £ ¥O4
0 “
islorsamas’d® N\ m\ H1Q ONY H1 B LSIor
@
s [
(A I T S | _ 3 S S E—
{ f
| IS
w w w w w & I & & & %
8 IR O|R |8 2 |g |& |8
z o < [y M b=
s lg |& (2 |5 c 18 |z |2
5 o) = = = o 4 o =
2 5 o < < 4 < = m
1 (3 [ |8 |8 z |-
2 @ Z c
= 4 = =

HLOIM 3ONVI4 Ss3180 G

LSIOr ASTIVA LV

158

sales@sksap.com




SKSAP

SKSAP DETAILING TEAM

o
LN
—
HLAIM 3ONV14d V39 SSITH0 .S/ M ONINVYL Wv3E © ‘NNOD LSIOr TvIIdAL
[ ]
1SIOr H1Q 3 HY
] |
Lo $ \ / \\ / N
1SIOF HLIM G3WNISNOD AN y/—
39 OL Q33N T1IM SIHL -
1slor HIa-H1 @ .8 n 0
1SIOr SIS M @ .9 S V) W =
H1QIM 3ONY1d AV38 SS31 2 @
H¥0 .S 1V 1L3S440 Lsior ® 77 T
*31LON ¥31Iv1i3a x  39VO'Na f 5
m s o
<
w
$1708 L0€V % ¥O4 o
LSIOr SIS H D a/,/\a
o $1708 SZEV .} ¥O4
L A A p A o S HIaaNY H1®1sior
< O
g Y
w w w w w mm | | | } |
R R O[ROR sp
or
s |2 |8 (2 | Z g
e 5 m z = . 5 . 3 . m..
o) < < o) < 4 2 s
SNEREE s (g [ |2 |2 =
— [7) T ¢ G
o
HLOIM 3ONV14 §831%0 G - =3
(7]




SKSAP DETAILING TEAM

SKSAP

LH & DLH JOIST

K JOIST:

X oM
o T
_ re
bl o
4
% LH & DLH JOIST
©
v—:LN
| I \
PLYx7/x1-8 (LH & DLH)
W/4-%, @ HSTUD
|
! |
. —N
<~ o
N
- -
<@
- )
< K JOIST
{ \ |

\- PLYXT¥x1-2 (K)

W/4=} @ HSTUD

JOIST

[
= CMU WALL

JOIST

TYPICAL OFFSET JOIST CONN. @ CMU WALL
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w
» -
W w
o — w
w o T,2
0| = = |
5|8 Z|e
6* MIN 2= 2=
I 3 6 ()] 6
LH 2.12 . e @ FE =z |+
DLH 10-12 PLE"x6x0'0 ]\ e |2 N3
w|o ~|o
LH 1317 o e e o =
DLH 12-19 PL}$x6x1-0" _./u_\ ANY ' '
d S
(2}-%."@x6 HSTUDS _/ .
L
CMU WALL 5"
OR CASTIN
PLACE —
LH-DLH SERIES
n
=
(v
w
n
X
4" MIN ®
1 4
N
PL¥%"x6x0'-8" ~—
N

A\

o
\/\

(2)-)5"0x6 HSTUDS _/

CMU WALL 6"
OR CASTIN
PLACE ——

K SERIES & KCS SERIES
TYPICAL JOIST CONN, @ CMU WALL
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4"

BOLTS PROVIDED
BY JOIST CO.
[+ 4
w
(=] 1]
5 &
5° GAGE Ol ar
® 533
%@ BOLTS 2 . |lzauw
BY CMC SC STEEL FOWCPL Nl whd
=|” w
IO
~ * » w

¥, COL DEPTH
+5"

CAP PL. DEPTH
= IS COL. DEPTH +1*
(CAP PL WIDTH

IS COL, FLG, +1"
OR 10" WHICHEVER
IS GREATER

L
JOIST GIRDER — ]—"r JOIST GIRDER

LA |
PLY%" x6"x 08 (CTR)

6 6 w! %" HOLE FOR ERECTION
GUY WIRE

TYPICAL JOIST GIRDER CONN. @ WIDE FLG, COL,
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—] 3 o — 3“ | —
5" GAGE o g
%@ BOLTS 'N crL & g
BY CMC SC STEEL A ol op
, N AH4:
BRG. PLY."x6"x('-10" . S| HEpW
\ \ : «m ::::: §
A\ A\ /\\
< : s

10°

6" s

9 16
Y
VA

° ™
JOIST GIRDER — l_T JOIST GIRDER
/\ 13"
\/ PL %" x 6" x 0=8 (CTR)
6 6 w/ '¥%s" HOLE FOR ERECTION
GUY WIRE

TYPICAL JOIST GIRDER CONN. @ WIDE FLG. COL.
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[+ 4
e
5" GAGE 4 o
© 8
o 2F
%@ BOLTS 7} . |0d0C
BY CMC SC STEEL alzoy
7 S|lugu
IN CPL “| YW
Nl 58
N
AN /\\\
\ Y CPL
(MIN)
¥, COL DEPTH
+}/2n
CAP PL DEPTH IS
L FLG. WIDTH +1"
(CAP PL MIDTH IS
COL. DEPTH +1°
OR 10" WHICHEVER
IS GREATER
| |
JOIST GIRDER ° — 1—r"’ JOIST GIRDER
13
PL %" x 6°(+% FLG-Y; WEB) x
6 6 0'-8 (CTR)
i %" HOLE FOR ERECTION
GUY WIRE

TYPICAL COL. WEB PER. TO JOIST GIRDER CONN. @ WIDE FLG. COL.
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@
w
£
)
S o
2 -
@ weF
=
1288
N w - X
- | Www
(0%%
Ml B8

\ PL ¥%x6x0'=10 (MIN)

\ (2) % @ HSTUDSx0-6 (MIN)

(2]
N

N

2 ) 4 2

i % =

= 1 [~ =z
\

h

INNNNNNNNNNN

N

CMU WALL

NSNS

JOIST GIRDER

(2) L6x6x ¥x0'-8" /
(BACK TO BACK)
(MIN)

TYPICAL CMU WALL TO JOIST GIRDER @ COLUMN CENTERLINE
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o
w
(=]
4 »
l %@ BOLTS 3| 2
5" GAGE BY CMC SC STEEL ® E SE
0 4 : 228
a, ~ w
!'B ~| W
IN CPL / =& ﬁ &
/] Nl 58
AN/ N
3 4 3 g
1 \
%" CPL
MIN
1311 (MIN)
3 3

\ CAP PL DEPTH +3"

1 WIDTH IS COL +1"
OR 10" WHICHEVER
IS GREATER.

| I L

JOIST GIRDER 1 — | - T JOIST GIRDER

°

-

\/ PL %" x 6" x 08 (CTR)

d 6 wi '%¢" HOLE FOR ERECTION
GUY WIRE

TYPICAL HSS RECT./ROUND COL TO JOIST GIRDER @ COLUMN CENTERLINE

Joist Reinforcement angle: -
Provide the joist reinforcement angle at concentrated/Point load
locations with a cut to suit the field and confirm the joist supplier.

L TOP CHORD MTL DECK
CONCENTRATED
LOAD
/A .\ Y
T
/ NG 7 >
TYP
J8 2 NS

V4

FIELD WELD EXTRA WEB CHORD PANEL POINT (SEE PLAN)

MEMBERS AT CONCENTRATED
LOAD LOCATIONS, USE
2-L2X2X18
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Joist Top chord width.

Follow top chord width as mentioned below, confirm with the cus-

tomer

S.J.l. OPEN WEB STEEL JOIST TOP CHORD WIDTH

WARNING: This is only a roughly estimated guide, use at your own risk!
Always coordinate top chord size with joist manufacturer.
The standard gap between top chord angles is 1"

TYPE
8K1
10K1

12K1
12K3
12K5

14K1
14K3
14K4

16K2
16K3
16K4
16K6
16K7
16K9

18K3
18K4
18K5
18K6
18K7
18K9
18K10

20K3
20K4
20K5
20K6
20K7
20K9
20K10

22K4
22K5

TOP CHORD
WIDTH(21")

4"
4n

4-
4-
4"

4n
4-
4-

4"
4"
4"
4"
4"
41/2"

4"
4"
4"
41/2"
41/2"
5"
5"

4"
4"
41/2"
41/2"
5"
5"
5"

4n
4'!

TYPE

22K6
22K7
22K9
22K10
22K11

24K4
24K5
24K6
24K7
24K8
24K9
24K10
24K12

26K5
26K6
26K7
26K8
26K9
26K10
26K12

28K6
28K7
28K8
28K9
28K10
28K12

30K7
30K8
30K9
30K10
30K11
30K12

TOP CHORD
WIDTH(x1")
41/2"
41/2"

5"

o

4

4"
4"
41/2"
41/2"
5"
5"
5"
5"

41/2"
41/2"
41/2"
5"
5"
5"
5"

5
5"
5"
5"
5"
5

5
5"
5"
5"
5"
5"
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S.J.l. OPEN WEB STEEL JOIST TOP CHORD WIDTH

WARNING: This is only a roughly estimated guide, use at your own risk!
Always coordinate top chord size with joist manufacturer.
The standard gap between top chord angles is 1".

TYPE  TOP CHORD TYPE  TOP CHORD
WIDTH(1") WIDTH(1")
18LH02 5" 32LH10 7"
18LHO3 5" 32LH11 7"
18LHO4 5" 32LH12 7"
18LHO5 5" 32LH13 8"
18LHO6 6" 32LH14 8"
18LHO7 6" 32LH15 8"
18LHO8 6"
18LHO9 7" 36LHO7 6"
36LHO8 6"
20LHO2 5" 36LHO9 6"
20LHO3 5" 36LH10 7"
20LHO4 5" 36LH11 7"
20LHO5 5" 36LH12 7"
20LHO6 5" 36LH13 8"
20LHO7 6" 36LH14 8"
20LHO8 6" 36LH15 8"
20LHO9 7"
20LH10 7" 40LHO8 6"
40LHO9 6"
24LHO3 5" 40LH10 7"
24LHO4 5" 40LH11 7"
24LHO5 5" 40LH12 7"
24LHO6 5" 40LH13 8"
24LHO7 6" 40LH14 8"
24LHO8 6" 40LH15 8"
24LHO9 7" 40LH16 9"
24LH10 7"
24LH11 7" 44LH09 6"
44LH10 7"
28LHO5 5" 44LH11 7"
28LHO6 5" 44LH12 7"
28LHO7 6" 44LH13 8"
28LHO8 6" 44LH14 8"
28LHO9 7" 44LH15 8"
28LH10 7" 44LH16 9"
28LH11 7" 44LH17 9"
28LH12 7"
28LH13 8" 48LH10 7"
48LH11 7"
32LH06 5" 48LH13 7"
32LH07 6" 48LH14 8"
32LHO8 6" 48LH15 8"
32LHO9 7" 48LH16 9"
48LH17 9"

sales@sksap.com 168




SKSAP DETAILING TEAM SKSAP
22.Column splice: -
Table 14-3
Typical Column Splices
Case |
All-bolted flange-plated column splices between columns with
depth d, and d, nominally the same.
Gage Flange Plates
Column gu OF
Size @ Type | Width = Thk. |Length
Vir14:455 10 T30 13% 1 16 35 1" 6%
257 1o 426 1% 1 14 5% 1" 8l
14510233 | 1% 1 14 w118
S0t 132 11% 2 14 da 1" 0%
43 1o 82 5% 2 8 e 1" 0%
W12 120 10 336 5% 2 a8 e 1"0'%
40 1o 108 5% 2 8 Y 1" 0%
W33 to 112 5l 2 8 % 1"0'%
WWBx31 to &7 3 2 8 3% 17 0%
24 & 28 k30 2 G & 1"0'%
Gages shown may be modified if necessarny to accommodate fitings
edsewhens on the column
Cane 1-A: Flange plates: Select gy for upper column; select gy and
di = {edy + V4 in) flange plate dimensions for lower columns (see table
10 (dy + & in.) above).
Fillers: Nome,
Shims: Furnish sufficient strip shims 2= 4 1o provide
0 1o ¥ g=in. clearance each side.
Case 1-B: Flange plates: Same as Case [-A.
= (dy — ¥4 in) Fillers {shop bolted under flange plates): Select thickness
to (dy + Y% in.) as Yy-in. for 4, = 4, and
dy = (dy + Y& in.) or as Vy-in, for
dr=(d, = Y in.) and oy = {dy = V4 in.)
Select widih to match fange plate and length as o @
for Type 1 or 0" 6 for Tyvpe 2.
Shims: Same as Case [-A.
Cane T-C: Flange plates: Same as Case I-A.
di = (g + ¥4 1. Fillers {shop bolted to upper column): Select thickness as
and over. (dy— d,) /2 minus Vg in. or ¥6 in., whichever results in
L-in. multiples of filler thickness. Select width to match
Nange plate, but not greater than upper column [lange
width. Select length as 1° 0 for Type 1 or 0" 9 for Type 2.
Bhims: Same as Case [-A,
For lifting devices, see Figure 14=110,
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Table 14-3 (continued)
Typical Column Splices

Case I:
All-bolted flange-plated column splices between columns with
depth dy and d; nominally the same.

n:l gﬁ
X :l— Lithng hole —,

| ¥ i

foptonai) —'-1—"-.,— -

=i

4 | ciearance ,I
EI i i
§ W
- !
it "
dH*H
|i i
i
! § ]
W | y
o g
CASE 1-4
a a,
= - - -
Lifthng hofe

- Sfop—2 e a9
(e 1)

.—E.II'IJ]—.E .:"IE "':"r'u = A

Ty fontonal L W(Thpe2)
H- Enscihon — ¥ ] . St Flange I'.
3 | clearance . ALy e
’ -' - * et ]
f '.a | . _ - ‘. - : . le
. . I | i et S = 3
| NI, t L Dretad of
£ i ‘ ol o B T _-E:!In Strip shims
A 1| 1| ¥, — 5
f " —Fillar
1”.. e S— ———— 'I.|i__ L.
d g
- = Eg EE I_E = -
9 . g Liftirg tole 18
r—-]: f (opiiana) N S—T
Lifting hala Fitter Ili Hange
I I
1 i {optionall i::nmga LE plate
clears ] o
o N 3’
¥ i ¥
1% EE K
illl
I|I
l?l
d, &
- i _|_|.':|'.'|1‘_" "F
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Table 14-3 (continued)
Typical Column Splices

Case I
All-bolted flange-plated column splices between columns with
depth d, nominally 2 in. less than depth d).

Fillers on upper column developed Flange plates: Same as Case [-A.
for bearing on lower colummn, Fillers (shop bolted to upper column): Sclect thickness as
felp— ) /2 minns Ye-in. or ¥e-in,, whichever results in

Y=t multiples of filler thickness. Select bolts throweh

fillers {including bolts theough MNenege plates) on each side

to develop bearing strength of the filler. Select width 1o

match Mange plate, but not greater than upper column Mangy

witth unless required for bearing strength. Select length

a5 required to aceommodate required number of bolts.
Shims: Same as Case 1-A.

Table 14-3 (continued)
Typical Column Splices

Case lll:
All-bolted flange-plated and butt-plated column splices between
columns with depth d; nominally 2 in. less than depth d|.

Fillers on upper column developed Gage Flange Plates
for bearing on lower columin, Column u OF T
Size @ | Type |Width | Thi. Length
WH14=455 to T30 | 13 1 16 ; 3 1rak
25T o 426 | 11 1 14 1 % 178%
14510 232 [ 115 1 1 | s 1* 8ls
8060 132 | 111 i 14 | 3y | 172
43 1 &2 Blg 2 & g 1* 214
Wi2.120t0 336 | Bz 2 & Sy |1 2%
40 iy 106 54 2 & 15 1" 2%
Wi0=33 1o 112 gl F 8 1 W |12k
1
W31 to 67 5ls 2 8 | % 12
24 & 28 34 2 & i 1g 12
(ages shown may be modified f necassary io accommodaie
fittings elsewhere an the column

Flange plates; Select g, for upper column, select g and
flange plate dimensions for lower column (see table
above).

Fillers {shop bolted 1o upper column): Same as Case [-C.

Shims: Same as Case [-A,

Burt plate: Select thickness as 1 %<in. for W8 upper
column or two inches for others, Select width the same

as upper column and length as o - 4 in.

For lifting devices, see Figure 14- 100
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Table 14-3 (continued)
Typical Column Splices
Case Il and Ill:
All-bolted flange-plated column splices between columns with
depth d, nominally 2 in. less than depth d,.
:-c d | - -g“-:ln pt g, =
e et
" et _'_f"'-: I .
A+ Filler T
i Fitter
I3 il
1L . & &l g =
4L | e i (I (—— | i
B Erastion PO
E% %\ | crearance | [¢ : ; = iih - il %
£l5 ra= sl i = ]
¥ E Litting hote 11+~ * i T -
i — = bthars Pttty v A =
g I & [ naf} 3 ] 2 =
._.‘r Lifting hals ——
A AL a1 jophienal) —
Fiange —' i —Fla
i [ plate a | q | ,ﬂf;?:
Type 1 Type 2
CASE Il
d\.‘ H‘h g.l §
e i | r-‘_h-!
=
“ 3 1-;;
5 }
&5- |
' Lifting hole
' {oplional)
d
CASE Il
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Table 14-3 (continued)
Typical Column Splices

Case IV:

All-welded flange-plated column splices between columns with

depths d, and d; nominally the same.

dr = [y + V&)

Flange Plat Weld .
i nkailies i Minimum Space
for Welding
_ Length | Size Langeh
Column Size Width Thk. L A ¥ v M N
Wid=4A55 & over 14 5% 16 Ve 5 T T M
311 to 426 12 e 174 Va 4 G s s
211 o 283 12 i 14 1A 4 (] Mg %
a0 fo 153 12 T 174 fa‘..:. 4 &5 5% T4
a1 to 82 a 3-':5. 17 e 3 5] g 14
43 1o 53 B LE 1-2 Y 2 5 e Tim
WA 2120 to 336 ] e 174 I 3 #] Mg g
530 108 g B 1" B 3 & B 14
40 fo S50 G 8e 152 Vi ) 5 Bie Tiag
W10=49 to 112 g Py 14 S 3 6 54 1
331045 6 o 12 e 2 5 %45 Tig
WH=21 to 87 & £ 1°-2 18 2 5 5% s
24 & 28 5 e 10 A 2 4 Wi Tie
Case 1V-A: Flange plates: Select Nange-plate width and fength and

weld lengths for upper (lighter) column; select flange-
plate thickness and weld size for lower (heavier) column.
Fillers: Mone.

Case 1V-1:
|:I',l ='|'|:|"|, - I.-"'.|. i!'l]-

Flange plates: Same as Case [V-A, except use weld size
A + ¢ on lower column.

to Fillers {undeveloped on lower column, shop welded under
Nange plates): Select thickness 7 as (di = dy) 72 + 5 in
Select width to match flange plate and length as
L/2=2In.
Case TV-C: Flange plates: Same as Case [V-A, except use weld size
i = (e + V3 in.) A + ¢ on upper column,
to [y + 45 in) Fillers {undeveloped on upper column, shipped loose):

Select thickness £ as (di - &) /2 = W in. Sclect width
to match Mange plate and fength as £/2 - 2 in

For lifung devices, see Figure 14-10.
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Table 14-3 (continued)
Typical Column Splices

All-welded flange-plated column splices between columns with
depths d; and d; nominally the same.

Case IV:

Case I'V-I):

dy = {d, + 3 in)
and over

Filler width less than upper column
flange width.

Flange plates: Same as Case 1V-A, except sec Note 1.
Fillers (developed on upper column, shop welded o
upper column): Select thickness ¢ a8 (dy — o) 7 2 - Vg in
Select weld size B from AISC Specification; <% 5-in.
preferred. Select weld length Ly such that
g2 AX+ ) B=(L/2+1in.). Select filler
width greater than flange plate width + 24 but ess than
upper column flange width - ZA4 Select filler length as
L. subject to Note 2.

Caze 1v-E:

ay = [y, + ¥ in)
and over

Filler width greater than upper
column flange width. Use this case
only when M or A in Case 1V-1D arc
inadequate for welds B and A.

Flange plates; Same as Case 1V-A, except see Mote 1.
Fillers {developed on upper column, shop welded wo
upper column): Select thickness ¢ as (dy — o) 7 2 — g in.
Select weld size B from AISC Specification; =% ;-in.
preferred. Select weld length £ g such that
L2 X+ R=(L 72+ 1 in). Select filler
width as the larcer of the Mange plate width + 20 and the
upper column flange width + 204, rounded to the next
higher '4-in. increment. Select filler length as Ly subject
to Mote 2.
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Table 14-3 (continued)
Typical Column Splices
Case IV:

All-welded flange-plated column splices between columns with
depth d, nominally 2 in. less than depth d,.

= z -| Fiange plate—,
| Eradton|,  Holesfor
U | chwarance | Pl
_ | Erection
S . — - p__elearance —
|
I L~ Lifting hoie
gl L {opticnal)
L'-:
.
i . CASE IV=A
- H" = - Width o
i Ef I:I' —t JII:‘ |
et T AN e
- Fiange piate 7] = oy
| L~ |
£ ™ T AN T 2
1 M —Litting mote—-L L Y} ’é
& e (oot 7 I: T :
< Filerunder— [ || ) 7
[ splhica plale et |
! — s (.
| I e I"-I'_-'_'—_,- L AeilY
el Kor
CASE V-8 '
d, Wi
| =t et — | .- S
,"ﬂr:-r X
M S S _
—H- Erechion — L )
y|| clearance |\ s AT
1l 1 Flangs plate — 1 — ¥
£ -- ! .
i - optiona g
E: * Loose filer -
{ield)
d,
b= . Alx
CASE IV-C
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Table 14-3 (continued)
Typical Column Splices

Case V:
All-welded flange-plated column splices between columns with
depth d, nominally 2 in. less than depth d,.

Case V-A: Flange plates; Same as Case [V-A, except sce Note |,
Fillers on upper column developed Fillers {shop welded to upper columnj: Select thickness as
for bearing on lower column. Filler ey — ) 2 = g im, Select weld size 8 from ATSC
""'_131{': less than upper column flange Specification; =%, in. preferred. Select weld length Ly
width.

to develop bearing strength of the filler but not less than
(L7241 in). Select fller width greater than the
flange plate width + 28 but less than the upper column
Aange width — 204, See Case IV for A and V.
Casc V-B: Flange plates: Same as Case IV-A, except see Nole |
Same as Case V-A cxcept filler width | Fillers (shop welded to upper column): Select thickness as
15 greater than upper column flange (ely — ) 7 2 = 1y in. Select weld size 8 from AISC
width, Use this case only when Mor|  goecification: =%, in. preferred. Select weld length Ly
N in Case V-A are i"f"l'_'jequme tor to develop bearing strength of the Giller but ot less than
"':"'“'M 4, wr when “".jd'l“”'_ul (L2 + 14 in.). Select filler width as the larger of the
titler bearing area is required. ,
flange plate width + 2NV and the upper column flange
width 4+ 244 rounded to the next hicher % in. increment.
Filler length as £ g, subject to Mote 3.

Note 3:

[t fill length, based on g, is excessive, place weld of size & across end of fill and reduce Ly by
one-half of such additional weld length, but not to less than (L /2 + 1%, Omit return welds in
Case V-B.
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Filler

Flanga
plale

Table 14-3 (continued)
Typical Column Splices
Case V:
All-welded flange-plated column splices between columns with
depth d, nominally 2 in. less than depth d,.
. M Wicith—til | M
'-: i - -Il:hllrmﬁ_spf: —IL N
e T — [} | _l,.- R
R S— ! A
A | cleamnca | || . 1 S By.L,
! | ) o
E % = _.Ef._L. ra "-.... &
52 [ D ([t I
= - 1:- - ™ =
[ |
l' T.- i N .'"-,_H_ E‘
e | e | )
i ; Lifting hole L]
fﬂpt nal} - o |
| e f
: Vi Al
L9 ] casEv-A CAX
. . Width-til
L N Width-spi N
" T M=t e M
! ! _
| “ ALK
& | Tt Lifting hoka /
i [aptional)
| e
- N AL
CASE V-B
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Table 14-3 (continued)
Typical Column Splices

Case VI:
Combination bolted and welded column splices between columns
with depths dy and d; nominally the same.

Flange Plate Bolts Welds
Length Mo, Length
i of Gage | Size

Column Size | width | Thi. Lu L Rows r A X ¥
W14=455 & ovar 14 b 9y L 3 1% 4 5 T
311 to 426 12 S5 1P 8 3 1 4 4 G
211 10 283 12 Yo L 15 g 3 9% g 4 B
9 to 193 12 34 L3 - 2 g% 5 4 B
61 o &2 g Y 64 s 2 5% e 3 B
431 53 & Y 6l 7 2 3% 4 2 &
W12:120 to 336 ] he [P 8 2 5l a a B
53 o 106 g I -1 g 2 3 g 3 E
40 to 50 & 5ie 84 T 2 T i 2 5
WD=49 to 112 g i L1 & 2 5% S0 K E
3345 B T 1) ¥ 2 35 e Z 5
WHx31 to 57 E 35 &4 7 2 s Sy 2 5
24 & 28 B g G 5 2 3] K i 4

Gages shown may be madifed if necessary 10 accommodate Ttings elsewhers on the columns,

Case VI-A: Flange plates: Select flange plate width, bolts, gage and
di = (dy + ¥ iny length Lo for upper column; select flange plate thickness,
10 (dy + 34 in.) weld size A, weld lengths X and ¥, and length Ly, for

loower column. Total flange plate length is L+ L (see
table abowve).

Fillers: Mone,

Shims: Fumnish sufficient strip shims 2445 to obtain 0 to

Y ein. clearance on each side.

Case ¥1-B: Flange plates: Same as Case VI-A, except use weld sire
di =gy — 4 in) A =1 om lower column,
o (el + Y in) Fillers (shop welded to lower column under flange platz);

Select thickness ¢ as Ve-in.for o = d, and
ay = (el + Y in) or as Yg=in. for oy = (dy— Y in) and
ay = (dy — 4 in.). Select width to match flange plate and
length as Ly = 2 in.

Shims: Same as Case VI-A.

Case VI1=-C: Flange plates: Same as Case VI-A.
dr= ey + 34 ina Fillers (shop welded (o upper column): Select thickness ¢
and over a5 (o = aly) /2 minus sin. or Ha-in. whichever resulis

in t4-in. multiples of fill thickness, Select weld sive B as
minimum size from AISC Specification Section J2,
Select weld length as Ly — Yy in. Select filler width as
Nange plate widdy and filler length as Lo - =in.

Shims: Same as Case VI-AL
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Table 14-3 (continued)
Typical Column Splices
Case VI

with depths d, and d; nominally the same.

Combination bolted and welded column splices between columns

=
d, =
B
‘.II =
A Erection | = Flangs
Y | claarance | |F i
£ EE EINN S pE RACIE
1 o W | i e 130
g |
= \ _;[ il ALY
| L3 “\: — “.
' — Liftimg hole —— !
L fopiional -
CASE VI-A
:
=
=
m 1
Y BT
= &= 1 y
=3 e
F -
L ._I-' )
. g
£ T l: Fiiter under fange plads
: -I I
Lifting hove -
T T fvtone iy
CASE -8
I@ 1 Ehl-ﬁ Ellffyll'b xg
E Wiith | (Wids211 and over)
m e —Flange |
' / plate | Stip-2ls <l
‘125' @ A L fai others)
= E _.-II-I E"‘\Lu_ b L Y
2 g S BV #_ '
= + i "."{M :j_ :LI
3 ) & L .
-j _=i__'_=£___i ?':!"ld_.l._.._—l—:_
e S Detad of sirip ghims
T A e
Y T | ALY
1/% 4% |
Lifting hate \
q foplional) W
CASE V-l
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Table 14-3 (continued)
Typical Column Splices

Case VII:
Combination bolted and welded flange-plated column splices between
columns with depth d; nominally 2 in. less than depth d,.
Fillers developed for bearing.

Case VII-A: Flange plates: Same as Case VI-A.
Fillers of width less than upper Fillers (shop welded to upper column): Select filler
column flange width. thickness ¢ as (d) — )/ 2 minus Yg-in. or ¥5-in.,

whichever results in Yg-in. multiples of filler thickness.
Select weld size B from AISC Specification; <% 4-in.
preferred. Select weld length £.p to develop bearing
strength of filler. Select liller width not less than flange
plate width but not greater than upper column flange
width —21f (see Case IV). Select filler length as Lg,
subject to Mote 4.

Casze VII-H: Flange plates: Same as Case VI-A.

Filler of width greater than upper Fillers {shop welded 1o upper columns): Same as Case
column Mange width, Use Case Vil-A except select filler width as upper column flange
V11-B only when fillers must be width + 201 {zee Casa IV rounded to the next larger
widened to provide additional it Soscansnt
bearing area. )

Note 4:
I fill length based on Lg is excessive, place weld of size £ across end of fill and reduce Lz by
anc-half of such additional weld length, bat not less than L. Omit return welds, Case VII-HB.
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Table 14-3 (continued)
Typical Column Splices
Case VII:
Combination bolted and welded flange-plated column splices between
columns with depth d,; nominally 2 in. less than depth d,.
Fillers developed for bearing.
4, = Width—fiier
2 M B il e ﬂ o M
o = - ’! ——Flange Plale
. 'I'I_ - 'i;-l . ":'|I |
& | Eraction ] s E [ i | ’?K,HEH
oz g -irhaamnre ¥ = 0 gt 8. L
w = "i" | v o .
£ E‘ [ i ol I | o
[ ‘ i o
m '= t =y Ll ¥ L i :n F*’h}
) il ] ALY
b e MU
. ¥ :‘_‘1.
Lifting hwe ——— Fo,
g | {optiona) wish | AFX
flange plate
CASE Vil-A
dl e
S T z Wick-filler
t t, =
2l gik T P NN Y
b e = hl | ra F|ﬂﬂgﬂ Plata
} ™ ....l'l_l_... - . '-';I | .':'|I .!.. -.__- A
2 o rtEredion— 2 £ | 47 Brly
%% y|| |eiearance| (¢ = (=] J. ._;._:C:J - hlla; L,
= IR 1 _ - - — | &l
[y .I'E; m E - -..I."' | |T .l * T n-"ll =]
I. - - - v « | 1-... = ..!.:.: = I___ :I‘"Jrh-
i-IE. .\ "J_.I | _'{- T )
| | Lk gt ALY
L -"Il,__ i h.?'::_."T'—
| Lifting hote !
d {optional) — }\7}{—
o - -Frange f-:'lﬂI-E'
CASE vii-8
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Table 14-3 (continued)
Typical Column Splices

Case VIII:
Directly welded flange column splices between columns
with depths d, and d; nominally the same.

These types of splices exhibit versatility. The flanges may he partial-joint-penctration welded as in
Cases VIILA and VB, or complete-joint-peneteation welded as in Cases VIIC, VD, and VIIIE
The webs may be spliced using the channelis) as shown in Cases VIIA, VIITE, VIIC, and VI,
or complete-joint-penetration welded as shown in Case VIILE, The use of a channel or channels
at the web splice provides o higher degree of restraint during the erection phase than does a plate
or plares, The use of partizl-pomnt-penctration flange welds provide greater stabilhity during the
erection phase than do complete-joint-penetration welds.

The adequacy of any splice amangement must be confirmed by the user, This is especially trug in
regiodis where high winds are prevalent or when the concentrated weight of the fabricated columin
i3 significantly off its centerling, When using partial-joint-penetration flange welds, a land width of
Yi-in. or greater should be used, The weld sizes are based on the thickness of the thinner column
flange, regardless of whether it is the upper or lower column,

When column flange thicknesses are less than '4-in. it may be more efficient to use flange splice
plates as shown in previous cases.

See the table below for minimum effective weld sizes for partial-penetration groove welds,

Partial Penetration Groove Width
*Thickness of
Column Material Minimum Effactive
Tu Weld Size E
"Over V2 to ¥, incl. i
Cwvar 34 1o 1% Inel. T
Ower 1'% to 214, incl, ¥
Over 2% to 8, incl. o
Over & )
AThickness of thewner part joined.
YFor less than 4, use aplice plates.

Back gouge
o wse back-
Lo blﬂ]

¥a" min.
fand
'k o
(it} Partial-joint-penstration (B} Complete-joint-penetration
proove welds erevenve weldy
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Table 14-3 (continued)

Typical Column Splices

Case VIII:

Directly welded flange column splices between columns
with depths dy, and d; nominally the same.

Note: User to verfy
weld accessibility
of channel to lower
column shaft, or
consider the use

of a bolted-bolted
connection.

N T
For W8 & 11 1
W10 columns
Far others |2 .2
l}u 3¢ dia. holes in column
ol Ll “ %16 dia. holes in channel
PJP - | - with ¥ dia. A325 bolts
: 2 washers each
— | lifting hole oplional
=l ale
— L
. A T 1-C6=10.5 for W8 column
w <9 ] 1-C7%12.25 for W10 column
:E: i i 1-C9x15 for W12 column & over

|
d, i Shim as raquired
I i 1 (NOTE: Usa 2 channals for
columns over 30°-07 long or
aver 100 ib per foot)

CASE VIILA

All-bolted web splice, parfial-joinf-penetration flange welds

B T
For W8 & L.
W10 colwmns
For others 2 2

_ '1|.1 _ % dia. holes in column
|
|
|
f

- ] - "%1¢ dia. holes in channel
Iy with %4 dia. A325 boits
2 washers each

lifting hole oplional

PJP -

I =
S
| FLOE EFON

LR | | 1
| ["H. 1-C&x10.5 for W8 column

wl ||| 1-C7x12.25 for W10 column
w| g |- 1-C9x15 for W12 colurmn & over
< Ald i/ Shim as required
. T (NOTE: Use 2 channels for
g 6" L4, columns over 30'-0" long or
Hm”m::-'*frﬁ o ovar 100 ib per fool)

CASE Vil B

Combination bolted and weided web splice, partial-joinl-penetration Range welds
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Table 14-3 (continued)
Typical Column Splices
Case VIII:

Directly welded flange column splices between columns

with depths d, and d; nominally the same.

_d
For WE & 1 1%
W10 columns
For othars | 2| L2
¥ "¥16 dia. holes in column
1 ) = e dia. holes in channel
gL PP with Y cha. A325 bolls
t 2 washers aach
! L lifting hole optional
i
2 © L
H NI Ui mp—— .
Py P
=
wl T % 2-CEx10.5 for W8 coiumn
w I 2-C7 % 12.25 for W10 column
= g 2-C9x15 for W12 column & over
Shim &s required
A
CASE vill C
Ali-boited wab splice, completa-joint-panatrafion flange walds
L
For WE & 1% Hb
W10 columns
For othars 2, 2
A " a dig. holes in column
- L Wie dia. holes in channel
P o with 34 dia. A325 bolls
(I £ washers each
MNote: User to verily C | | lifting hale aptional
weld accessibility ol ol 1
of channel to lower i & (I
column shaft, or ¥ (.
consider the use = ~2-C6x10.5 for W8 column
of a bolted-bolted i T 2-C7x12.25 for W10 column
connection. < | d ! 2-CH% 15 for W12 column & over
b+ Shim as required
Reafvirn g v
CASE Wil D

Combination boifed and welded web splice, partial-joint-penatration flange welds
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Table 14-3 (continued)
Typical Column Splices

Case VIlI:
Directly welded flange column splices between columns
with depths d, and d; nominally the same.

L T
For W8 & 1 1k
W10 columns
For others 2| |2
e g dia. holes in column
» — == "% dia. holes in channel
“Full pen. ; ol with Y dia. A325 bolfs
| < washers each
' I ~ lifting hole optional
*Weld colurnn flanges NN | ] r— g P
first, remove channets, =l .
thern weld column web, o PR
T | et |
——e—=
w =S || 2-cex10.5 for we cotumn
w4 AN 2-C7»12.25 for W10 column
=< - d; 2-C9x15 for W12 column & over
*Full pen>——7— | Shim as required
.l'u_'.l
CASE Vill E

wab splice, complata-foint-panatration flange and wab walds
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Table 14-3 (continued)
Typical Column Splices

Case IX:
Butt-plated column splices between columns with
depth d,;, nominally 2 in. less than depth d,.

Butt plate: Select a butt plate thickness of 1 Y4-in. for W& over W10 columns and 2 in. for all other
combinations. Select butt plate width and length not less than wy and o assuming the lower is the
larger column shafl.

Weld: Select weld to upper column based on the thicker of 75, and . Select weld t©o lower column

based on the thicker of s and 1,. The edge preparation required by the groove weld is usually
performed on the column shafts. However, special cases such as when the buit plate must
be field welded to the lower column require special consideration.

Erection: clip angles, such as those shown in the sketch below, help to locate and stabilize the upper
column during the erection phase.

Table 14-3 (continued)
Typical Column Splices

Case IX:
Butt-plated column splices between columns with
depth d, nominally 2 in. less than depth d,.

a, Wy
«
l d ] | Erection b
c® | tv || lgs | i
€% || ol = L
A [e o] | - JSLE
} SR 7 E :
(45 |
(gl | |
I
d;’ i Wi.
CASEIX
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Table 14-3 (continued)
Typical Column Splices
Cases X, Xl, Xl

Special column splices.

Case X: Directly welded sphee Welds mav be either partial=joint= or complete-joint-
between tubular and'or box-shaped penetration. The strength of partial-joint-penetration welds
columns, is @ function of the column wall thickness and appropriate

euidelings for minimum land width and effective weld size
must be observed, This type of splice usually requires
lifting and alignment devices. For lifting devices see
Fizure 14-11 For ahgnment devices see Figure 14-11.
Case X1: Butt-plated splices between | The butt-plate thickness is selected based on the AISC
tubular and’or box-shaped columns, Specitication. Welds may be either partial- or complete-
penetration-groove welds, or, 1 adequate space is
provided, fillet welds may be used. Weld strength is
based on the thickness of connected material. See
comments under Case X above reparding hifting and
alignment devices,

Ca=ze XII: See comments under Case X1 above,
Butt-plated column splices between

We-shape columns and tubular or
box-shaped columns.
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Table 14-3 (continued)
Typical Column Splices
Cases X, XI, XII
Special column splices.
T T, ty
§
I:' i e
iy .
t S(E) | | 1 ! S(E)
i {E) L. (E)
Iy = i
CASEX
S(E) =
{E)
I e B 7 ) =]
: S(E)
SE | (E)
o o : E
b g &
< % -
E |y N
L& |1y
5(E)
(E) S(E) '
CASE XT
CASEA] (E] CASE X1
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Beam splice
Beam splice connection d.esign will be provid.ecl by the connec-

tion d.esign engineer.

Fill Plate

Top Flange Splice Plates

Equa’ "
e * Lo
T Bl o1 Il T Plan
i H - Ll
:I { -[
i
fitl L i)
. Cioper rocuaned
1t anly  phafes on bof
LR ER K et sides of beam wah —
. il BT rd
= P = —— ra
ny &
et y
—
e, - B .--.
(el ™ s
Fig. 10-16, Plate-type shear splices, Fig. 10-17. Anple-tvpe shear splice.
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23. Exrection aids

Erection aids are supposed to use for field weld and erection
purposes. Erection bolts are A307 or A325N, confirm with the cus-
tomer.

Bent pla’te:

\/provide a slotted hole at each end of deck closure for field
weld

purposes.

v Provide 12" clear all-around at column conditions.

RN g
IN PLATE OR ANGLE 7
JNOTE #2
— O o™
o4
o
=
4
PER DESIGN
z
NOTE «2
FIELD WELDED
- CONDITION
NOTE #4
|
= . e
/—7——<PER DESIGN

SHOP WELDED
CONDITION
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HSS column/beam to HSS beam:

Angle support
v Provide the o.ngle for HSS beam support.

v Angle size based on the beam confirm size, confirm with the
customer.

\/Through bolt or threaded rods, threaded studs based on the

beam dep’ch, confirm with the customer.
v If the threaded stud will use, provided an OVS hole in angle.

v' Add erector note in e-plans Remove erection aids, after field
weld the beam to column, if required.’

\J\ (PER DESIGN)™
I |

BOLTFOR ofL
FIELD FIT UP L

3 SIDES

\l\ ) &-3"17'1__< NO WELD AT

HEEL
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Plate support (Dog or Rabbit ear)
v If using the plate, provide one or two bolts based on the beam
size and confirm with the customer.
v' Add erector note in e-plans Remove erection aids, after field
weld the beam to column, if required.’

N

571»
il
1O

1/4" PLATES

o & - — - — . — . — - —

(PER DESIGN)

o o — . — - — — —
P o o — . — - — - — - — ]
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24. OSHA standards: -

1. Columns and base plates
v' All column base pla’ces must be designed and fabricated with

a minimum of four anchor rods.

e >300 lbs weigh’c is considered as columns.
e <300 lbs weigh’c is considered as posts.

\u\ \*]\ Gusset B'S
1

Sl | I

Q. = ol < See Notes

A5 & = /_,,q/'\,.

Min. 4—Anc.Bolts§ L Check clearance
71,|._ 7:,|L for onc.bolts typ.
¢
H+n+ﬂ |
Base Plate Plan View Base Plate Plan View
NOTES: (With qussets)

All columns shall be anchored with o minimum of (4) onchor rods as sized by the design
engineer. Each column assembly shall be designed to resist a 300 pound eccentric load
located 18" from the column face in any direction ot the top of the column.

SEE M4% FOR TABLES

gz 2 32
g | e | e
o d oW o o
Wl g Wiy Lt Ly
=8e =S E8p
L D=5 W - DG W =S
=< S8E T3 = T 8|S &
Q. <|dov &=L <|dov & = =17
7 w=D VISE w5 Y W< D
= o2 =25 £ S22 = == =
3 ER= 31=3 E22 3 5=
s &l ' la—T 8== g T & ! T
AT mn Pa:: TiAN A EEN
u ’ JJ~ 4L 4 4 4L
Column_on Column on Column on
Leveling Plate Leveling Nuts Shim Pack(s)

THE MOST COMMON COLUMN BASE DETAILS
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2. Safety cables

v On mul’ci-s’cory structures, perimeter safe’cy cables two lines
are required at the final interior and exterior perimeters of
floors as soon as the deck is installed.

v Perimeter columns must extend 48 in. above the finished floor

unless cons’cruc’cabili’cy does not allow to allow the installation
of perimeter so.fe’cy cables.

Fall arrest line holes
(Optional)

Guardrail /Safety Line holes
|
N
T . /
! —
/

(N A

Column _ \

Fin.Floor or
9

Top of Steel

-
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Hole for perimeter safety cable

Hole size per shop standard)
%% min.)

1

19,?1—9

Fn.Floor
(—

Tabs on face of column for
perimeter sofety cable if

slab extends beyond the

outside face of exterior

perimeter column.

(See DETAIL "A" on sketch M6%.)

Column »)/

Cable must be tight enough to
not allow more than 3" of
deflection when 200 Ibs is applied
ot top but no less than 39"
above finished floor.

Hole for perimeter sofety cable ; Gage Line
Hole size per shop standard)
%® min.)
7§ Tabs on face of column for
- - perimeter sofety cable if
| slab extends beyond the
- outside face of exterior
perimeter column.
50 o (See DETAIL "B" on sketch M6%.)
| ERECTOR NOTE:
& Cable must be tight enough to
' not allow more thon 3" of

deflection when 200 Ibs is applied
ot top but no less than 39"
above finished floor.
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|
| | Building Perimeter/?/ |
2

vilding Perimeter

\ Perimeter

I / Columns \ I
/Z/E Typ.+ /LM Hex
. Nut
L -
(o) o
_I _I
| . © I
O —e— L § S
bo3 (o))
< |
L — |
k=
L

DEIe" " e " DEIe" IIBII

Optional method for
connection of safety line.
+ Care must be taken to keep nuts or
Bs from being bent or broken off during shipping
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Temporary angle post */«x
Holes for spaced adequately
safety cable to meet OSHA requirement

t Holes on
\F ] GA. line

Top of
Finish Floor
1"-9 X 1'-9

L

Screed Angle Or
Framing Members

Section X—X

NOTE:

If beam or other framing member available at location, use it.
* Cut angle member flush with floor

& discard when no longer necessary
#* Other means of achieving fall propection

olso acceptable.

Corner Detqil At Large Openings

(Fromed with angles or bent B)
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3.Typical safety line holes on beam/Column

. B
SAVE YOUR LIFE | %’/

WE HAVE PROVIDED HOLES IN COLUMN FLG. & WEBS.

FOR SAFETY UNES & FALL ARREST Hoy

ATTACH YOURSELF

\
\

SAVE YOUR LIFE

WE HAVE PROVIDED HOLES IN BEAM FLG.
FOR FALL ARREST HOOK UP.

ATTACH YOURSELF

TYPICAL SAFETY TIES HOLES ON BEAM
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4. Welded column splice

N

Each column assembly shall be designed to resist a 300 pounds eccentric load
located 18" from the column face in any direction ot the top of the column.

| %, Opt #1
- l Temporary erection splice
E plate not shown for clarity.
3 f (Bolted or welded)
b
Q.
=3 I
As red'd
K ' By design
<
_§ L+
3
S
§ / Wide Flange Col.
B-Uda Typ. !
\I\
4 "EAR" plates required

(2 each flanges).

NOTES:
Web splice plates might be sufficient at partial penetration welds

where there is no root opening required. Always check with E.O.R. or
design engineer for requirements

sales@sksap.com 199




SKSAP DETAILING TEAM SKSAP

N

Each column assembly shall be designed to resist ¢ 300 pounds eccentric load
located 18" from the column face in any Hection at the top of the column.

I |
| |
| | |
| | |
c | |
g | |
S | |
5 I |
2 | |
[=%
= 5 | | .
s N 1 As red'd
X )
- ol i i By design
€ | |
> | |
c | | |
2 ' ' Tube Steel Column
e | |
| | |
B-Uda Typ. : \r :
L 1

"EAR" plates required
on 4 sides.

[~

1h 1%,

Upper column

Lower column

|
|
|
| RAT HOLES
|
|
1

NOTE:

1) Full Penetration field weld splice with temporary connection angles also used as
back—up bar. Angle must extend past root opening 1/4"+ for backup in order to make
a clean weld, without the faying surfaces of the angle becoming part of the weld
thus failing U.T. inspection.
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5. connections

v’ Solid-web members beams) must relate to a minimum of two
bolts or their equivalent before the crane load line is released.

2 bolts min.
vert., row

/
\
W 8-10-12

C 6 thru 12

2 bolts min.
horiz. row

Clip angle
connection

Cope out if knife
connection used

Cope out if knife
connection used

W 4-5-6
C 3-4-5-6
Optional
location of 2 bolts min.
seat angle connections
End plate 7/ a4
connection
Tack Acces hole
on one TS wall
Seat angle wide enough to

(preferred) or

top angle

2 bolts min.

! permit hand/
conneclions

wrench entry
(optional)

Bolt Or Nuts Tacked Inside Of TS
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6. So.fe’cy connections

v All Double connections at column webs or beams webs that
frame over columns must be designed to have at least one in-
stalled bolt remain in place to support the first beam while
the second beam is being erected.

v Alternatively, the Fabricator may supply a beam seat, stag-
gered clip angles, top ﬂange clip angf or equ1v<11en’c device
with a means of positive aHachmen’c to support the first
beam while the second is being erected.

Std. Gouge
Column \

' Hi (F/S)
(N/S) " —
Lo (F/S)\ | /%Lo (N/S) J\
= iI Z // ey
<1/ __,; T
é \i\\__.l /{ 47 & d
R — \I\ : >-|
| : \\
: ™\ Bolts & member
~ size os.req‘d
Wide flange per designer )

beam

El ! * ! !’
(Near side flange not
shown for clarity)

STAGGERED CONNECTION
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—vm‘mﬁ

un._‘-..é?—

SEATED ANGLE

CONNECTION

\
Column
J\ | / Bolts & member
| size as req'd
Wide flange ' per designer
beam ’
I =gl
I I
,\; i b E %
I I
gl |
: || :
s s
— | il | —
| I
|
I
o § Wide flange
% S . beam
€5 ~—
3
. Slots in seat Std. Col.

=
<o

—

e
N—

Shop bolted (wrench
Safety seat angle

\Std. Col. Goge

to allow rotation  Gage

moy be shop welded  Flevation View Section View
provided erection X

of lower member (Near side flange not

is not restricted. shown for clarity)
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2nd framing member

W Column

Shop welded, or bolted
angle to top flange of
beam on one end only.
(design to allow end
rotation)

DOUBLE ANGLE
CONNECTION

NOTES:

1) When two structural members on opposite sides of a column web share common
connection holes, at least one bolt with a wrench tight nut shall remain connected
to the second member, unless a shop ottached, or field bolted seat, or similar

connection device is present to secure the first member to prevent the column
from being displaced.

2) One way to rectify this problem, is to install an ongle to the top flange of one
beam, and provide (2) extra bolts to hold this member in place until the second
member is erected.
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Erection shop bolted or welded clip ot

double sided connections
(Designed to allow end rotation)

[‘:,

/

Bolt as req'd

,\__>

Check
cleagrance

\ Connection angles & number of bolts

as req'd per contract design.

kmde flange beams

I
j BEAM TO COLUMN WEB

CONNECTION
Wide flange Column\/ [ H i,

B B B B
PP EPIF

Y ¥ Y ¥ ¥

@A
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\ Connection & number of
bolts as req d by
contract design.

Coluan\ ' J—
1
| !/ I
I |
| I
| |
I
| | i
A
e i ; E %
A
|
Paint stripe or | \,\
otherwise note side —
of plate and web
which mate, and Section View
advise so on erection
drawing.
Elevation View

(Near side flange not
shown for clarity)

BEAM TO COLUMN WEB CONNECTION
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Column
Wide flange

Bolts & member size
/os req d per designer

Wide flange Wide flange
beam beam

(If single shear plates are not used)

Bolts & member size
/os req d per designer

- ——
Wide flange T Wide flange
beam | beam
TYPICAL BEAM
CONNECTIONS \\

(If single shear plates are not used)
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Column
Wide flange

Bolts & member size as
/req d by contract design

| i

| :

: l
Wide flange Wide flange
beam beam

(If single shear plates are not used)

Bolts & member size as
| / req d by contract design

1C | e

= ——

Wide flange I | Wide flange
beam beam

TYPICAL BEAM
CONNECTIONS i\

(If single shear plates are not used)
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I
I Std. Gauge
Column J\ Clipped outstanding leg \
i to clear other side bolt

size as req'd

Wide flange H per designer
beam fi

fl'/ Section View
DOUBLE ANGLE
CONNECTION

f| — A w
] [V
N I
. | L/
— M =
) LQ'.!O | B i/
) o o /T kA %‘
o — sl
offFo
Pany Part )
\vvy : \ury {}‘E 3{}
Pany ! Pany $
< < ,\‘E | B;\
— { <= N N
I \\ :
\\
| /\\
/ Bolts & member
‘l/-‘/
"

sales@sksap.com 209




SKSAP DETAILING TEAM SKSAP
Staggered holes Min. cleoronce _ 4 0f bolts
Sofety connection per by designer
Number of bolts Bolt min. (2)

By designer

1926-756(0)(1
1926-756(c)(1

BEAM OVER COLUMN

(NO SﬂFFENERS}
[1926-756(c)(1)

2 Bolts — STD Ga.
[1926-756(a)(1)]

|— 2 Bolts
[1926-757(a)(1)]
I Y

({
J\ ‘
OPT#1

hY

Joist seat-f
depth

Check
Clearance

{

5 OPTH2
: )

i o

(AT BEAM OPPOSITE TIE JOIST)
1926-756(c)(1
1926-757(a)(1

FEGeexs
/—L— [1926-757(a)(1)(i)(ii)(iii))

(1926-756(0)(1)]

el o e

OPT#2

BEAM OVER COLUMN

(WITH SﬂFFENERS
[1926-756(c

2 Bolts

Lateral
7 stability clip
[1926-756(a)(1)]

" 2 Bolts
[1926-756(a)(1)]

DESIGNED SEAT
[1926-756(c)(2)]
Acts As Load Bearing & Saofety

JIE BEAMS OVER JOIST GIRDERS SEAT
(AT COLUMNS)

1926-756(c)(1
1926-757(0)(1
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Bolts & member

\Std. Gauge

'|:/J size as req'd
N/S fT per designer
bolts i
! 3 | /l —icN A" v
: \ 15 / : - i'— - T
= | QLN | == P
| ) Pany
: | \v7g \vvy
: 1 : L F/S N PN
i : \J’- bolts ST | ST
. 5 : o0
! 1
: : Fan\ Fany
: l L/ 4/
NI Ny -— | N
Al
+7{£ >Clippedt.end plate
Wide flange H ~gd CONNection .
beam f: l Sectio
| END PLATE
CONNECTION
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B-Udq Y— 'T

TN

Bolts as req'd
By design \

/LWide Flange Column

Stiffener plates os sized

per contract drawings or designer.
(Erector may request thicker stiffener
to suit beam mill overrun).

Wide Flange Beom

Back up bar, 1/4
minimun thickness
recommended.

Connection plate as
sized by contract dwg \I\
or designer

!

BEAM TO COLUMN WEB MOMENT CONNECTION
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One angle of the two sided angle connection is shop bolted near side ond far side
on the beam web of the carrying member, and the other angle is shop attached to
the framing beam end in a structurolly acceptable manner.

4

Carrying Beam ——

R |
\=\ ;Optionol single angle connection; j
sAltemotive 1;

One leg of the angle is extended
and (23 bolts are added to secure
the angle.

4

-
L
0
L

Framing Framing
Beam DOUBLE ANGLE Beam
BEAM TO BEAM
CONNECTION

Beam End View Beam End View
Extend Angle Leg (Alternative 2) Shop welded Angle (Alternative 3)
NOTES:

1) When two structural members on opposite sides of a beam web share common
connection holes, ot least one bolt with o wrench tight nut shall remain connected
to the second member, unless a shop attached, or field bolted seat, or similar
connection device is present to secure the first member to prevent it from being
displaced.

2) A few simple examples of resolving this problem are shown. Using the connection angles
for erection aids is the best scenario. Time spent bolting or welding in the shop is double
time saved in bolting and unbolting temporary connections in the field.
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Rotation
Stability
Angle

Clip On Top
Of Beam

Holes in Column With Optional

Horizontal Short .
Slot in Clip

At Roof

Stability Stability
Clip Far Clip Near
Side

Seat Plate
Need Not
Connect
To Flanges

i Suggested ;

Note: Seated Connections are simple and economical to fabricate
ond the saofest for the erector !
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7. Brace connections

v Bracing members must relate to a minimum of one bolt or its
equivalent before the crane load line is released.

v Holes for erection bolts are required at welded tube bracing.
Provide a 1/8 inch oversized for erection clearance over the
gusset and resize the welds accordingly.

ional -
Stiffeners if required by designer. ggltézn; /g:e:;fse in
qussets &/or /HSS
Wide flange beam l
‘\i —
WP '
\T
| N

Optional angle
connection

Minimum one
bolt at each end

of bracing Tube steel

as req'd

B/S tp. Gusset Plate

(shop welded to beam)

Note: Provide slots 's larger thon gusset thickness
in tube steel for ease of erection.

Stiffeners if required by designer.
Wide flange beom |

WP—\i/
' =
/\—— Optional angle

connection
a with 2 holes.
Temporary

erection bolts with
oversize holes,

Gusset Plate
(shop welded to beam)

Suggested second bolt for eose
of connecting to gusset
with connecting tool.

HSS*(brcce —

as req'd by
designer typ.
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Column

Gusset B

' As req'd
/] ; by designer

Temporary Erection
Bolt with oversize hole

Optional hole

‘4Flot Bar ‘“—url —

Flat Bar
Bracing

‘ A
1"
“ Gusset B
Flat Bar SEEQN "A" VIEw
Tensionning
) Gusset P Erection Bolt
Shop Attached Clip
216
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8. Spandrel detail

Headed studs or other
anchorage should not
create tripping hozard.
Leave top of beam
clear of obstructions
[1926.754(c)(1)()]
See sketck M2

After alignment

Allow for minimun

deck bearing

P

Allow for

adustment

Offset stud
if required

Tab plates should
clear end connection
to allow bolting

(see sketch S2b:)

Kicker braces should
be bolted at each end
with min. of one bolt
[1926.756(2)(b)]

AV

‘\A

Slots in bent plate & tab plates
for adjustment due to

sweep in beam & for adjustment.

Clearance Clearance
\ needed needed
) 4,._}_
(
\
Minimun deck Minimun overlap
bearing needed

Bent plates should be
sent shop bolted or field
bolted to allow adjustments

~7Avoid Field Welding Only
Slots should be

provided for vertical
adjustment of lintel L
due to beam camber/deflection.

/ Final field welding
should be done from
inside of building

so that welders always
have safe footing

& dont have to hang
\out to weld.
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9. Wind-Column & Lateral S’cabili’cy of spandrel frarning

~ | | v
5l g o B
e = o = o &
© 0‘652!' JOIST t!&séz 3
Main Column
Top chord Top chord
Bracing W‘X\l// ‘\\CIBrocing /\/
JOIST T T JOIST
OR W B 4 OR W
/\/ Wind Wnd Top chod Wind
Main Column Column Colum Brocing 2 Column
© 0 ©
o o o
3 S S
8
3 & Deck
,§3 3 (Diaphragm)
gls © | | /.
g : T —_
L -~ RN S
Q ::::h: ------------ \ I B .
= T ridging
Wind Load H \ ~~~~~~~~ \ Horiz. or Diag.
- A
h]on/?n ;I:ls Bolts as Req'd \ |
Holes in Col. By Horiz. Load Top Chord Bracing
D-std Column Gouge (To Transfer Horiz. Load
Single Or Standard to Deck Diaphragm)
Double Angle SECTION A-A
Connection
At Double (Usually Seen in w'or.ehouse/lndustriol
Angle Connection Type Buildings)
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218




SKSAP DETAILING TEAM SKSAP

10. Joist to Wind column

IS

k (Diaph
7 o Bolts Deck (Diaphragm)
/ N\ /N
AN (
Both End
Kicker Angle Back
L \/\To Frist Panel Point
Loads \
(
\
INDUCED
ROTATION |
IN BEAM | Wind Column
BOTTOM FLANGE |
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11. Erection problems with HSS brace

6,.To 12

min.

Problem No:1

Rubbing Can Couse
Damage To Crane Wire Rope %

Ball Or Crone Line
Con Interfere With
Structural Elements

Maoke Brace Tube Slot
As Long & As Wide As
Possible To Still Accomodate
The Field Weld Requirement.

Problem No:3

Difficult To "Push"
Brace In Place

The Offset Forces Many
Moves From Rigger

To Swing Brace

Slots Over Gusset

Specially With Lorge Size Braces
See S14% For Suggested Solution
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12. Tube bracing to gusset pla’ce erection detail

Increase size of
fillet for gap.

POTENTIAL SOLUTION TO PROBLEM SHOWN ON
S14% IS TO SLOT GUSSET INSTEAD OF HSS

Check Design Of Weld That Might
VRequire Longer Lengths Due To

Thin Walls.

Gusset Easier To Cut Than HSS With CNC Equipment
HSS Slot No Longer A Problem Due To Heat Shrinkage

Little Cost Added To Fabricators.
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13. Self—Suppor’c connections

SELF_SUPPORT CONNECTIONS
(Bear On Instead Of Hang From)

l
/r\\_T/
i |
L i
' i
e
i i
|
o
! |
! |
/"\\J/
Allows quicker release
and safer erection
AVOID DO _ (N/s flange not shown DO
(Hang) 2B°0f on) for clorify? Bear on)
Opt #1) Opt #2)

sales@sksap.com 222




SKSAP DETAILING TEAM SKSAP

(Bear on instead of hang from)

DO (ALTERNATIVE)

BEARON/{%

b o s s P . .

DO (ALTERNATVE)  /
Beam (BEAR ON)

AVOID
(HANG)

Beam

AN 3
- @

{
1\

‘; /| - L -

AVOID DO
(HANG) (Shop bolt or Shop weld support tee)
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14. Joist connections
v Unless panelized, all joists are 40 ft long and longer, and their

bearing members must have holes to allow for initial connec-
tions by bol’cing.

v' The establishment of bridging terminus points for joists is
mandated according to OSHA and manufacturer guidelines.

v A vertical stabilizer pla’ce to receive the joist bottom chord
must be provided in columns. Minimum sizes are given, and
the s’tabiﬁzer pla’ce must have a hole for the attachment of
guying or plumbing cables.

£ Support 2-Bolts Min. [1926-757- g 3(1;2 .
1926 757-(a)(1)(iii
(Column or Bepm Over/Column) 1926 257 {’ggz)(l (]")]
1926-757-(b)(1)(2)

E | \\
, Vertical Stabilizer
P 6x6 Min. [1926- 757-§<1)E1)Ei)]J
1926-757-(a)(1)(ii)
| . 1926-757-(0a)(2)(i)

[
\

3" Min. [1926-757-(a)(1)(i)]

6® Minimun Hole For Guy Or Plumbing Cables

[1926-757-(a)(1)(i)]

£ Support 2-Bolts Min. 1926—757—%0%2832 )
Col B For Cleor Span of 40ft & above |1926-757-(0a)(8)(ii
(Column of Beam) 1926-757-(b)(1)(2)
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rl\ " For K [1926-757(b)(1)]
s 1 "\ Series

IN\. " For LH & DLH [1926-757(b)(2)]

|72 "\ Series

When Welded
2-1,6 Bolts For K Series 1926-757(b)(1)
2-%9 Bolts For LH & DLH Series [1926-757(b)(2)
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15. Joist slip at Hip & Valley Using knife plate seats

Stop Plate 0
F AX-“Y op Plate On

Down Side

[ Shoe Depth

Joist Seat
Depth

e

Provide
Stop Plate
On Down
Side

Of Seat

y 4 Joist Knife

Stop Plate A 3 Seat
On Down Side | 2
Of Shoe i | < Section Y=Y

True Plan View
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16. HSS lintel beam w/shop attached angle

clip angle with

w
vertical slot shop =3P
welded to HSS 1=
field bolted to column S| -

1 (Rotation restraint only) ]

/\Hss lintel beam
/\Shims as
required ==

Seat angle set /\/'

| KEEP low to allow field
adjustment shim

as required

(Can be shop welded £ Column

to column).

Deck Issues

Problem On Curved Structures With Pitched
Roofs That Do Not Allow 3 Span Continuous
Deck Sheets But Only Single Spans.

AN /
N N /

AN

< 71
a4
=
/
/

—

//

™~
——

N

JI

Deck Sow
Cut To Fit

A Curvature
4 Of Structure

N

Watch For Sheets Sliding Down Hill !

Con Warrant EOR Or Deck MFGR To
Redesign Their Deck Gouges

Also, Deck Bundles Should Be Landed
Down Near Supports Especially

If All Joists Welding & All Bridging
Installation Is Not Completed.
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17. Seismic Load Resisting systems

Notes For Seismic Lood Resisting Syst

It is of utmost importance that detailers ond erectors watch for general notes or details
thot refer to the new AISC 2006 Seismic Code or FEMA 350-353 or AWS D1.8 Seismic
Supplement or similar language on plans or in specifications.

Detailers should ASK competent persons whot is required ot these connections BEFORE
they "Bid" the job, as this has an impact on time spent to produce shop drawings &
erection plans, namely sizing moment welds access (rat holes) specifically & identifying
what welds have to be seismic code compliant and where backing bars & weld tabs will
have to be removed.

Seismic_Updalt
The AISC Seismic Maonual published in 2006 is o great help to detailers, fabricators and
erectors faced with constructing seismic resistant structural steel buildings. This manual
for the most part eliminotes the need to reference many other documents such as FEMA
350-353. Of particular interest to the detailer are the requirements for Shop and Erection
Drawing listed in the specification sections 5.2 and 5.3.

Shop drawings shall include the following, as designated in the contract documents:

1. Designation of the members and connections thot are part of the seismic load
resisting system (SLRS).

Connection material specifications.
Locations of demand critical shop welds.

Locations and dimensions of protected zones.

o & e

Gusset plates drawn to scale when they are detailed to accommodate inelastic
rotation.

6. Welding requirements as specified in Appendix W.

Erection drawings shall include the following, as designated by the contract documents:

1. Designation of the members and connections that are part of the seismic load
resisting system (SLRS).

2. Field connection material specifications and sizes.
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3. Locations of demand critical field welds.

4, Locations and dimensions of protected zones.

5. Location of pretensioned bolts.

6. Field welding requirements as specified in Appendix W.

Appendix W — Welding Provisions lists the welding information required on the Shop
and Erection Drawings:

Shop drawings shall include the following, as designated in the contract documents:
1. Access hole dimensions, required shape, surface profile and finish requirements.
2. Locations where backing bars ore to be removed.
3. Locations where weld tabs are to be removed.
4. NDT to be performed by the fabricator.
5. Locations where fillet welds are required to reinforce groove welds.

Erection drawings shall include the following, os designated in the contract documents:
1. Locations where backing bars are to be removed.

2. Locations where supplemental fillets aore required when backing is permitted
to remain.

3. Locations where weld tabs are to be removed.

4, Joints or groups of joint in which a specific assembly order, welding sequence,
welding technique or other special precautions are required.

5. NDT to be performed by the erector.

All the above information is required to oppeor on the design drowings ond
specifications.
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—1©
tof

d
cle

min.

=
O1x = T ©
L} =

O) ACCESS HOLE REQUIREMENTS

—_—

. Bevel as required by AWS D1.1 for selected groove weld procedure.
Lorger of tysor 2 inch (plus ' tye, or minus 4 ty¢).

% tprto tpr, %" minimun (* 1y inch).

%" minimum radius (plus not limited, or minus 0).

3 tpf (F Y inch).

I T

See FEMA-353, Recommended Specifications and Quality Assurance Guide lines for Steel
Moment—Frame Construction for Seismic Applications, for fabrication details including
cutting methods and smoothness requirements.

7. Locations of access holes and the required shape shall be standord AWS D1.1/D1.1M
geometry, standord olternative geometry, or o special geometry designated in the
contract documents.
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_)\,__

| 4 ; v L
\ Weld root backgouged \ F

illet weld placed here

y

should not

| 4
\ Weld bead \

Fillet we
be placed

Filler metal with o specified Charpy V-Notch (CVN) toughness of 20 ft-Ibs (27 J) ot
40°F (4°C) shall be used in the following joints:

1. Complete- joint—penetration groove welded T and corner joints with steel backing
left in place, subject to tension normal to the effective area, unless the joints are
designed using the nominal strenght and resistance factor or safety factor as
applicable for a PJP weld.

2. Complete-joint—penetration groove welded splices subject to tension normal to the
effective area in heavy sections as defined in A3.1c and A3.1d.
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ROLLING GRAIN

‘

J

T¢\
X/

/

AL
\
r

V /
Nor I\

===t

XL

1. Plates shall be fabricated with rolling
direction parallel to the beam.
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18. Erector Friendly Column

splice devices +

lifting hole V

TYP.

Has bolted joist seats A

6x6 stabilizer B sho
welded with 8 he
] . for quy cables

Has
z with
Zle ks
2|8 %
els T
BIE T '
A I
- 5 o
g =
2| Has extended sheor tabs .
2| to ollow easy connecting T
= bolting & torquing |
ot moment connections. 4 -
1>
52 o
5|22 — Lj_(
% é % Has supports where column's\/ [+-
=%
g g ¢ goes thru decks -
% g~ | 1
&|% - 1
TlE T
~” ® ; 1
§ -— -~ L~
1
Has o direction mark S\
painted on its flange to orient X
properly over anchors.
.

Is set on adequate leveling —1/
device over sound foundation

sales@sksap.com

Has fall arrest systems
tie line holes (optional)

Has perimeter protections
holes for wire guardrails.

Has sofety double
connection
or safety seots.

Base B welded to resist
3004 "@ 18" off outside face
of column ot top in any direction.

Has 4 anchor rods
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19. Column/Beam to checklist

COLUMN CHECKLIST:
1) Single shoft when possible (Lengths under 40' preferred)

2) If spliced, 4'—0" above finish floor to accommodate perimeter safety cable. (Also better
position to weld or bolt)

3) Bolted splices preferred. (Verify method with erector/fabricator)
4) Prepare upper column for field welding if splice requires welding.

5) All tiered columns shall have lifting device or hole (2"¢ min.) for hoisting into place.
(See sketch S6 for other suggested details)

Upper column holes
for bolted or welded
connection.—\

\

/— Lifting hole

- B sized by engineer of

/ record or qualified
person, bolted or welded
to lower shoft.

| L Tl

BEAM TO COLUMN CHECKLIST:

1) Al double connections at column webs or beam webs over columns must have
staggered clip or beam seat for erection.(SEE DETAIL)

2) Utilize permanent bolts ot beam webs for moment connections, when possible

3) Minimum (2) bolts req'd ot each end of beam for erection.
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20. Column lifting hole/lug details

N
™~

|
2"% minimun hole, J

size as required for
column size and weight. Column

D ! Ol llell

lf B Size
F'P': N \ ‘_ Determined by

qualified person.

-
o~ A

-

2" minimun hole, —

size as required for
column size and weight. \ Column
\

D ! OI NBH

Wt or Doubles Angles
ﬁ %BOIled to cop plate
Determined by

o N "‘ qualified person.

Cap plate

2"% minimun hole, —
size as required for

column size and weight. \ Note: Verify Column
// \ Weight For

Colurnn Lifting Device

Detail "C" Bending Cap. & Shear
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2l. Bolt Access problems

At small columns

Bolt access blocked

/ by flanges

e e _@xx:

r—
—

\( Wide flange

\rColumn beam
ELEVATION VIEW =

AVOID

Wide flange beam

Difficult—access to bolt is
next to impossible if
column size is too small.

= PLAN VIEW

Stiffener plate if required

/ by designer

©

—
——

Paint stripe on side
of plate to be mated

Plate size ond
number of bolts per
design dwgs

_m_
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At brace locations

_— Allow
’ enough space

for torque quns or erection wrench

Solution 3
Problem is not Clip to allow
enough space more space

for torque guns
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22. Access problem/ Hand trap

Solution:
Could be to cut out a
flange section to allow access

K' distance
—

" distance

L /L S LSS

Wall

Problem: - This very common situation creates a potentially
difficult and dangerous trap.

—Access to bolts holes is not possible for erection
wrenches and for torque guns and hands can be caught
between beams and wall if not enough space is available.
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23. Puncture/Snagging Hazards

Problem: Dangerous corners can snag

clothes or puncture skin
\\ in field or shop.

S_Ql_u_tjgn_s_;_Could be to clip qussets corner QL_ Hide the qusset corner within the

bracing depth
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45" Mitre

Girt

™~ WT or other type
of connection

I_I\[W column

I\IWT or other type
of connection

-

Wi

Girt V
e

4

Problem: This typical girt wall detail has o potential for
accidents where field or shop workers could hit girts on the

sharp edges before the corners are closed in.

Closure plate
if req'd

K distance

Girt Girt

™~ WT or other type
of connection

™~ WT or other type
of connection

“\rCqumn

WT or other type WT or other type
of connection of connection

Soluti tion_#1 Soluti tion #2

Prefered

Column

e R ———

Girt —1/' Girt 1
—_ —

Solution: Could be to run one girt past the other to offer o square end.
(see also sketch S5)
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24. Roll-Over protection

ROLL—-OVER PROTECTION

For high center of gravity shapes
and/or connection profiles

/N
Roll over safe Tripping
No tripping hazard Hazard
/7 N
/’\ /_\ == L
—=% |

Section X-X

et
S~ ﬁ

(Bear on/roll over safe)
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25. Deck supports

MIN.

Support E\g

=T

4

CMU

XK
RS

AN

N/

LN/

l/
A

K X2

A

Deck

Support A Support Angles Shop
Shelf B Welded & Extend 4"
Past Column Faces.

S ——

-Std Clearance

l—Std Clearance

AVOID: Requires field cutting . DO: Cleor deck to
deck around bracing which  Deck Clearance Required To allow full beoring
creates a soft spot Bear On Beam Flonges, on beam flange

if deck not is supported
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26. Decking supports Near cutouts Beam to Beam)

Supports should be
provided at decking
skewed cuts.
(Shop Weld)

Main supports

Groting, floor plate
— / or steel deck

Support Beyond

Section View
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Varies
{

Beam

Angle, channel
or hss stock

Alternative # 1

(Field welded)

Angle, channel
or hss stock
Deck
Joist - OPT #3 l |
>§_————‘ m-::nﬂ- .
R |
= {
Beam
| /‘-Column

(Shop welded)
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27. Out of position Bol’cing/Welding

\('Trimmer angle

Problem: Bolting or welding at this location forces connector or
welder to hang his body weight out of position.

>Trimmer angle
\—HShop weld

Solution: Could be to shop weld trimmer angle with bracket angles
and field bolt to o tab plate or stiffener where the connector
does not have to "Hang Out" to make connection always
consider the erector's access.
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28. The tools of the trade

APPENDIX 1

Here are sketches showing whot tools look like olong with dimensions to
aollow proper clearances when detailing in tight corners...

(Exact dimensions should be checked with actual monufacturer's

and/or erector technical data)

Th ion Wren
= This "Connector” tool is used to guide pieces
— 15 i‘ and align holes, hold parts in alignment while bolting.
also known as "Spud Wrench" or "Sponner"
| 14 to 18% (works best with o minimum of two holes connection)
The Bull Pins
—— Are used to "Pull pieces together by hammering
I 10 to 15+ | Its tapered shaft into misaligned holes.
—— Are used to align large connection parts
7% o 8+ together. It is hommered in and has the some
constant diameter as the holes in the connection.
The Torque Guns
T Are used to torque bolts to proper
tension. Two types are seen on jobs
+ the impact quns (compressed air driven)
& or the electric quns (used with T.C. bolts).
e 14% to 21 |For Air Impact  Note that electric guns have o fixed drive
o~ and have to be operated in line with bolts.
11 to 15 |[For Electric

The Hands
6"+

KRS

-+

w0
_-H
e

This most important "Connector's" equipment is used
for holding the tools, inserting bolts, maneuvering pieces
into place, signaling to others....

Good detailing practices should always allow

enough space to insert that tool

for "Making" the connection.

Bear in mind that in cold weather it is

gloved and needs more space.
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29. Sugges’ced Notes in erection sheets

00

SUGGESTED NOTES:

The detailer and erector should discuss the need for adding notes to the Anchor Rod
Plan and Member Placement Drowings. Such notes might be:

Erect all members with the marked end in the same relative position as shown

on the erection drowing. (see sketch A3a)

Beam connection angles have been shipped loosely secured to permit removal

for ease of erection. Replace bolts and torque in field.

Erection North (as opposed to true North) (see sketch A3a)

The dimension shown on this (Anchor Rod) plan must be strictly adhered
to in oll masonry and building construction or the steel work will not fit.
Report any error or misunderstanding at once.

Per OSHA 2001, all masonry and or concrete shall be certified by E.O.R. that

strength has been obtained to set steel on it.

Note for Anchor Rod Plans & Member Placement Diagroms.

NS

APPROVAL/REVIEW AUTHORITY
PLEASE REVIEW THESE DRAWINGS CAREFULLY.

THIS MEMBER PLACEMENT DRAWING REPRESENTS OUR INTERPRETATION OF
THE CONTRACT DOCUMENTS. HOWEVER, THE STEEL FABRICATOR AND
STRUCTURAL STEEL DETAILER ASSUME NO RESPONSIBILITY FOR THE
ACCURACY OF THE INFORMATION SHOWN ON DRAWING. THIS IS THE
RESPONSIBILITY OF THE BUYER. (AISC CODE OF STD PRATICE)

UNLESS NOTED TO THE CONTRARY ON THIS DRAWING, WHEN RETURNED
FROM APPROVAL, IT WILL BE CONSIDERED THAT ALL INFORMATION SHOWN
HEREON HAS THE AFFIRMATION OF THE APPROVAL AUTHORITY.

SUBSEQUENT CHANGES TO INFORMATION SHOWN ON THIS DRAWING AFTER
FIRST SUBMISSION WILL BE CONSIDERED AS CONTRACT CHANGES.
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30. Direction Nor’ch/Safe’cy connection/Beam marking

Erection
North

S

(For member
Placement only)

NOTE:

1. Both the anchor rod placement as well
as the erection drawing should reference
an "Erection North" which matches
column (and horizontal members, if
necessary), orientation.

2. Direction of the "Erection North" should
be discussed at the start up meeting.

B31-6)

1B2-6
\ B31-6)
1B2-6

Alternative marking system
Beam "B" on Dwg 31, Seq. 6

BEAM MARKING SYSTEM

Member is swung into place
matching marked end

SHOP_DWG.
NUMBER

BEAM IDENTIFYING
LETTER

SECOND BEAM SEQUENCE

ON DWG. 31

Erection piece mark printed on
beam top flange at left hand
only. Alternative piece mark
location could be in the web,
with proper orientation for top
and marked end. This allows
the piece mark to be viewed
after erection. Columns should
have o direction reference on a
vertical surface so it can be
viewed during aond aofter placement.

with erection mark location on plans.
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3. Swinging beams to beams Horizon’cally

Length "L"

Cleor Distanse "S"

Note: If length plus increase exceeds clear span "S", beams cannot be swung

without moving supporting beams or beating into place. This is objectionable
and in some cases impossible. Refer such conditions to Project Manager.

INCREASE "I"

o
@l o | o |00 0| 0| 00| sof ]| | |
Blo | o |—o| 0| 0| w0| 0| _o| | | | <| =
o
Bl o |00 0| 0| 0| 0| oo | | ¢ [ e |
w
2 |0 oo o] 0| of 0| 0| | | | | |50
o e s
w
U318181818181814141414383838
Y
o
ooy S ) e B N N N R O O [ i (| M
Z
= |0
- ™~ —0|,90| 90| o] _oo| | | | 0O 0O _Nf_eN
Nl
= | =R o o | = | = | = w0 A0 | | 0
o Bt 00| ol 0 €0
O | T 0|90 0| 0|t | ¢ |t |2 s 0| ] |5
4
<| oy
= | =00 o | —F| = o [ ] S Ry
2
O | ) -0|.-0|.s0| 0| | [0 5°| | |22 50t
(14
< | O _co| _oo| _co| | || 0|00 | ol ot |t
Wi
ol _
O | 0 so| 0| | | ||| 4 |50 o5t |-57¢ [
M oo _oo| | | 000 v | o)t it 0| —
0
] B N N W5 I B N P IR (R PG R el
O _co| | |0 | | 0| |0 il Ce
e NS [ IS G o PR (P O S [l il puily AN
00 |t | ¢t |0 | efo st |0 — [
v ] v | —
| 00| 0O] = —
7o) Iy 10 MR (V5o DO (il Il bl CAN CE e (] ot
=
el O NI OO~ ]|00
c
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32. Swinging beams & Girders to Web of columns - Verti-
cally

A | Length "L" A

Clear Distance "S"

N C N

S — Length™F Tncrease | r

= L+ &
g M ocge
® o x
P Y
Q.Q Q_Q)
o O o O
= = _ =

Disregard mill overrun in length of beam. The
column can be sprung or bumped over by this amt.,
except in special cases such as unusually heavy Cols
Decrease length of beam, using larger seat and
stiffener angles if required by load.

Notch flanges of beam to clear
bolt heads where necessary.

Note: See sketch A5%, for "Table Giving Increase "I" In Inches."
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33. Table g

inches
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w I"

1ving increase
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34, Swinging beams & Girders to pla’ce girders - Horizontal-

Clear Distance "S"
“N A
Width
36 Mill Overrun
e Clearance ~ -
== o
e 5
o
’;;4 £ QC)
_— S|I=
S|=
== ‘-% »
If flange is —  ||A==Z =T - =i o —— -
cut use de—l i SS=S=SSSSSEESSSSSSSSSSSSSSSSSSSSSS=sSsSSg==od =
cregsed width. ||t =}~~~ ——==F == mm s s s e |
I/ "L" [
—~ Y & ~

Clearance for Swinging = "M" -"L".
If clearance is plus beam will swing, if
minus will foul stiffeners.

Note: See sketch A6% for "Table Of Increase "I" Of Mox. Length "M"

Over Clear Dist. "S"
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35. Table of increase 'I" of Max length 'M" over clear dist. 'S’

TABLE OF INCREASE "I" OF MAX. LENGTH “M" OVER CLEAR DIST. "S"
SP%Cfing wllgth CLEAR DISTANCE "S" IN FEET

stiffener] Inches | 14 1_6 1812012224126 |28]|30]32|34]136|38]40[45]50|55]60
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6 Q2 (et e [ %% %Y s %] [%]0]0

3_0 |2 e 1 | B [ % [ %S s e e T[] % ]0]|-"5-%

12 P3% 3B [ %% ] [%]0]0[0]0[0]|-T[-"%|-Ts]-"

15 151010 1=51-T51=2l=Tel-Te|=Te|=Ts =T =T =& | & | 3| 35| —%] -5

6 I3 2% 2% 2% [ 1Ta 11 e T T [ BB k]E

A 3.6 |2 AR ERARR S R R R R
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25. Paint standards

Po.iniing a clean surface is imperative for the success of a coat-
ing system. There are many different Jceclriniques and procedures
used to prepare a surface of applicaiion.

The most accepied standards for contractors and organizations
are the NACE/SSPC joint surface preparation standards. These
standards do an excellent job of sio.nciarciizing surface prep results
and providin a iernplaie to meet job specifico.iions. That said,
these siandargs can be confusing because the numbers, given for
each level of surface preparation, either by the Society for Protec-
tive Coatings SSPC) or the National Association of Corrosion Engi-
neers NACE), don't always correlate. Higher numbers do not nec-
esso.rily mean a higher ciegree of surface prep, as one rnighi expect.
All Surface preparations follow as per customer standard and con-
tract drawinags, Project specificczhons division 5 & 9.

1. SSPC-SP1- Solvent cleaning

This method of surface preparation is meant to remove soluble
substances from steel. Before a paint or other protective coating is
applied, a solvent is used to remove all visible oil, grease, dirt,
drawing or cutting compounds, or other soluble contaminants.

Solvents may include steam, emulsifying agents, or other
cleaning compounds.

Surface free from:

@08

Grease Oils Dirt & Drawing &
Dust Cutting
Compounds

2. SSPC-SP2- Hand Tool Cleaning

Hand tool cleaning refers to surface reparation that uses non-
power handheld tools to clean a steel surFace. Hand tool cleaning is
intended to remove all loose mill scale, rust, paint, and other con-
taminants that may be detrimental to a coating o.pplico.iion.
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According to the SSPC, ‘loose” contaminants are those that
can't be removed by lif’ting o with a dull putty knife.

Surface free from:

®:0000

Grease Oils Dirt & Drawing & Mill Rust Paint
Dust Cutting Scale
Compounds

3. SSPC-SP3- Power Tool Cleaning

As in hand tool cleaning, SP3 is a method of steel surface
preparation intended to remove all loose mill scale, rust, paint, and
other contaminants that may be detrimental to a coating qpplica-
tion. As its name suggests, SP3 differs in that it used power tools to
clean the surface.

Ago.in, according to the SSPC, ‘loose” contaminants are those
that can't be removed by lifting o with a dull putty knife

Surface free from:

®:09000

Grease Oils Dirt & Drawing & Mill Rust Paint
Dust Cutting Scale
Compounds

4. SSPC.SP5/NACE 1- White Metal Blast Cleaning
This SSPC/NACE joint standard describes the cleaning of a

steel surface, previously ainted or unpainiecl, to a white metal
condition using abrasive blast media. The white metal is a term
used to describe a surface that's uniforrnly free of all foreign mat-
ter and white or gray in appearance.

According to the SSPC, a surface blasted to white metal should,

without magnification, be free of all visible “oil, grease, dust, dirt,
mill scale, rust, coating, oxides, corrosion producis, and other for-
eign matter.’
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~ White metal is uniformly free of all foreign
matter and white or gray in appearance

Surface free from:
Grease QOils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating
Compounds

5. SSPC-SP6/N ACE 3- Commercial Blast Cleaning

SP6 is another joint standard describing the cleaning of a steel
surface using abrasive blast media. It includes instructions before
cleaning, as well as for the inspection of the cleaning after it has
been conducted.

Like a white metal blast cleaning, surfaces prepared to an SP6

standard should be, without magnification, free of all visible oil,
rease, dust, dirt, mill scale, rust, coating, oxides, corrosion producis,
and other foreign matter.

Random staining from previous exposure to the above is ac-
cepiable, however, so long as it does notcomprise more than 33
percent of each area “unit’, as described by the standard. Such
staining may take the form of “ligh’c shadows, slighi streaks, or
minor discolorations caused by stains of rust, stains of mill scale, or

stains of previously applied coaiing," according to the SSPC.

—— 33%of light staining per unit may remain

Surface free from:
Grease Qils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating

Compounds
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6. SSPC-SP7/N ACE 4- Brush-Off Blast Cleaning

This standard conveys the requirements for cleaning a steel
surface, pain’ced or unpainied, with the use of abrasive blast me-
dia. It contains descrip’cions of the required end condition of a sur-
face that has undergone brush-o cleaning, as well as the necessary
methods for verifying the asset’'s end condition.

All oil, grease, dirt, and dust must be cleared from the surface

when viewed without magnification. Loose mill scale, rust, and
coatings must also be removed according to this standard, but
Jcigh’tly adherent mill scale, rust, and coatings may remain. These
are considered Jcigh’cly adherent if Jcl'iey cannot be removed by lift-
ing with a dull putty knife.

—— lightly adherent mill scale, rust and

coatings may remain
Surface free from:
Grease QOils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating

Compounds

7. SSPC-SP8 - Piclcling

Complete removal of rust and mill scale l)y acid-piclcling, du-

plex-piclc ing, or elec’crolyiic piclcling
8. SSPC-SP1I0/NACE 2- Near-White Commercial Blast Clean-

ing

This standard conveys the requirements for cleaning a steel
surface, painted or unpainied, with the use of abrasive blast me-
dia. It also includes instructions for achieving and verif ing the
standard’s required end condition. As with a commercial blast, the
prepared surface must be free, when viewed without mag-

nification, of visible oil, dust, dirt, grease, mill scale, rust, coating,
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oxides, corrosion, and other foreign matter, except for a limited
amount of accep’cable staining.

Unlike with a commercial blast, only five percent of each area

“unit’ as defined by the standard may exhibit staining. This five
percent may consist of ligh’c shadows, sligh’c streaks minor discolor-
ations that could be the result of exposure to rust, mill scale, or a
previous coating

®e———

— Only 5% of light staining per unit may remain

Surface free from:

@:090000

Grease Oils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating
Compounds

8. SSPC-SP1l- Power Tool Cleaning to Bare Metal

This standard describes the requirements for ’tqking a surface

to bare metal while ensuring a minimum surface proﬁle of 1 mil
25 micrometers). It is used in situations where abrasive blasting is

not possible or feasible. Unlike SP3, this standard requires the crea-

tion or preservation of a surface profile. Unlike SP15, this standard
does not allow for stains from mill scale, rust, or paint to remain on
the surface.

— -
7 ~
/ \\_‘

"'_— Ensures a min. surface profile of 1 mil.

Paint

Grease Qils Dirt & Drawing & Mill Rust Oxide
Dust Cutting Scale Coating
Compounds

——— .

Surface free from:
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9. SSPC-SP13/N ACE 6- Surface Preparation of Concrete

This joint standard concerns the preparation of concrete sur-
faces before the applica’cion of a bonded coating or lining systems.
Surface preparation for all types of cementitious surfaces is covered
under this standard, which should be free of surface contaminants
including laitance, loose concrete, and dust.

This standard covers requirements for thermal, mechanical,
and chemical applica’tion methods. Minimum concrete surface

s’crengih, surface proﬁle, and moisture content should be expressly
stated in the project’s specification document when necessary.

Surface free from:

@:090000

Grease Qils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating
Compounds

10. SSPC-SP14/N ACE 8- Industrial Blast Cleaning

This standard conveys the requirements for cleaning a steel
surface, painted or unpainied, with the use of abrasive blast me-
dia. It also includes instructions for achieving and verifying the
standard'’s required end condition. As with a commercial blast and
a near-white commercial blast, the prepared surface must be free,

when viewed without magnification, of wvisible oil, dust, dirt,
grease, mill scale, rust, coating, oxides, corrosion, and other foreign
matter, except for a limited amount of accep’cable staining.

SP14 differs from a commercial blast and a near-white com-
mercial blast in the acceptable area forresidue and surface stains to
remain. This standard allows for ’cighily adhering mill scale, rust,
and coatings, as well as surface stains, to remain on ten percent of
each "unit’ area, as described by thestandard. Surface stains may
consist of lighi shadows, sligh’c streaks minor discolorations that
could be the result of exposure to rust, mill scale, or a previous coat-

1ng.
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10% of light staining per unit may remain

Surface free from:
\
4
Grease Oils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating
Compounds

11. SSPC-SP15- Commercial Grade Power Tool Cleaning
Like SP1l, this standard describes the requirements for Jcc:.lcing‘ a
surface to bare metal, while ensuringa minimum surface proﬁle of

1 mil 25 micrometers). Unlike SP1l, SP15 allows for random staining

to persist on the substrate.

+— Ensures a min. surface profile of 1mil.

Allows for random staining to persist

Surface free from:
\
v
Grease Qils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating
Compounds
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12. SSPC-SP16- Brush-Off Blast Cleaning of Non-Ferrous Met-

als
This standard governs surface preparation for non-ferrous
metals before the applica’cion of a protective coating. It is used

when adding a surface proﬁle to stainless steel, galvanized steel,
copper, and other metals that are not carbon steel. It requires a

minimum surface profile of 75 mil 19 micrometers) and for the sur-

face to be free of loose coating and other contaminants, as verified
by a visual inspection.

Surface free from:
Grease Qils Dirt & Drawing & Mill Rust Paint Oxide
Dust Cutting Scale Coating
Compounds

Mask requirements in assembly drawings
The below-mentioned points need to be added in assembly draw-
ings If the member is pain’ted or galvanized.

v Add note 'NO PAINT AT TOP OF FLANGE" if shear
studs/bent pla’ces/]ois’t bearing isfield welded on the top of
beam ﬂange.

v' Add note 1" NO PAINT AT ALL AROUND" at CJP weld
preparation locations for the moment connection

v' Add note 'NO PAINT’ where structural members are field
welded like HSS beam to HSS column connections, bearing

connection, Kicker brace field weld locations, Protected Zone
area.

v Add note "3 inches NO PAINT NS/FS FOR SC BOLTS" if the

connection bolts are slip critical.
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26. Protected Zone area

Discontinuities specified in Section 21 resul’cing from fabrica-
tion and erection procedures and other attachments are prohibiied
around a member or a connection element designated as a protect-

ed zone by these Provisions or ANSI/AISC 358.

A protected zone designated by these Provisions or ANSI/AISC
358 shall cornply with the following requirements:

v Within the pro’cec’ced zone, holes, tack welds, erection aids, air-
arc gouging, and unspecified thermal cutting from fabrication
or erection operations shall be repaired as required by the en-
gineer of record.

v’ Steel headed stud anchors shall not be placed on beam flanges
within the protected zone.

v’ Arc spot welds as required to attach decking are permiHed.

v Decking attachments that penetrate the beam ﬂange shall not
be placed on beam ﬂanges within the protected zone, exce(p’c

powder-aciuaied fasteners up to 018 in. diameter is permittea.

v  Welded, bolted, or screwed attachments or power-aciua’ced
fasteners for perimeter edge angles, exterior facades, partitions,
ductwork, piping, or other construction shall not be placed
within the proiec’ced zone.
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Demand Critical Welds

Demand critical wekd designation is based on the inelastic strain demand and the consequence of failure of the
weld. Demand critical welds are specified by AISC 341-16 for each respective SFRS type. Additional demand
critical welds may also be specified by the Engineer of Record.

Demand Critical welds will be identified on the erection drawings with the designation "DC" provided in the tail of
the weld symbol

A3.4, Ad4.2
NA
6.2, 6.3.1
ALL

Clauses 6.2.1, 6.2.2, 6.2.3 and 6.3.1 of AWS D1.8 (Structural Welding Code - Seismic Supplement) will apply to
all demand critical welds.

Protected Zones

Protected zones are locations on the SFRS members (generally in the vicinity of the structural connections)
where limitations apply to erection and attachments,

The protected zones will be clearly identified and dimensioned on the erection drawings.

Within the protected zone, holes, tack welds, erection aids, ai=arc gouging, and unspecified thermal cutting
from erection operations shall be repaired as required by the Engineer of Record.

Steel headed stud anchors shall not be placed on beam flanges within the protected zone. ~§ © "E" 'é w
<= - .0
Arc spot welds as required to secure decking shal be permitted. 2%e & 58'? &
(=] %]
(7]

Decking attachments that penetrate the beam flange shall not be placed on beam flanges within the protected
zone, except power-actuated fasteners up to 0.18 inch diameter are permitted.

Welded, bolted, or screwed attachments (or power-actuated fasteners) for perimeter edge angles, exterior
facades, partitions, duct work, piping or other construction shall not be placed within the protected zone.

Exception: Other attachments are permitted where designated or approved by the Engineer of Record.

WELDED, BOLTED, SCREWED OR
SHOT-IN ATTACHMENTS FOR
NON-STRUCTURAL ELEMENTS ARE
PROHIBITED WITHIN THE SHADED
REGIONS DEFINED IN THIS DETAIL.
ITIS A VIOLATION OF THE
CONTRACT AND THE BUILDING CODE
TO MAKE SUCH ATTACHMENTS,

£
.....l’

SAMPLE PROTECTED ZONE DETAIL
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27. Galvanization standards

1. Hot dipped galvanized
2. Electro-galvanized

HOT DIPPED ELECTRO

GALVANIZED GALVANIZED

LONG LIFE EXPECTANCY LOW LIFE EXPECTANCY
(DECADES) (MONTHS TO YEARS)

DULL FINISH SHINY FINISH

CHEAPER LIFETIME COST CHEAPER INITIAL COST

15x THICKER THAN ELECTRO THIN UNIFORM COATING

IDEAL FOR LARGE IDEAL FOR SMALL
OUTDOOR PARTS COMPONENTS

General requirements
v’ Standard shop preferences for material receiving zinc coatings

hot-dip galvanizing) shall be detailed by ASTM A385, except

as indicated otherwise in this section.

v The graphic below represents the Jcypico.l procedure that our
galvanizing vendors perform. Below you will find a list of
tank sizes that our vendors have at their disposal. Confirm
with the project management team which galvanizer is on

the project.

v No galvanizing members are to be detailed with fitting ma-
terial as bol’c-’co-ship or wire-’co-ship.

v Seal welds will only be used if required by design and con-
tract &rawings. Sea welding on some materials can cause
ben&ing and warpage

\/No’cify the Project Management team if shop assemblies ex-
ceed 32 x 4 x 5 kettle size before de’cailing.

v’ Consult the Project Management team if vent and drain holes

are required to be pluggecl. If so, take into consideration the
available plug sizes when d.e’to.iling vent anddrain holes.
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Surface Preparation

Rinsing solution

"

Pickling
Degreasing Rinsing

Galvanization tank limitations

Spokane Galvanizing - Ace Galvanizing - Seattle Galvanizing - Galvanizers Company - Valmont Coatings
Kettle (LxWxD) Kettle (LxWxD) Kettle (LxWxD) Kettle (LxWxD) Kettle (LxWxD)
32'x5'x9 44'-x4' x5 45'x6'x 9 43' x5'-6" x6-4" 44’ x5-3"x 8-9"

Galvanization Vent & Drain Hole procedures.
This is different from fabricators. Follow as per fabricator

standard. Below mentioned details as per ASTM385.17.
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1. Each vent hole shall be as close to the weld as possible with
the edge of the hole less than 12" from the edge of the weld
bead, must be 25% of the inside diameter of the pipe but not
less than 12" in diameter. The two holes at each end and each

intersection shall be 180° apart and in the proper location as
shown.

2. Vent holes in end sections or similar sections shall be at least
12" in diameter.
3 & 4. Any device used for erection in the field that prevents

full openings on ends of horizontal rails and vertical legs shall
be attached after galvanizing.

|IF VENTING HOLES ARE REQUIRED TO
BE PLUGGED PER PROJECT
MANAGEMENT TEAM, LOCATE HOLES IN
TIGHTLY SPACED MULTI-LINE RAILING

J 7" |AT50R 7 O'CLOCK TO ALLOW PLUG
I % |INSERTION. OTHERWISE, LOCATE 6
O'CLOCK OR AS DIRECTED BY TEAM.
SEE DETAIL G-24, : i CLOCKO CTE
FOR ADDITIGNAL :
INFORMATION, ‘\ e A
34

IF YENTING HOLES ARE REQUIRED TO
BE PLUGGED PER PROJECT
MANAGEMENT TEAM, LOCATE HOLES IN =
DRAINAGE AND TIGHTLY SPACED MULTI-LINE RAILING . “
INSPECTION HOLES. SEE AT 5 0OR 7 O'CLOCK TO ALLOW PLUG i\
DETAIL G-2B FOR INSERTION. OTHERWISE, LOCATE & ", n
ADDITIONAL INFORMATION. O'CLOCK OR AS DIRECTED BY TEAM. ri
|
b |
1 ]
I I ~ L
II Tl b
[
[
[
I
|
I
| L L[ L
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Alternate Table G-1A: Venting/ Drainage hole Sizes for Round Hollow Structural sections

Round HSS Diameter 2 H?les " H.Oles
Hole Diameter Hole Diameter
See Figure 3 (sim) for Example See Figure 4 (sim) for Example
2" (50 mm) 1/2" (13 mm) 3/8" (10 mm)
3" (75 mm) 3/4" (19 mm) 1/2" (13 mm)
4” (100 mm) 1” (25 mm) 3/4" (18 mm)
5.563" (141 mm) 1-3/8" (35 mm) 7/8" (22 mm)
6.625" (168 mm) 1-1/2” (40 mm) 1-1/4” (30 mm)
8.625" (219 mm) 1-3/4” (54 mm) 1-5/16" (35 mm)
10.75" (273 mm) 2-1/2" (65 mm) 1-3/4” (45 mm)
12.75" (324 mm) 3" (75 mm) 2-1/4” (55 mm)
14" (350 mm) 3-3/8" (90 mm) 2-3/8" (65 mm)
16" (400 mm) 3-7/8" (100 mm) 3” (75 mm)
18" (350 mm) 4-1/8" (105 mm) 2-1/2" (65 mm)
20" (400 mm) 4-3/8” (111 mm) 3” (75 mm)
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Alternate Table G-1A: Venting/ Drainage hole Sizes for Square Hollow Structural sections or Box

Sections
bt I'Ioli :;)al:\seter Hol: :i(::eter
See Figure 3 for Example See Figure 4 for Example

2x2” (50 x 50 mm) 1/2" (13 mm) 3/8" (10 mm)
3x3"(75x75 mm) 3/4" (19 mm) 1/2" (13 mm)

4 x 4" (100 x 100 mm) 1” (25 mm) 3/4" (18 mm)
5x5"(125x 125 mm) 1-3/8" (35 mm) 7/8" (22 mm)

6 x 6" (150 x 150 mm) 1-1/2" (40 mm) 1-1/4" (30 mm)

8 x 8" (200 x 200 mm) 2" (S0 mm) 1-3/8" (35 mm)

10 x 10" (250 x 250 mm) 2-1/2" (65 mm) 1-3/4" (45 mm)

12 x 12" (300 x 300 mm) 3" (75 mm) 2-1/4" (55 mm)

14 x 14" (350 x 350 mm) 3-1/2" (90 mm) 2-1/2" (65 mm)

16 x 16" (400 x 400 mm) 4” (100 mm) 3" (75 mm)
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Alternate Table G-2A: Venting/Drainage Hole Sizes for rectangular Hollow Structural Sections

Recttmguion HSS Stze Hokz! :)';::esmeter Hol: :::re:eter
See Figure 5_for Example See Figure 6 For Example |

3 x 2" (75 x 50 mm) 5/8” (16 mm) 1/2" (11 mm)

4 x 2" (100 x 50 mm) 3/4" (20 mm) 5/8" (14 mm)

5x 3" (125 x 75 mm) 1-1/4" (30 mm) 3/4" (18 mm)

6 x 2" (150 x 50 mm) 1-1/4" (30 mm) 7/8" (20 mm)

6 x 4” (150 x 100 mm) 1-3/8" (35 mm) 1" (25 mm)

8 x 4" (200 x 100 mm) 1-5/8" (40 mm) 1-1/8" (30 mm)

10 x 6” (250 x 150 mm) 2-1/4" (55 mm) 1-1/2” (40 mm)

12 x 8” (300 x 200 mm) 2-1/2" (65 mm) 1-3/4" (45 mm)

14 x 10" (350 x 250 mm) 3-1/8" (80 mm) 2-1/8" (55 mm)

16 x 8" (400 x 200 mm) 3-1/8" (80 mm) 2-3/8" (60 mm)

16 x 12" (400 x 300 mm) 3-1/2" (90 mm) 2-1/2" (65 mm)
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_—9 CORNER HOLE

@ CENTER HOLE— EiC\ C
ek 0

RATIO = LENGTH / DEPTH OF SECTION

GALVANIZING DRAIN / VENT HOLE LAYOUT

OO
3 NS ® e
s O~ dlllo U g

4 HOLE
O
.

2 HOLE

ROUND 1.0-1.67 RATIO __ 1.75- 2.3 RATIO >2.3 RATIO
2 HOLE CONFIGURATION PREFERRED
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28. Stairs and Rails

ject.

Stair Nomenclature

/ Partition wall, typical /— Support beam Post \ Hanger

There are a variety of stair types that may be used on a pro-

The geometry, layou’c, and finishes are based on the project needs
and available space. Several common stairs types are discussed
herein, including s’craigh’c stairs, circular stairs, curved stairs, alter-

nating tread devices, and ships ladders.
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Flatform baam
% Wall stnTgelr Guard
E l E £ ,/_ assembly
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i Face stringer = =
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=0
_/ £ k LI | | g span ‘E_
Level 2 i Face stringer || = 5
-] 9 E 2
/ e [ |l = o
= e o
= | 0]
17! Wall stringer | Platform beam
Fust—/ Hanger—/
Landing width
/— Partition wall, typical E/ Past
Leveal 1 j
/ concrete slab
— o Face stringer \
st ]l ‘ |
§=
g ||
i NN
o] | |f | Wall stringer
:_ =3 'L{
.\L Post
Fip. 2-11. Momenclarure—plan views.
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Guard infill, typical

Guard post

Guard top rail

Handrail bracket

Handrail

Treads

Risers

¢ Laveal 1

Support angle

,/— Slab on grade

- Stringer kink

Intermediate
landing

Lavel 1.5 ¢

Stair flight Landing width
Stair flight Landing width
Main floor Handrail bracket
landing \ Wall mounted
handrail Support beam
¢ Lewvel 2 (beyond)
Support —/ Hanger
beam Connection T ,/_ (beyond)

Slab on grade
¢ Level 1 /_

Connection

Guard assembly
Toe plate

Lavel 1.5 ¢

Fost —\\

\ Platform beam
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T to 16T
10T at 1% = g.2"
SW __ Stair width 11R at ~6.54" = 6'-0" N o
GAP 3 8
l » —
o gr
f" =
o |||/ g g
2 / = U
E u':'r uggj H
= Stair width
5
i =] 1]
L L =| W
] T /
\ = /
N r=|
., 5]
, I -
Gap = o
L] ] "w m w
10T at 11" = 9-2
SW _ Stairwidth | | 11Rat~654"=6-0" || Stair width
)
ViIeT Plan \ Extansion
10T at 11" = 927 i wT
‘ Motes
SWo = Stringer width
ﬁ — = Deck span
z o c % Treads == T = Tread length
% % E g| J1Tmin. R = Riser height
n L
] Guard 114" clear
T Handrail _"l -
% <4" T 41"
o Typ. ~ maximum
- projection ¥
. each side
L]
S =
ED i
Il .. o
e L]
w3y | i J -
© i
@ Nosing line | e l = | Min stair width | |
9_: . | 2 with reducticn
- o, for projections
Gap Stair widih Stair width
sW _ minimum__| | 10T at 11" = 92" SW
- LA Gap
VT ) -
Elevation Section
Fig. 3-1. Egress sratrway based on IBC requirements,
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o 1T fo 1%T o Notes:
ST?IIj width 10T at 11 f o -2. ) S - Erlringer width
SW minimum 11K at =6.54" = &'-00 g ‘ﬁ\ = Deck span
0 T = Tread length
R = Hiser height
| i )1#’ T T 5 T
=
ey 11 | 5
c J,f" RN 2 8
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= Stair width = )
C [ B e . i =
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Minimum clear opening length {2 landings), Lopey

Stair width
SWo Stairwidth_ , , 10T at 11" = 9-2" (example) g (above) n
Endgap _ T }@T{abave}* |% .q,g]}%
w =
]
l | S |
- N !
4 | =
= =
/ [ O A o o
" / EEE 3 =0
2= | @l = .
o o . L0 o
EE _ Stair width |1 =
53 _ - —— =
ES BEEER mERERE
E = | Sl in
= < [ I I el = /
2 ' L . 2y
" (I e
- Lo ] L1 __+
i)
End gap 5l &8
A w
ir wi 10T at 11" = g*.2" | i 1
SW___ || Stairwidth | 4 a (example) Extension or %T
Minimum clear opening length, L MNotes:
- pomng SngT. Zaren - SW = Stringer width
— = Deck span
Flan T = Traad length
R = Riser height
Face of B Minimum clear opening width, Woes, - _~ Face of
finishad wall [~ | //_ Handrail e finished wall
C Y
Guard
e =l
f e =
Edge gap Edge gap
sW__ Stair width Stair width . SwW
SW SW

Section

\ Center gap

Fip. 3-3. Dererminaiion of stairway opening dimensions.
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S’cringer member

Table 4-1. Stringer Member Overview

Stringer Type

Advantages

Disadvantages

Channel (C or MC)

* Variety of sizes, weights and depths that are
widely available

* Flange can be used to support guard posts

¢ End connections can use typical bolted
simple shear connections

* Wider than plate and some HSS members

widely available
* Flange can be used to support guardrail
posts

Plate * Readily available * Lower flexural strength than other options
¢ Narrower than other alternatives compared to member weight
¢ End connections can use typical bolted ¢ Lower member strength for lateral loading
simple shear connections
Rectangular HSS * Variety of sizes, weights, and depths that are | ¢ Additional fabrication required at joints and

connections
* More difficult end connections than other
options

options

¢ Typically heavier weight per foot than other

Stringer

Grating tread with
checkered plate nosing
bolted to stringer, typical

Fig. 4-6. Sreinger with bolted graving ireads.

Carrler angle, typlcal

Fig, 4-5. Stringer with welded meral pan for treads and risers,

Formed pan with
concrete fll, typlcal

Stringer

Lateral bracing

Table 5-1. Comparison of Bracing Types

Type

Advantages

Disadvantages

Tension-only bracing

* Smaller member sizes
* Can be concealed in walls
¢ Can fit under landings

* Will require more members and more
connections

Tension-compression
bracing

* Fewer members

* Fewer connections

* Can be concealed in walls
¢ Can fit under landings

* Members may be heavier and larger
¢ Splices at member intersections are needed

Moment frames

* Members do not cross path of travel (if
required)

¢ Can be concealed in walls

* Beam member can also act as landing
support member

* More lateral drift than other options
* Connections typically more complex and
more expensive
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S’cairway connections

Channel pieca

Stair tread &
riser, typical

Stringer

Single plate

Fig. 6.0, Srair stringer with single-plate connection.

Stair tread and
riser, typical

Fig. 6-2. Xpair siringer with single-angle conneciion.

Stringer

Channel pisce

Stair read &

F——
Siringer —

— Fit-up gap
riser, typical Y Siab
. . T
ek e
A
— —. ]
T
xd
4 i

Single plate using —/

extended configuration and
slotted holes for adjustment

|
T |
WF beam

Fig. 6-3. Srair steinger with single-plafe
cemtection using extended configurarion.

i [ Slab

— W beam

\

Partition wall —\

|_—— Plate
uf‘

Channel beam
B

.
=T |
____|.L=_—_
!

Fig. -4, Zrair beam with hanger fo Supporr Beam.

|_—— Hanger

LT
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— — — — — —

Stiffener plate
— R
typ.
Support beam Stringer Support beam
Fipg, 65, Stair stringer with throuwgh-beam moment connection, Fig. 60, Srair sivinger conlinious over suppart beam.
—— W all
Slab
Slab edge angle —\ J-
/Eeam
=
_'/;r = Single-angla 6" typical averhang
Cap plate brace +1” adjustment = ?_
at stair openings® WF beam
Post _/ ‘u"&'_ “Coordinate final opening dimensions
Gusset plate with Architect & SER during detailing.
Fig. 6-7. Stair landing single-angle brace conneciion, Fig. 6-8. Slab edge detail at stair opening.
Deformed bar anchor
aligned with post
Guard post —___ | g P Guard post
J— Slab J’ Slab
! = PR :"4 -
i a S R, T
*_4 i, _"_b‘_ :." " oan A, s
Aty ) at "'l.l
Slab edge plate —//
Slab edge angle
e
WF beam WF beam
Fip, 6-9 Guard e side of slalr edge, Fig. 6-00. Gecrd to fop of support beam.
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Angle strut

Slair tread &
riser, typical

Erection aid

Stringer

CJP
\"“— WF beam

:i/ Erection aid

- Channel stringer or
Top View HS3 stringer (similar)

Angle sfrut

Fig. 6-11. Stair flight with erection aid. Fig. 6-12. Kinked channel siringer or H8S stringer.

MS/FS
return
NS/FS Checkered
g plate
CJP W
'_ 141.
| it
<«
) = Beam
Stiffener plates Embed plate Erection bolts
Wide-flange stringer Built-up tes
Fig. 0-13. Kinked wide-fTange stringer. Fig. 6-14. Stair beam to embed-plate connection.

Grout as required
Slab

Masonry wall with
beam pocket

Stiffener as reguired

Beam
Embed plate

Masonry /

bond beam

Fig. 6-15. Stair beam connection to masonry wall pocket,
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Fully grouted
masonry wall

A -
\ ’.-::_‘-'.F Ty

Stud wall —--1._‘__\ [t

Beam

Stringer

Treads & risers,
typical

Single angle
connection with post

installed anchor Slab on

Single angle with
post-installed anchors

Fig. 6-16. Stair beam single-angle
connection using posi-installed anchors,

Thickened |

slab

Fig, 6-17 Stringer base ar thickened slah,

Tread/Rlser, Typ.

Threaded rod set
In adheslve epoxy

Base plate with
overslze hole

Tread/Rlser, Typ.

Stringer
Threaded rod
attached to beam
A Base plate with
N oversize hole
S 5
N - L Slab on deck
2 A g ==
| » ] 1
W beam —
e

Expansion joint
—_—

Stringer

]
o4
A -: » a - ‘d=> Washer plate with

Fig. 6-18. Seismic displacement detail using sliding connecrion ar concrete slab on grade.

Fig. 6-19. Seismic displacement detail using sliding connection at concrere slab on deck.

Stringer

Base plate with
overslze hole

llLIhraadﬁd rod
standard hole
Base Detall

Stringer

|

=

Base plate with
overslze holle

[
Washer plate with Threaded rod

standard hole
Base Detall

Expansion joint
cover plate

/— Fixed landing
|

Fig. 6-20, Seismic displacement detail using expansion joing,
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Fig. 7-1. IRC-sivie guard, elevation view,

Handrail (where required) —\

SKSAP
Guard and Handrail design
. ; Top rall
Handrail (where required) —\ [
[ _— )
rﬂ [I Post, typical
& /
=T
| =
m 8
5 23 N
al £8 S Infil, typical
o =
= =Ry
hl &
—y
- ]
I
| 1 \ b )
/ L Loww rail i
Finished floor Gpemng < 4" l'-EI'
W
L]
Post spacing =
| | ]
&

/— Top rail
1

36" Top of guard

/— Post, typical

/— Toe plate

N\ Intermediate rail

Finished floor —/

Post spacing

Fig. 7-3. Q8HA-siyle guard, elevaiion view,
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Handrail

/ Guard

Top of guard - 42"

Top of handrail
34" to 38"

[ Finished floor
|

Support

Fig. 7-2. IBC-srvle srafrway guard, section vigw,

2% min

o

cartain situations

|
| ‘ Handrail required in

1=7" max

J3-6" Top of guard
-

Toe plate

30" min to 38" max

[ Finished floor
|

Support

Fig. 7-4. OSHA-sivie stairway guard, section view.

Guard post
_\ Tread

HSS stringer

Fig. 7-5. Guard post mounted to side of HSS member,

Guard post

Channel stringer —/

Tread

Fig. 7-6. Guard post mounted to top of channel.
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Commercial S’tairway
Rise and run per step

1.
2

3.
4

Maximum rise Leigh’c) per step is 7 inches.
Minimum rise heigh’c) per step is 4 inches.
Minimum run depth) per step is 1l inches.

A nosing is required. on stairways with solid risers, except
where the tread d.ep’th is less than 1l inches. The nosing shall
be between 3/4 inch and 1 V4 inch.

. Avoid variations in tread dep’ch and riser height. 3/8 inch is

the maximum variation allowed between the highes’t and
lowest risers, and/or between the shallowest and deepes’c
treads in a stair run.

Stairwav run and landinqs

1.

A

Mo.?ximum rise of a ;’tairway between floors or landings is 12

feet.

. A floor or landing is required at the top and bottom of each

stairway.
Minimum size of any landing is 44 inches by 44 inches.
The minimum width of a landing is 44 inches or the width of

the stairway it serves, whichever is wider.

. The minimum leng’th of a landing is 44 inches or the width of

the stairway it serves, whichever is wider. The maximum
leng’th required. for stairways with s’craigh’t runs is 48 inches
regardless of the width.

Clear height and width

1.

Min{mum clear headroom above a stairway is 80 inches. The
measurement is taken vertically from the front edge of the
tread nosing) to the ceiling or other projection.

The minimum clear width at stairways, measured above the
handrails, is 44 inches, or the width determined by the provi-
sions of Section 10051 based on occupant load. Clear width is
required. at any point between the top of the handrail and
the required minimum headroom 80°). NOTE: Required
width is measured differen’tly for accessible means of egress
stairways see ¢) below).

. The minimum clear width, measured between handrails, for

accessible means of eiress stairways, is 48 inches, unless the

building is equipped t roughou’t with a sprinkler system.
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4. The maximum distance a handrail or other projection) can
roject into the required stairway width, measured at or be-
row the handrail heigh’c, is 4 1o inches.

5. The minimum clear stairway width, measured at and below
handrails is 35 inches or the width determined by the provi-
sions of Section 10051 based on occupant load, minus 9 inches.
NOTE: Required width is measure d.ifferen’cly for accessible
means of egress stairways see c) above).

6. The maximum distance from any point on a required. egress
stairway to a handrail is 30 inches.

Guardrails

l. The minimum guard heighi on the open sides of stairs is 42
inches.

2. The minimum guo.rci heighi on the open sides of the interior
and exterior stair landings where the walking surface is more
than 30 inches above the adjacent floor or grade is 42 inches.
At exterior stair landings, the measurement is taken from a
point 36 inches horizoniqlly from the ecige of the lanciing
walking surface to the grade.

3. Guards are not requirec? at stairs or landings that are 30 inch-
es or less above adjacent walkingsurfo.ces or gro.cies.

4. Guards on the open sides of interior stairways shall have no
openings that aﬁow the passage of a 4-inch sphere. From a
heigh’c of 36 inches to 42 inches there shall be no openings
that allow the passage of a 4 3/8-inch sphere.

5. Triangular openings at stair tread/riser and the bottom of the
guliirci shall have no openings that allow the passage of a 6
sphere.

6. CIieo.r space at open risers shall not allow the passage of a 4

sphere.

Handrails
1. Handrails are required on both sides of each ﬂighi or continu-

ous run of a stairway.

2. Handrails are required. where there is more than 1 change in
elevation and the landing length is not greater than the
width, along a walkway. In other words, handrails are re-
quireci where there are 2 or more risers.

3. The minimum heigh’c of handrails is 34 inches.

4. The maximum heigh’c of handrails is 38 inches.
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5. The measurement is taken veriically from the face nosing) of
the tread to the top of the handrail.

6. Handrails are requireci to be continuous on each ﬂighi or run
of a stairway. Handrails are required to extend at least 12
inches horizonially from a point irecily above the top riser.
Handrails shall continue slo ing past the nosing of the Eoiiom
tread to a point the ciepih of the bottom tread. NOTE: Acces-
sible stair handrails are required to then extend 12 inches hor-
izonially at the bottom tread.

7. Handrails are required to return to the wall, floor, or guard at
the top and bottom of the stairway.

8. Benciing's or fiHings used to provicie for continuous transitions
are permiHed to exceed the maximum heighi.

9. Handrails are not requireci at lo.nciings.

Handrail types and profiles
L. Type I handrails are permitted:
a. Circular shapecip with an outside diameter of 1 Y4 inches
minimum to 2 inches maximum.
b. Other shapes with a perimeter dimension of 4 inches mini-
mum to 6 Y4 inches maximum, with a cross-section of 2 4
inches maximum.

c. All edges shall have a minimum radius of 0.01 1/100) inch-

es.
2. Type II handrails are permiHed:
a. Shapes with a perimeter dimension greater than 6 VY4 inches
that have a gro.spo.ble finger recess area on both sides of the
profile.

Walk line and winder treads

1. The walk line refers to a curved line that is 12 inches from the
narrowest part of the winding tread that follows the turn.
2. Winder treads are required to be:
a)Minimum 10 inches tread depth at the walk line.
b)Minimum 6 inches tread Sepih at any point in the
stairway clear width.
c) Consisienily shaped winder treads at the walk line are
permiHed within the same stair run as reciangular
treads.
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d)The winder tread dep’chs and the rec’cqngular tread
dep’chs do not have to be within 3/8 inch of each other.

e) Avoid variations in winder tread dep’th at the walkline.
3/8 inch is the maximum variation allowed between the
shallowest and deepes’c winder treads along the walkline.

f) All risers, at both winder steps and rec’cqngular steps in

the same stair run shall have no heigh’c variations great-

er than 3/8 inch.

Fire protection
1. Provide one-hour fire-resistive construction on walls and ceil-
ing under the interior of the stairway
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Flg. 10<3  Flg. 10-3
- . Section &  Section B
Partition wall, typical
/ P /— Support beam ' I
= : HSS post —\ Angle hanger
[aji] -
Y — — o ™
1 T
| | | Wall stringer | | Beam
i D | | Deck =
E|, span - %
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g © RE S
a = =
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- Beam
HSS post - 3-B"
clear
Concrete wall |
137" clear openling
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/ Parillon wal, typlcal [ HSS post
Thickened concrata slab D
T
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-
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E = | | :T
73 ] ] ®
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j J o Welstnger | ] A \ 1
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Fig. I0-1, Commercial stairway plans: (al imtermediare landing plan; (b} first floor plan,
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Concrete filled

Guard assembly

Handrail

SI_EII
clear

/|

/— Partition wall

Intermediate
N /_ landing
]

]

landing

5-10" -

T

handrail

pans
B
o
Risers
F-10w"
- l_ n - - EII
13-7%"
13T I
QI_EH EII
Main floor
Wall mounted

Support beam
(heyaond)

g'-3"

/— Slab on grade

Hanger (beyond)

Intermediate
landing

/— Partition wall

U

Fig, 10-2, Conmercial stairway sections for Figure 10-1,
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Support beam

Partiticn wall /— Concrete wall
\ 3.8" 38"

clear clear

|
|
-
H35 post :E- L~ HSS post

Flight header beam /]

/ Slab on grade

—

Support beam

Partiticn wall

8-11" clear opening

Hanger /— Concrete wall
a-10°

[ Intermediate landing

Platform rear beam

6-5"

/ Slab on grade

Fig. 10-3. Commercial stairway sections for Figure 10-1.
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=]
Top rail
Handrall —\ /_ P p
= F
“ I | I | L 1 =
Fl
l —_— — ——
P -
05t =
L] ':-_l:' E . ]
o -
B ™~
" Inlll
" L Slab
|
- Low rall
44" clc post spading \TL
| Beam
Fig. 10-7. Guard layout and leading diagram.
C12 beam S Post
Post
Ifill . Fost
\H H /_ el
Tread
o e |4
C12 beam
\— C12 beam
Fig., M-8, Guard post to channel flange diagram.
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Industrial stairway

Guard assembly

b —— ]
Ls——3&]
—
Checkered plate treads —
p— : (‘g@i
p— q,."? -
p— 1“"’5 :.
L ——a '\\'Eu -
p— d‘gﬂg\} z
p— ]
L ——21J
(7 <
L ——21J
— Slab on grade
—\\“\,__f
- 14-8"

Thickened concrete slab

5 Support beam —-\\
~ 4 HSS stringer
— [ |
]
25 ||
| I N
| |
f I |
—— HSS stringer
&

Fig, 10-9. fnduserial stairway section and plan.

1.'0. ]

Ln

-
-2
Y%

? \ Checkered plate

Fig. 10-10. Checkered plate geometry.
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Accessible stairway requirements

CBC Chapter 1IB contains specific requirements for stairwavys
in commerciaf buildings and the public use areas of multi-fami Yy
buildings. Some requirements may override the basic require-
ments of Chapier 10. Specific requirements are listed below.

1. The characteristics of stair treads and risers are:

a. Risers 4" min / 7" max
b. Treads 11" min
c. All treads and risers uniform

2. Open risers are not permiHed.

3. The maximum permiHed opening in stair risers is 1o" between
the bottom of the riser and the tread, for exterior stairways.

4. Risers for interior stairways are not permiHea to be constructed
of gratings, however, exterior stairways are permiHed to have
risers constructed of gratings provided the maximum opening is
"

5.1:48 2.083%) is the maximum slope for treads.

6. The marking requirements for interior and exterior stair treads

are:

a. Interior:
1) Stripe at top approach and bottom tread
b. Exterior
1) Stripe at the top approach and on all treads
c. S’tripes to be:
1) 2°- 4" wide
2) Contrasting
3) Placed not more than 1" from the nosing
4) Parallel to the nosing
5) Across the full tread width
6) Slip resistant
7) Can be painted
8) Grooves are not permitted
7. The requirements for trea nosings are:
a. Leading edge of tread radius = /2" max
b. If nosing projects, the underside shall be curved or beveled
c. Nosing maximum projection =1 Ya"
d. Maximum riser slope = 30 aegrees
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radius %2
max 30° max -
13 N— p
l
e
(a) (b)
radius of tread edge angled riser
(typical for all profiles)
1% max 1% max
38 38
# T
(c) G
curved nosing beveled nosing
Figure 504.5

Stair Nosings

8. In an existing building, nosing's rojecting 11/2", which was con-
structed in conformance with cod)e at the time, are not required
to be altered to 1 4"

9. Stairs and lqndings are required to be constructed to prevent the
accumulation of water.

10. All stairways are not required to have floor identification signs.
However, stairways required to have signs by Chapier 10 Sec-
tion 1022.9 are required to provide signs.

1. The characteristics of floor identification signs in stairways,
when required by Chapier 10 Section 10229, are:

a. Comply with sign requirements for:
1) Tactile characters 11B-703.2)
2) Have Braille 11B-703.3)
3) Meet Visual Character size 11B-703.5
4) Be reviewed and inspected 11B-703.1)
b. B(ilplaced adjacent to the door latch side at each landing, in
a
enclosed stairways
c. At the exit discKarge level, a raised 5-poinied star shall be
plo.ced on the left of the floor level character.
d. Size of the star the same heighi/ouiside diameter as the

characters.
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12. Handrails are required on both sides of stairways and ramps,
except:
a. At assembly aisle ramps, where a handrail is provided on
one side or within the aisle width
b. At curb ramps
13. At door landings when the ramp run is less than 6" in rising or
less than 72" in leng’ch. Handrails are required to be continuous
within the full leng’th of each run of stairways and ramps.
14. Handrails are not required at landings.
15. Inside handrails on switchback or do leg stairs and ramps are
required to be continuous between ﬂig ts or runs.
16. The required heigh’t for handrails is as follows:
a. 34" to 38" above:
1) The walk or wo.llcwo.y surface
2) Ver’cically above the ramp surface
3) Vertically at the tread nosing on stairways
b. Measured to ’tKe top of the handrail.
17. The minimum required clearance between the handrail grip-
ping surface and adjacent surfaces is 1 12"

1% min

| =
38 ‘=
% E R
i | o
Figure 505.5 Figure 505.6
Handrail Clearance Horizontal Projections Below Gripping Surface

-38

8
> 3 v
W @ v ™M
<8 » 8
' (") [ o]
v* :
~—
(a) (b) ()
stairs ramps walking surfaces

Figure 505.4
Handrail Height
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18. If a handrail is located in a recess the required clearances are:
a. Recess not more than 3" dee
b. Shall be at least 18" clear above the top of the handrail
19. The characteristics of the handrail ripping surface are:
a. Continuous along the full lengﬁn
b. Have no obstructions on the top or sides
c. No more than 20% obstructions on the bottom
d. If provided, horizontal projects shall be at least 1-/2” below
the bottom of the rail
20. If the handrail perimeter exceeds 4°, the distance between a
horizontal projection and the bottom of the rail can be reduced
by 1/8" for each 1/2" of additional perimeter distance.
2l. The dimension range permiHed for a circular handrail is be-
tweenl /4" to 2
22. The dimension ranges for a non-circular handrail are:
1) Perimeter not less than 4’
2) Perimeter not more than 6 ¥4
3) Cross-section not more than 2 ¥4
23. The dimension ranges permiHed for handrails are:
a.11/4" - min circular
b. 2" - max circular
c. 21/4" - max non-circular
d. 4" - min perimeter
e.61/4" - max perimeter

~ 4-6% perimeter

100180

“/. - -~ \ ) “
( 2% max \
| \5’/ |
\ "/

-
-~
-~ -

-~ y
-~ -
— p—

(D)

Figure 505.7.2
Handrail Non-Circular Cross Section
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24. Handrail gripping surfaces shall be:
a. Smooth
b. No sho.rp or abrasive elements
c. Edges shall be rounded
d. Handrails shall not rotate in their fiHings

25. In genero.l, handrail extensions are required to extend beyond
and in the same direction as the stair ﬂighis and ramps.

26. At the inside turn of switchback or dogleg stairs or ramps,
handrail extensions are not required toextend beyond and in
the same direction as the stair ﬂigh’cs and ramps.

27. In alterations, where the extension of the handrail would create
a hazard, the handrail extension is permiHed to be turned 90
degrees from the ramp run

28. At the top of a stair ﬂigh’c or run, the handrail is required to
extend horizonially 12" past the first riser nosing. The handrail
shall make the transition to horizontal at the nosing.

12 min

—

Figure 505.10.2
Top Handrail Extension at Stairs

29. The handrail is required to be returned to the wall, guard, or
landing surface. OR it shall be continuous to the handrail of
the adjacent stair flight.

30. At the bottom of a stair ﬂighi or run, the handrail is required
to extend at the slope of the stair run, for a horizontal distance
equal to the tread width, then transition to the horizontal for an

additional 12"
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Note: X = tread depth

Figure 505.10.3
Bottom Handrail Extension at Stairs

31. The options for handrails at the bottom of a ﬂigh’c of stairs
when there is a land.ing continuing to another ﬂigh’c of stairs
are:

a. At the end of the sloped ortion, extend 12" or more

b. Extend continuously and connect to the handrail at the top
of the next stair fli 1’1’:

c. If either of the above, the horizontal heigh’c shall be the
same as the heigh’t above the stair tread nosing.

d. Extend 12", then terminate at the wall, guard, or floor sur-

fo.ce.
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29. Ladders

The following rules apply to all ladders:

Maintain ladders free of oil, grease, and other
slipping hazards.

Do not load ladders beyond their maximum intended load nor
beyond their manufacturer's rated capacity.

Use ladders only fOI iheir designed purpose.

Use ladders only on stable and level surfaces unless secured to
prevent accidental movement.

Do not use ladders on sli pery surfaces unless secured or pro-
vided with slip-resis’co.ni fPei to prevent accidental movement.
Do not use slip-resis’cani feet as a substitute for exercising care
when placing, lo.shing, or holding a ladder upon slippery sur-

fClCGS.

Secure ladders plo.ced in areas such as passageways, door-
ways, or driveways, or where ihey can be displaced by work-
plo.ce activities or traffic to prevent accidental movement. Or

use a barricade to keep ira&ic or activity away from the lad-

der.

Keep areas clear around the top and bottom of ladders.
Do not move, shift, or extend ladders while in use.

Use ladders equi ped with nonconductive side rails if the
worker or the ladder could contact exposed energized electrical
equipment.

Face the ladder when moving up or down.
Use at least one hand to grasp the ladder when climbing.

Do not carry objects or loads that could cause loss of balance

and fo.lling.

In addition, the following genero.l requirements o.pply to all lad-
ders, including ladders built at the Jobsite:

Double-cleated ladders or two or more ladders must be provid-
ed when ladders are the only way to enter or exit a work ar-
ea where 25 or more emplo ees work or when a ladder serves
simultaneous two-way traffic
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Ladder rungs, cleats, and steps must be parallel level and uni-
formly spaceci when the ladder is in position for use.

Rungs, cleats, and steps of poriable and fixed ladders except as
provided below) must not be spaceci less than 10 inches 25

cm) apart, nor more than 14 inches 36 cm) apart, along the
ladder’s side rails.

Rungs, cleats, and steps of step stools must not be less than 8
inches 20 em) apart, nor more than 12 inches 31 cm) apart, be-
tween the center lines of the rungs, cleats, and steps.

Rungs, cleats, and steps at the base section of extension trestle
ladders must not be less than 8 inches 20 ecm) nor more than
18 inches 46 cm) apart, between the center lines of the rungs,
cleats, and steps. The run spacing on the extension section
must not be less than 6 inches 15 ecm) nor more than 12 inches

3l em).

Ladders must not be tied or fastened iogeiher to create longer
sections unless ihey are specifically ciesigneci for such use.

When splicing side rails, the resuliing side rail must be
equivaleni in sirengih to a one-piece side rail made of the
same material.

Two or more separate ladders used to reach an elevated work
area must be offset with a platform or lanciing between the
ladders, except when poriab e ladders are used to gain access

to fixed ladders.

Ladder components must be surfaced to prevent snagging of
clothing and injury from punctures or lacerations

Wood ladders must not be coated with an opaque covering
except for identification or warning labels, which may be
plo.ceci only on one face of a side rail.

Note: A competent person must inspect ladders for visible defects
periodically and after any incident that could affect their safe
use.

Specific Types of Ladders

d DO not use single-rail laciders.

e Use non-self-supporiing ladders at an angle where the hori-
zontal distance from the top support to the foot of the lad-
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der is a proxima’cely one-quarter of the working lengih of

the ladder.
e Use wooden ladders built at the Jobsite with spliceci side

rails at an o.ngle where the horizontal distance is one-
eighih of the working leng’ch of the ladder. In addition, the
top of a non-self-supporiing ladder must be placed. with two
rails suppor’teci equally unless it is equipped with a single

support attachment.

S’ceplaciciers
e Do not use the top or top step of a step ladder as a step.

* Do not use cross-bracing on the rear section of siepladders for
climbing unless the ladders are designed and provided with

steps for climbing on both front and rear sections.

* Metal spreader or locking devices must be provided on step-
ladders to hold the front and back sections in an open posi-
tion when ladders are being used.

Portable Ladders

e The minimum clear distance between side rails for all port-
able ladders must be 1.5 inches 29 em).
In addition, the rungs and steps of poriable metal ladders must be
corruga’ced, knurled, dimplecl, coated with skid-resistant material,
or treated to minimize slipping.

Non-self-supporiing and self-supporiing poriable ladders
must support at least four times the maximum intended load; ex-
’cra-heavy-duiy type 1A metal or plas’cic ladders must sustain
3.3times the maximum intended load. To determine whether a
self-sup orting ladder can sustain a certain load, apply the load to
the ladder in a downward wvertical direction with the ladder
placed at a horizontal angle of 75.5 clegrees. When por’cable lad-
ders are used for access to an u per landing surface, the side rails
must extend at least 3 feet 9 m) above the upper landing surface.
When such an extension is not possible, the ladder must be secured
and a grasping device such as a grab rail must be provided to as-
sist workers in mounting and dismouniing the ladder. A ladder ex-
tension must not deflect under a load that would cause the ladder

to slip off its supports.

sales@sksap.com 301




SKSAP DETAILING TEAM SKSAP

Fixed Ladders

If the total leng’ch of the climb on a fixed ladder equo.ls or
exceeds 24 feet 7.3 m), the ladder must be equipped with ladder
so.fe’cy devices; or self-re’trac’cing lifelines and rest plaiforms at in-
tervals not to exceed 150 feet 45.7 m), or a cage or well and multi-
ple ladder sections with each ladder section not to exceed 50 feet
152 m) in length. These ladder sections must be offset from adja-
cent sections and landing plo.’cforms must be provided at maxi-
mum intervals of 50 feet 15.2 m). In addition, fixed ladders must

meet the following requirement:

e Fixed ladders must be able to support at least two loads of
250 pounds 114 kg) each, concentrated between any two
consecutive attachments. Fixed ladders also must support
added an’cicipa’ted. loads caused by ice buildu , winds, rig-
ging, and impact loads resul’ting from using Tadder safe’ty

evices.

e Individual rung/s’cep ladders must extend at least 42 inches
11 m) above an access level or lo.nd.ing plo.’cform either b
the continuation of the rung spacings as horizontal gra
bars or by roviding vertical grqb bars that must have the

same latera spacing as the vertical legs of the ladder rails.

e Each step or rung of a fixed ladder must be able to support a
load of at least 250 pounds 114 kg) applied in the middle of
the step or rung.

e Minimum clear distance between the sides of individual
run /s’cep ladders and between the side rails of other fixed
ladders must be 16 inches 41 ecm).

* Rungs of individual rung/step ladders must be shaped to
prevent slipping off the end ofihe rungs.

J Rungs and steps of fixed metal ladders manufactured after
March 15, 1991, must be corruga’ced, knurled, dimpled, coat-
ed with

e skid-resistant material or treated to minimize slipping.

e Minimum perpend.iculo.r clearance between fixed ladder
rungs, cleats, and steps and any obstruction behind the lad-
der must be 7 inches 18 em), except that the clearance for an

elevator pit ladder must be 4.5 inches 11 em).
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e Minimum perpendicular clearance between the centerline of
fixed ladder rungs, cleats, and steps, and any obstruction on
the climbing side of the ladder must be 30 inches 76 em). If
obstructions are unavoidable, clearance may be reduced to
24 inches 61 em), provided a deflection device is installed to

guide workers around the obstruction.

 Step-across distance between the center of the steps or rungs
of fixed ladders and the nearest edge of a landing area
must be no less than 7 inches 18 em) and no more than 12
inches 30 em). A lo.nding plo.’cform must be provided if the

step-across distance exceeds 12 inches 30 em).

e Fixed ladders without cages or wells must have at least a 15-
inch 38 ecm) clearance width to the nearest permanent ob-
ject on each side of the centerline of the ladder.

e Fixed ladders must be provided with cages, wells, ladder
safeiy devices, or self-reiraciing lifelines where the lengih of

climb is less than 24 feet 7.3 m), but the top of the ladder is

at a distance greater than 24 feet 7.3 m) above lower levels.

e Side rails of ihrough or side-siep fixed ladders must extend
42 inches 11 m) above the top level or landing platform
served by the ladder. Po.ro.pei adders must have an access
level at the roof if the parapet is cut to permit passage
Jchrough it. If the parapet is continuous, the access level is at

the top of the parapet.

o S’ceps or rungs for ihrough-fixed-lo.dder extensions must be
omitted from the extension, and the extension of side rails

must be flared to provide between 24 inches 61 cm) and 30

inches 76 cm) clearance between side rails.

e When so.fe’cy devices are provided, the maximum clearance
distance between side rail extensions must not exceed 36
inches 91 em).

e Fixed ladders must be used at a piich no greater than 90

degrees from the horizontal, measured from the backside of

the ladder.
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Co.ges for Fixed Ladders

The requiremen’ts fOI cages fOI fixed. ladders are as EO].].OWS:

e Horizontal bands must be fastened to the side rails of rail
ladders or direc’cly to the structure, building, or equipment

for ind.ividuo.l-rung ladders.

e Vertical bars must be on the inside of the horizontal bands

and must be fastened to them.

e Cages must not extend less than 27 inches 68 cm), or more
than 30 inches 76 cm) from the centerline of the step or
rung and must not be less than 27 inches 68 cm) wide.

e Insides of cages must be clear of projections.

e Horizontal bands must be spaced at intervals not more than
4 feet 1.2 m) apart measured from centerline to centerline.

e Vertical bars must be spaced at intervals, not more than 9.5
inches 24 cm), measured from centerline to centerline.

* Bottoms of cages must be between 7 feet 21 m) and 8 feet
2.4 m) above the point of access to the bottom of the ladder.
The bottom of the cage must be flared not less than 4 inches
10 cm) between the bottom horizontal band and the next
higher band.

* Tops of cages must be a minimum of 42 inchesll m) above
the top of the pla’cform or the point of access at the top of
the ladder. There must be a way to access the plq’tform or

other point of access.

Figure 3
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Wells for Fixed Ladders

The requirements for wells for fixed ladders are as follows:
e Wells must comple’tely encircle the ladder.
* Wells must be free of projections.

e Inside faces of wells on the climbing side of the ladder must
extend between 27 inches 68 ecm) and 30 inches 76 cm)

from the centerline of the step or rung.
e Inside widths of wells must be at least 30 inches76 em).

e Bottoms of wells above the point of access to the bottom of

the ladder must be between 7feet 21 m) and 8 feet 2.4 m).

Ladder Safety Devices and Related Support Systems for Fixed Lad-
ders

The connection between the carrier or lifeline and the point of at-
tachment to the bod.y belt or harness must not exceed 9 inches 23
cm) in length. In addition, ladder safety devices and related sup-
port systems on fixed ladders must conform to the following:

e All safe’cy devices must be able to withstand, without failure,
a drop test consisting of a 500-pound weight 226 kg) drop-
ping 18 inches 4l cm).

e All safe’ty devices must permit the worker to ascend or de-
scend without con’tinually having to hold, push or pull any
part of the device, leo.ving both hands free for climbing.

o All safe’ty devices must be activated within 2 feet .61 m) after
a fall occurs and limit the descending Veloci’ty of an employee
to 7 feet/second 2.1 m/sec) or less.
Eequiremen’ts for Moun’cing Ladder Safe’ty Devices for Fixed Lad-
ers
The requirements for mounting ladder safe’ty devices for fixed
ladders are as follows:

J Moun’cings for rigid. carriers must be attached at each end of
the carrier, with intermediate mountings spaced. o.long the en-
tire leng’ch of the carrier, to provide the necessary s’treng’th to

stop workers falls.

J Moun’cings for flexible carriers must be attached at each end
of the carrier. Cable guides for flexible carriers must be in-

stalled with a spacing between 25 feet 7.6 m) and 40 feet 12.2
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m) qlong the entire leng’th of the carrier, to prevent wind

damqge to the system.

J Design and installation of mountings and cable guides must

not reduce the s’treng’ch of the ladder.
e Side rails and steps or rungs for side-s’tep fixed ladders must be

continuous in extension.

Defective Ladders

Ladders needing repairs are subject to the following rules:

e Portable ladders with structural defects—such as broken or
missing rungs, cleats, or steps, broken or spli’t rails, corroded
components, or other fo.ul’cy components—must immedia’cely
be marked defective or tagged with "Do Not Use" or similar

language and withdrawn from service until repaired.

e Fixed ladders with structural defects—such as broken or miss-
ing rungs, cleats, or steps, broken or spli’c rails, or corroded
components—must be withdrawn from service until repaired.

e Defective fixed ladders are considered withdrawn from use
when they are immediately tagged with "Do Not Use" or sim-
ilar language or marked in a manner that identifies them as
defective or blocked—such as with a plywood attachment that

spans several rungs.
e Ladder repairs must restore the ladder to a condition meeting
its origina design criteria before the ladder is returned to use.

Figure 6

Support and Ladder Dimensions and Side Clearances
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Figure 7
Rung Ends
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Figure 8

Figure 9
Termination at Floor or Platform
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Figure 10
Terminations at Roof
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Grab Bars
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Figure 12

General Arrangements for Ladders in Wells
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Figure 13
Deflector Plate for Hatch Opening with Reduced Clearance
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Counterbalanced Hatch Cover at Roof
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Figure 15
Minimum Ladder Clearance
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Figure 19
Display of Power Grip
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Figure 21
Dynamic Strength Test, Ladder Safety System, Shown Prior to Release of the Test Weight
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12.7.3 Ladders

i. Materials: Stringers - 3/8 x 2-1/2 F.B.;
a. Rungs - % diameter rods;
b. Connection material - 3/8 x 2-1/2
c. F.B.-Bent;
d. Bolts - %" Diameter (U.N.O)
i Width = 1'-6" inside; rung spacing = 1'-0" +/-
iii. Otherwise detail as shown on contract documents or as noted in contract

specifications.
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30. Turnbuckles and clevis

Table 15-6
Dimensions and Weights of Turnbuckles
L ﬂ ]
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a n [ e a L] 9 12 18 | 24 | 26 Rol2| R
e G e | TVWa | % | 17 | D42 2000 3.00
iz (3 Bjaa | The| Mhe| 13e | 085 0800 1.20 387| 5.50
Sle L} Vs | 7'M Bhe | 1 D88 135 1.58] 243 R8I B.ThH
3 6 |1We | 8Ye | e | 1%4a] 1.45( 1.84] 2.35| 3.06| 4.25 BET| 13.0
Tie 6 | 1% | B |13 | 17 | 185 302 4.20( 543 120 | 18.0
1 6 |17he | 8% | 1% | 2V | 260 402| 440( 685|100 155 | 233
1 6 |1 | 9% | 1| Mm | 406 470| 6.0 183 | 29.0
14 L} 198 e | 196 | 2"%a:] 4.00 GA9) FA3|11.3 | 131 253 | 380
135 6 [1Wha] 9% [ 1| 2% | 615 200 | 435
1z 6 |17 | 9% | 19w | 3= | 615 970| 913|168 [ 194 | 350 | 525
15k & |27 N 13 | 3w | 0.80 409 | 61.3
13 6 (2 |n 2% | 3% | 080 153 160 |195 472 | TOE
17/ L} 213046 | 115 | 23 4 14.0 15,3 G20 | 930
2 6 | 2% % |23 | 4 14.0 153 27.5 G620 | 930
24 L} e |12% | 2Vhe | 4%k | 196 309 4315 B0 |120
22 6 3 |13 |3 5 233 309 424 100 150
2% L} d3he | 14% | 3V R |35 34.0 125 188
3 6 4% |14% | 39 | 6 | 305 161|242
3a L} 5 e | 1670 | 37 6y | 605 THS 203 305
alfz 6 |5%e |167 |37 | 6%: |605 | 700 [ 795 203|305
b 1 6 |6 18 a5 | BY: | 950 280|420
4 6 |6 18 450y | B |95.0 2B0 420
4y 4 B3a |22 | 6la e 152 a0 1]
4z 9 | 6% |22V | 8Va | oY 152 20 585
43 4 B3 |22 | 54 oy 162 300 HES
5 a (7 |2 & 10 200 44a1 |7av
Nixlies:
Wielghts and dimansiong of tumbuckles are typical, products of all suppliars are essentially similar. Users shall veriy with
the manuiacturer that product meets strength specifications ahove.
* Tabulabed avalable swengths are based on ¢ = 0.50, £2 = 3.00.
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Table 15-7
Dimensions and Weights of Sleeve Nuts

n 4 . "
5 " i
cEERT 45
0 Byl G W
=yt ﬁ - ' S
Py inspction nois fogiional
| ﬂ'll L :_,-'] [-IT [
VI i ~ i
g LN s 4 LW Class 55
SErEw Dimensions, in. Weight,
Dia., B, in. Short Dia. Long Dia. Length / Nut Clear ¢ Ib
3y Wisg Tijga 4 - - 0.97
T Bifm Fi 4 _ _ 034
Iz Tfa 1 i — — 0.43
Hg 316 148 5 — — 0.6
i 17 17tz ] _ _ .93
I 174 1he 5 — — 1.12
Tfs 17148 158 T 171e 1 1.75
1 13s 13 7 17hs 1 2 46
1'a 1% 2115 k) 1594 1 3.10
1%a 2 2 FR 193 136 4.04
1 il 21z B 171 17z 4.47
1z 2 214 f 171a 1%% 6.16
15 210 2188 B 218 13 7.36
14 2y e Bz 216 17 8.67
1fa 20 3s 0 2%s 2 10.4
2 s 3 q 258 s 12.2
2'a T KL g1z 22 plt 16.2
2z I d%fq 10 2544 24 211
Pl Ay LAERT 10 PRI 2'ln 26.7
3 431y 61y 11 KEGT e 33
L 5 g 1% 3%a el 4.6
3 535 i 12 35fa Fie 49.1
3 L2 B 127z M 3 58.6
4 Bl B'fa 13 LANT 414 6492
4q 6 e 13 LE A3 750
41z 61 P 14 5 FEi 0.0
44y T Bifa 1414 Ay A a8.0
5 Pl B7fa 15 Gz 5 110
5a B a1y 15%: LR 5z 122
§ifa B 03y 16 G B 142
534 83 10 16 fi'fs 7 157
[ L 105 17 61z 6 176

Modes:
Weighls and dimensions al slessee nuls arg lypical; products of all Supplers ang essentially Similar, User shall verily wilh
the manuiacturer that sirenging of sleeve nut are greater than the cormesponding cannecting rod when the same
maierial is usad.
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Table 15-4
Dimensions and Weights
of Clevises

ol | T O
u L g A D |
- IIT-.-. g .|
m: i -
S Gnip = pisle hickness + % in.
Thraag- LING Class 28
Available
H.:“.:.l._::' Dimensions, in. Wa:ah'l. Strength, kips*
Max. D | Max. p b n 3 W t ASD LRFD
2 3 N 176 a e e | e (+"az, -0 1 2.83 B.7D
2z “Ia 17 2s 1 4 1% 596 (+ 3z, <0) 25 125 1B.8
3 13 13 3 14 Se | 1 | Vele'he -V | 4 250 | 375
3z 11 Fa Fiz 12 6 s | Ve (e, -Vhe) & 30.0 45.0
4 13/ 2 4 134 5%e | 2 Wz {+'he, <1e) 9 35.0 525
5 211k ' 5 2'fa 7 212 i [+, -0) 18 62.9 938
6 211z 3 6 2y B 3 Ha (+3=2, -0) 26 90.0 | 135
T a e T K| a9 3z fa {+Ya, <116) 36 114 171
8 4 Ay 8 4 10/ 4 15 (+ e, -"h | 90 229 336
Mides:

Welghts and dimensions of cevises are typical, products of 2l supplers are essenfially similar. User shall vertfy with the

manufacturer that product meets available strangth spacifications abova,

* Tabulaled available stremglies are based on ¢ = 0.50, (2 = 3.00. Strength a1 service load corespands 10 a 3:1 safety factor
LEIng maximum pin dameter,
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Table 15-5
Clevis Numbers Compatible with
Various Rods and Pins
Dia. of Diameter of Pin, in.
o i T o [0 [T | 1 [ 77|15V 2 27127520 3 |37:(3% 37| & |47
el 22| 2
nlz2l2]o2
s 2 2 2 |22 ]27|2,
s 227,121,122,
s 212,212, 3
1 31333
1, 3133 3|3%
14 3133 3]|30
1, 3 3 137]37| 4
1, 3,35 4| 4] 5
1%, sl alals]|s|s
A 4|s5s|s|s]|s
17/ s|5|5|5]|s
2 5| 5|s5|s5|5]|6]|6
2's 5| 5|6 |6|6]6
2'4 6|6|6|6]|6|7]|7
2l s|le|e6|ls6l|l7|7|7]|7
2', slels|l7]|7|7|7]|7
2/ 71717171718
/s 717177188
2y 7|8|8s|8s|8|8|8]|s
3 7|18|8|8|8|s|s]|s
3 s|8|8|8|s8|s|s
3, s|8|8|8|s8|s|s
3s s|8|8|s8|s|s]s
3, AEEEEERERE:
3, 8|8 |88 s
3, s|8|8]|8]|s
3s 8| 8| s
4 g | 8
Notes:
Tabular values assume that the net area of the devis through the pin hole is greater than or equal 10 125% of the net area of the
rod, and I applicable to round rods without upset ends. For ather net area ratios, the required clevis sze may be calculated by
referring to the dimensions tabulated in Tables 15-4 and 7-17.
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Table 15-8

Dimensions and Weights of
Recessed-Pin Nuts

Ly .I:ﬂ 47
P
G0 Bla . -
"?, '\-\._. - "Jr.l' ! o
: b
]D " o m
[ ¥ b
= m—
MHatanal Staal Theead! & LW Cless 24,58
Pin Dimensions, in. MNul Dimensions, in.
Pin Dia. Thread Diameter Recess Weight,
d, in. Thick- | Short | Long | Rough Ib
o T c ness Dia. Dia. Dia. 5
2,2, 1z 1 e fn 3 3 250 1y 1
25, s 2 11a a 1 3%a 4 Ve 1y 2
3,34, 32 2 1a Wa 1% LT 5 3fa g 3
T 4 3 1302 s 17/ 471 B5fa 431y e 4
435, Yz, 434 3 12 s 13 53a B5a 5lfy 1te 5
5, 5% 4 193 W 1'% Bl Iy 5%a 1 fi
62, 544, 6 41z 134 W4 138 7 B'e Bz ifp ]
B'a, B'/2 5 170 At 13 T Ba T 3 10
641, T Gz 2 3y 178 BYe O 7z I 12
T, T2 Bz 2 s 178 BSa 10 B Iy 14
THa, 8, BYs G 2q s s 03fq 1077 B34 afy 19
82, 81,9 i 2Ya g 2l 10%4 117fs O%a I 24
9%, 9'f2 G 2y s & 1144 13 105 I 32
s, 10 b 2 d 2y 111y 13 10%R E a2
fates:
Allbaugh nuls may be used on 8 sizes ol ping 28
shown ahove, 3 detail simiar to that shown at the left
is preferable for pin diamaters ower 10 inC In this datail,
the pin i held in place By o nebisted cap al each end
and secured by A bolt passing completaly thrcugh the
caps and pin. Suitabla provsions must be mads far
altachng pilols and driving nuts.
Tyl Pir Can Delall for Ping
o 10 i, i o,
DXmasionts SR 26 ST
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Table 15-9
Dimensions and Weights of Clevis and
Cotter Pins
HORFONTAL (R FERTICAL PV HORFONTAL Py
i3 R f [ Jnd GRE + - "
1 10T
- i g A
# : Ny \ﬂ ! : } @
" | H":F_I,l ! .I | L]
I B
[ = Langth of pin, in
i Diamete Pins with Heads Colter
B, "0 | Mead Diameter 11| Weight of One, | Length ¢, Diameter p, | Weight per 100,
’ in. b n. in. Ib

194 1 0.19 + 0.35/ 9 Va 2 64
192 194 0.26 + 0.50¢ iy 1y 110
13 2 0.33 + .68/ 994 N .50
2 9y 0.47 + 0.89¢ q Yy 9.00
21y 9y 0.58 + 1.13 91 3y 9.40
2y 3y 0.70 + 1.30¢ 94 3y 10.9
23y Iy 0.82 + 1.68/ 4 Yy 114
3 Iz 1.02 + 2.00¢ 5 s 245
3 34 1.17 + 2.35! 5 i 24.5
3z 4 1.54 + 2.730 6 s 3.8
3y 43 151+ 313 & s 938
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3]. Gra’cing_

Steel bar grating is the s’taple of the grating indus’cry, mainly
used for flooring applications. With a large list of options, any
need can be met. The most economical choice of steel grating

product.
__,-""'-- 1\“*@5!.5-' ;
alh - o W
E?.---""-qﬁ"’-" ﬁ\”"“ifﬁ dfm Hﬂ""'\.jﬁa’
P e D ‘et
______;-‘J | k_&'ﬂd "1.5_,:00"'/-:_} ~_ H\R‘-\_‘
— i~ e -
\ 1 o g~
i - C — %
S % &
; - - — - |
#,""J“::.“{h — **-‘;" |Cross Bar Spacing
" = Measured from center-to-canter of cross
Mcadiad IE;?;E:::_EE:?HH%T‘E L3 gl [#___,x*"'f bars in 1° increments. Standard spacing
the bearing bars in 1/16° increments ll N A ST W) <= ST DN
Standardspacing for industrial flooring g " poc
is 19/1671- 3;15 ) on cenler, [ h'
Other popular spacings are 15167, " i
11.'15' 12" am: THE" on center, Bearing ";‘
Bar Deplh Bearing Bar Thickness
Ranges from 3/4to 7° Ranges from 1/8” io 172" depending

depending on anticipated loads: o anticipatied Dads.

Installation clearances

Example: Trench Grating Outside Angle 15 '/+*

Clearance should be equal to angle thickness dusa N N
to radius inside web of angle: Inside Angle 15

112" angle = /7" clearance on each side

Grating 14 '/
¥ angle = 38" clearance on each side

Grating Tolerance + /1"

Amount of grating bearing on horizontal angle leg ] ; " [ ] _—
should be at least equal to height of grating. o 1" Grating q : by
B Banding—>{[|| *r g &
M a -
Square Stock Flat Bar ]

3 <— Banding
h A AL J
4 ‘ \\ &
: i Angle

13 % 1 Vg x iy

194" Horizontal Angle
1 4" Vertical Angle

12°

For trenches when angle size is not available
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324




SKSAP DETAILING TEAM SKSAP

Standard Installation Clearances

14" 0/
—| - —
|L= Panel Span ‘Li |L= Panel Span =J| . . . || . - -
x5 = [ E
= — 3 —
[ —— m—| =
=g —| = = Cut-outs are made
E| | | ; i to the next bearing har
E / ; beyond the penetration.
E = —  — | =
0‘5 | —— (== =
= —| |—— =
= — | -
It ] I l /4 108
%:E S Clearance between ends of i
) T cross bars on rectangular | |‘- 7
5 I [ grating and rivet heads on =~ ... . . .
— —| = = riveted grating. N | i
L (| — — - ‘. \.
5
=l 4 | | — = o Bearing Bars
5 AR
o o —| | = =
= — | — L Concrete Wall
[ —— — =
_“_lz: 1 =
|
140 40 31
4" 1078
+|+‘f4" A >l 14 > = 1y
=B Ml r ¢ X (HEHHRHEREHHRRRHAR

| |

Bearing Bars Bearing Bars

> 1< la
‘4_ ar B > ’* Var

, B'earing Bars
Bearing Bars Bearing Bars
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19-W-4 19-W-2

Carbon Steel Welded Bar Grating

19-P-4 19-P-2 Carbon Steel Press-Locked Bar Grating
Steel Welded Grating - 1 3/1" Center to Canter of Bearing Bars Steel Pressure-Locked - 1 1& Center to Center of Bearing Bars
g 19-W-4 [ 19-w.2" ( 19-P-4 ) & 19-P-2)
— ——

—

—
1|

-
I

)

I |

-

.

L™ g 0
: ]_,-“' 3 [ i
L = - -/
"4 Round Twisted 'f¢' Round Twisted Rectangular
Cross Bars Cross Bars Cross Bars

4" Center to Center

2" Center to Center

4' Center to Center

Panel Width Chartin Inches Dimensions are Outside to Outside of Bearing Bars.

Rectangular
Cross Bars
2" Center to Center

Also Available in Stainless Steel

No.ofBars | 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
178" Bar 15w | 2% | 3" | 478 | 6 he | 72 | 8776 | 9% | 10%s| 12 | 13%6 | 14%a | 18%u | 16% |17 /e
e Bar 138 | 2%6 | 334 | 4"%w | 8"%e | 75w | 82 | 9w | 1078 | 12| 13" [ 14706 | 15%s | 186 | 18
No.of Bars | 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
6" Bar | 198 | 20%/18| 21 /2| 22" | 2375 | 256 /s | 26 /4 | 27 e | 285/ | 29" | 31 [ 32316 | 3378 | 34%/. | 35%4
e Bar | 1936 | 20%/8 | 21 % | 22%a | 23" | 25 "e | 265w | 27 Y2 | 28"e | 287s | 31 Ve | 32 V/a | 33 "/1s) 345/ | 36 s

Shaded columns indicate Standard Panel Width

15-W-4 15-W-2

Carbon Steel Material: ASTM A-1011

Carbon Steel Welded Bar Grating
Carbon Steel Press-Locked Bar Grating

15-P-4 15-P-2

Steel Welded Grating - /¢ Center to Center of Bearing Bars

[ e

15-W-4 | 15-W-2 (
---'L“______.--*"
- 4
11" Round Twisted 111" Round Twisted
Cross Bars Cross Bars

4" Center to Center

2" Center to Center

Steel Pressure-Locked - ®/1¢ Center to Center of Bearing Bars

15-P-4 |

Rectangular
Cross Bars
4" Center to Center

Panel Width Chart in Inches Dimensions are Outside to Outside of Bearing Bars.

15-P-2 |

Rectagular
Cross Bars
2" Center to Center

Also Available in Stainless Steel

No.ofBars | 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
/5" Bar 1 '8 2 1 2%w| 3% | 4%s| 5% | 6w | 7% | 8%s | 92 | 10%he | 11 % | 125w | 13" | 14%
¢ Bar 1 | 2 3 3% | 4 | 5% | 6% | 7"ne | 856 | 9% | 107 | 11 0e | 12%s [ 13%6 [ 14"

No.ofBars | 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3
Ve Bar | 158 | 168'e | 17 | 17%e| 187/ | 19%s| 20%a | 21 "e| 2258 | 23%s | 242 | 257e | 26 %8 | 27 % | 28 ')
Y Bar | 16%w | 16Ya | 17w | 18 18 el 197 | 20"%me] 213 | 22| 235 | 24%. | 2572 | 2676 | 27 % | 285

No. of Bars 32 33 34 35 36 37 38 39 Shaded columns indicate Standard Panel Width
Vs Bar | 29%w | 30"a | 31'e| 32 |32 "ne| 337/ | 34 'Y 357
Y Bar | 29 '/a | 30 %] 318 | 32 6| 33 | 33 '"nel 34778 | 35 s Carbon Steel Material: ASTM A1011
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11-W-4 11-W-2
11-P-4 M-P-2

No.OfBars _ 2 | 3

No.of Bars _22 | 28

MNo.of Bars _ 42 | 43

f&* Round Twisted
Cross Bars
4" Center to Center

Panel Width Chart in Inches

11 Round Twisted
Cross Bars
2" Center to Center

Carbon Steel Welded Bar Grating
Carbon SteelPress-Locked Bar Grating

1] oy
d | - _———
L_;_F: - 1} ‘-.___‘J'

. ..L’_L;_____‘ e
Rectangular Rectangular
Cross Bars Cross Bars

4" Center to Center 2" Center to Center

Dimensions are Outside to Outside of Bearing Bars. Also Available in Stainless Steel

4 | 5 | 6] 78] 9 [1w]|[n][12]13]14]15 186 |17 [18 19 |20 |21 |

rgBar_ 8 | 1226 2778 [3%6) 4 '/a [4"s) 6°/6 | 6%| 7 |7 "] 8%s )9 6| 9% 107w 11 8|11 Y] 12 /2)13%/16 13 /8

3/,¢Bar. Tra [1%m| 277a 2% 3%e | a%w| 5 |5"w| 6% |7 e 73 |87 9Va |9 e[ 10" 2)11 36[11 7ra|12 31613 '/4 13"
24 | 25 | 26 | 27 | 28 | 29 [ 30 | 31 |32 |33 |34 |35 [ 36 |37 |38 [39 |40 |

Vg Bar 14 /19 16 /s 15" 16%/8/175q 18 [18"71q 19%/8[20 '110]20 %74|21 71 22 'a[22 "1 23 12|24 *11e|24 16|25 *1i 2614 |26"56|27 51

3)1¢Bar. 1458|155 16 [16"f1q1?3f3 18115 18374 19 71e{ 20 '.I’a|2l:l'3!1s 21"/2|22 %1 22 15|23 Y1 24 /2| 24'916|25 °/s|26°/16| 27 27"

44 | 45 | 46 | 47 | 48 | 49 [ 50 [ 51 |52 |53 | 54 Maximum Available Panel Width:

17e*Bar 2871429 (2971930 %831 /1931 %/4|32 714 33"/ 33‘%5]34‘!2 35%[35% 36 /16 20" (24 V" | Maximumn

5/¢Bar 28 15|29 11 20 314|307/ 31 '1s| 31"%e[ 32 12| 333/ [ 33 1534 1] 35 '1a[35 "1 36 515 Carbon Steel Material: ASTM A1011

StairTreads

Checkered Plate Angle Nosing

(Carbon Steel)

S TR T

Mebac® Nosing

(Carbon Steel or Aluminum)
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Nosings, Tread Widths & Standard End Plates

AR A LR e A A
nTR R
AR A S A AR A

Frasuss
Yaanania

Toaaan

i

S ST

|
o

\

/
Cast Aluminum Abrasive Nosing
(attached to Carbon Steel or Aluminum Angles)
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Bearing Bar Spacing

136" 151167

Center to Center Center to Center
Width "a" Dim. Width *a" Dim.
61 21/ I 6'/s 217
73y alfy 7'e ally
8% alfz | 8 4z
93/x 7 8 "% 4/
101918 7 | 97/ 7
12/ 7 101 7
13 %16 7| nhe 7

NOTE: Widths are based on using *hé thick bearing bars.
When using "/s" thick bearing bars, tread width is '/18' less.

»—’—'4 114" Nosing

e e

Tne

1 Ve

A

g x 1 12" Slotted
2 172" Standard End Plate

PH* 14" Nosing

—

I

w
o
=
w
=)
=
.;.:J
o
=
LY
=
[
o
=
o
-
©
£
o
(&
-]
P
@
-
o
L
£
&

THE et

TTT LI e,

\_§<_

1 Vg

|—

-

18" x 1 /4" Slotted

3" Standard End Plate
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Top of

Platform

Cast Aluminum Abrasive Nosings

Typical Stair Stringer Detail

D-I—'-l 14" Nosing

1

I_H_H : 13 24

5!151-]:"- Imimin
& =

The ,.{__%L,

1

qu 1/¢" Nosing

e x 1 1/4° Slotted

2 2" Standard End Plate

3

et ?ﬁ—u»u—ﬂ—]f I—H—‘ 12 ”

p-

~

1 Ve

The x 1 14" Siotted

3" Standard End Plate
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32. CMU wall: -

CMU - Concrete Masonry Unit
Dimensions 4-Inch Unit
Nominal Actual Configurations
4 35/8 (-
6 55/8 v || ( ) (
8 7 5/ 8 ] ‘i‘ l-: "'I l"a j”ﬁi
10 9 5/8 . ' B
127 115/8 e
8-Inch Unit 6-Inch Unit
Configurations Configurations
i
' T
7-5/0° . [ ] Pn -s/r] 5-5/8" ( ] [ % _5/..._[ '
i )
| ; }
, :
tet/e ‘__‘ L JL,. dL - - e M
/e :T‘_—’" 15-5/8" 1-1/4" - i85/80 - e
10-Inch Unit 12-Inch Unit
Configurations Configurations
=174 : B ) ".';_s:.._l
! f 3 P ) ' )
! : R =8/8 { R '5/0"5
9-5/8" l | 1n-8/8° l
| | | |
—| - J L ) J | )
1=1/4" = - L - .__ - J - l-l).."—’ - P_ -—1 I—-x-x/r_J -
1-1/4 15-5,/8" | 1-1/4 1-5/16" 15-8/8" 1-8/16°

329
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33. Anchor bolt d.ro.wings: -

AB Plan
1. North direction

2. Grid dimensions, grid naming.

3. Top of pier, top of foo’cing, base plo.’ce elevation.
4. Offset distance (if needed).

5. Column size, orientation.

6. Column loca’ting dimensions.

7. Column type.

8. Hole pattern.

9. Erector notes.

10. Heading.

11. Title block.

12.Base plo.’ce orientation (brace connections).

AB SeHing Details

1. Type.

2. Hole pattern.

3. Column orientation.

4. Anchor bolt projection.

5. Levelling plate (or) nut.

6. Grout thickness.

7. Hook type.

8. Embedment length.

9. Anchor bolt dia and count.
10. Base plate thickness.

11. Grid offset dimensions.

12.Plate washer detail.

13.Base plo.’ce extension direction.
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Anchor Rod Details

1. Anchor bolt dia, overall leng’th.
2. Grade.

3. Plate washer, nut.

4. Hook dimension.
5. Quantity.
6. To follow in BOM
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34. Embed plan detail list: -

L. S’cudy the structural and architectural where the embed to be
located

2. Initially check the model for all wall and embed location

3. Save the view how to represent very simple and pier

4. View scales based on fabricator standard and clear vision

5. Plan should have following items
v Key plan, Plan north
v Job and fab name, Date of delivery & Title of the plan
v Primary and secondary relevant grids are shown clearly

v Elevation of member [’cop of embed pla’te elevation]

(UN.O) or member (individually)

v' XYZ dimension for individual piece marks

v Wall profile with loca’cing dimension

v Embeds are shown on wire

v If the embed have any anchors, it's also shown

v" All plans should have standard text sizes

4 A.].]. members are same sequence mos’cly. If differs SI‘IOWI].
in a separa’te sequence

v If the embed arrangements do not show clearly in the
plo.n, take a separate plo.n with the next scale, or other-
wise take a blow-up

v Typically, texts embed details in the plan

v If embed arrangements have sections, section symbols
placed closure to the arrangements

6. The section should have the following items:

v Top of embed plate elevation

v Reference of the section should be shown

v’ Field weld and bolt details should be shown
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v Some projects have clip angles to be loose. At the field
connection to embed provide a horizontal offset to the
centreline of the embed plate

v How to connect in the field is shown clearly (wall or any
embed arrangement)
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35. Erection plan detail list: -

1.

VN O

bt et et e et
B XD T O

[a—
b

16.

17.

18.

19.

20.

21

Reference elevation/ Top of steel and Top of slab should be
noted

Thickness of slab

Deck orientation, span direction

Edge of slab at openings etc,

Wall layout for the entire building

Deck support angle locations. If any as per structural drawings
Provision of brick relieving/ shelf angle/ lintel o.ngle

Slab depression

Gauge pour siop/ gauge material

To check whether the floor is composite or non-composite

True north/ Job north

Key plan

Camber value should be indicated in the framing plan

Beam