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How much does a Structural
Engineer make in USA?

$ 97,500 [ Annual

Based on 9545 salaries

The average structural engineer salar
the USA is $97,500 per year or $
Entry level positions start at
year while most experience High

up to $131,143 per ye $79,997 $131,143

https://www.ta y?job=structural+engineer
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B RAVAEE

28 in, ft, Ib, psf, psi, ksi...
&8 mm,cm,m, kgf, kgf/m2, k€
TR RN EE AL S

fl40: LL=300kgf/m2=60psf (300/5=60)
TTEIZE R 7/8”=22mm
SUSDX29.6= SNTD
S (EEF-32)(5/9)=1%

W N
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Tension
ntrol Bolt

W14x132
column

3/8in. root > / . /

opening 30 .
2in. 2in.
3/4 in. thick
doubler plates

R s 5o
W 3 Aty

A a L
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Specification for Minimom Design Loads

wmi ) o\,d uid
Structural Steel . Associated Criteria for
Bui |dings Building 3 Bulldings and Other Structures

for =irugtural 19
[ k-1
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R T A &

ANSI/AISC 303-16
An American National Standard

ecification for
ints Using
trength Bolts

Code of Standard Practice
for Steel Buildings
and Bridges

August 1, 2014
(includes April 2015 Errata)

Tomec 15,2016 Supersedes the December 31, 2009 Specification for

Structural Joints Using High-Strength Bolts.
Supersedes the Code of Standard Practice for Steel Buildings and Bridges R g

dated April 14, 2010 and all i . . .
aed Aprt ancat previg Prepared by RCSC Committee A.1—Specifications and

dbyt hC i Structural C tions.
Approved by the Committee on the Code of approved by the Research Council on Structural Connections

boltcounci

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS

resc

www.boltcouncil.org
RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS
c/o AISC, One East Wacker Drive, Suite 700, Chicago, Illinois 60601

AMERICAN INSTITUTE
130 East Randolph Street, Suit&

L CONSTRUCTION
hicago, Illinois 60601
wWww.aisc.org
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COMPANION TO THE
AISC
STEEL CONSTRUCTION MANUAL

Volume 1: Design Examples

Version 15.1

AMER

STEEL CO
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-TO-GIRDER WEB)

92 W18x35 beam and an ASTM A992 W21x62 girder web,
llowing beam end reactions:

n
R
yi® S— —
-
i
- 3 2
= ; W18x35
PLYx41x0=11%" —
— Yis h\
W21x62 — " el
# 1% %" dia. Group A bolts,

thread condition N,
std. holes

Fig. ILA4-18-1. C ion g v for Example ILA-18.
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1. ETABSV20 AuTocRD

2. SAP2000 V23

3. AutoCAD

4. Revit 2022

5 |\ AUTODESK
6

7

‘e 'l ENHANCEMENTS

N PART10F 2

i

Tekla 2021 & 9 —
PDF €% 1 H | Q 0.0
> o0\ e HANCEMEN

oy

BLUEBEAM, Revu 20 ekl

L7

Ay e P ; ‘Y =
3 ZAN) A ‘ T
B R — 1\\\\\\\ . . ™ ¥ ;.

R e

[=] BLUEBEAM

Build better witl =)~ = 1 '
Bluebeam - s - Ty | —m AUTODESK
s it oo e v o cor I ’ SpSwa® | REVIT 2022

faster, project after project.

Explore Blusbeam
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SENGERTERERTIEZNSHER

Concept Design (RFP)

Schematic Design (SD)

Design Development (DD)
Construction Documents (Cé
Building Permit (BP)
Bidding and Negotiaj
Construction Adma

N o bk W

R AR
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https://asce7hazardtool.online/

ASCE 7 Hazards Report

ASCE/SEI 7-16

AMERICAN SOCIETY OF CIVIL ENGINEERS
Address: Standard:
No Address at This Risk Category: II
R Soil Class: D - Stiff Soil
® W Orange D
| B8 St
48 :' Longhaven
E St st

12

W Prerson St

Elevation: 1123.53 ft (NAVD 88)
Latitude: 33.503164
Longitude: -112.173444

Site Soil Class:
Results:

Ss : 0.106
S1 & 6
Fa: 0.079
Fy ; 0.127

1.6

1

0.7

Design Response Spectrum
(=]

=

0 1 2 3 4 5 6 7

Sa(g) vs T(s) Sa %9) vs T(SS)
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https://hazards.atcouncil.org/

hazards.atcouncil.org

A This is a beta release of the new ATC Hazards by Location website. Please contac)

QTC Hazards by Location APl
e
Search by Coordinate $th ] HEgE
i) {if kv
i P-4 ;
33.79669111774676 -112.09493980068356 Q Search ot ok i Wenden i L '.-,ﬂ:“z
RESERVATION = 5 Whiteriver .
wanll JREI. 2 Salome
Seismic Blythe” T Quanzsite } i
; L
A BEIEE RS SAN CARLDS
Reference Document ASCET7-16 ~ Miami= “Globe P RESERVATION
(&0] (o
Risk Category I w b o
Morenc @
= 0} R
Site Class D - Stitf Soil v - X aan LBl
Bluxm
Gila Bend 6 RS Sal]‘__om =
Eloy -
: . @ 4
& Print these results | | E Save these results |
] —
Basic P ter MRl e
asic Faram 3 ALUES )
! S L BB mmn 02022 GoogleINEG) [ ERHRR - EHEREIS
Name Value Description
. CER Horizontal Response Design Horizontal Response Spectrum
Sg 0.244 MCER ground motion (period=0.2s)
- 2 Salg)
S 0.078 MCER ground motion (period=1.0s)
0.25
Sms 0.39 Site-modified spectral acceleration value
Sm 0.187 Site-modified spectral acceleration value 0.20
Sps 0.26 Numeric seismic design value at 0.2s SA 0.15
Spq 0.124 Numeric seismic design value at 1.0s SA 0.10
~ Additional Information 0:05
Name Value Description . 0.00 .
5.0 6.0 7.0 Period (s) 0.0 1.0 20 30 4.0 50 6.0 7.0 Period (s)
sDC B Seismic design category
Fa 1.6 Site amplification factor at 0.2s
Fy 24 Site amplification factor at 1.0s

13 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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i )

DESIGN EARTHQUAKE: The earthquake effects that are two-thirds of the corresponding risk-
targeted maximum considered earthquake (MCER) effects.
DESIGN EARTHQUAKE GROUND MOTION: The earthquake 1ons that are two-
thirds of the corresponding MCER ground motions.

Risk-Targeted Maximum Considered Earthquake (MCER)
The most severe earthquake effects considered by this st
results in the largest maximum response to horizontal
targeted risk.

Acceleration:
e orientation that
adjustment for

ASCE 7-16

21.2.1 Probabilistic (MCEr) Ground }
The probabilistic spectral response Shall be taken as the spectral
response accelerations in ' of maximum horizontal response

represented by a 5 perc amped d€Céleration response spectrum that is
expected to achieve a 1 pe

14 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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[ADefine Load Patterns

Direction and Eccentricity

B X Dir + Eccentricity
& X Dir - Eccentricity

B EMERN ML - WHRETE A S

[EASCE 7-16 Seismic Loading

20220 00 0 00 (2)0 60 300

Calculated Coefficients

SDS =(2/3)"Fa " Ss [137a
SD1=(2/3)*Fv " S1 [04635
Factors
Response Modffication, R 8
System Overstrength, Omega 3
Deflection Ampification, Cd 55
Occupancy Importance, | 3

15

Loads Click To:
Load Add New Load
SeismicUS Modify Load
Delete Load
Careo

Team Engineering Consulting Ltd. £¥58 1 12 EERS
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ASCE-7 Dead Load 28I EERFE?

3.1 DEAD LOADS

3.1.1 Definition. Dead loads consist of the weight of
materials of construction incorporated into the builc
including, but not limited to, walls, floors, roofs, '
stairways, built-in partitions, finishes, cladding,
similarly incorporated architectural and structur
fixed service equipment,| including the weight o
material handling systems.

(£7R401-110)

https://www.chinatimes.com/newspapers/2
0200603000280-260210?chdtv

HE (load)
HANEEMMN - BEFHL
BRZ AN EREAER N 3 KA
Al B T8y Z -
##F (load, dead)

()t ~ RAF ¢
— AR A T T

ST R 1 3R RUE $1b % R 41 P73
2 efr i HibrmAmRE

RTRAER P RENSHEZ AR RGN EES S ROHFE
REEH -

16 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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mENE SRR
Taiwan Seismic Code
W TEEMLERBRE - ﬁé?ﬁl‘mﬁﬂéi

£¥ -
ASCE 7-16

12.7.2 Effective Seismic Weight. The effeg
the dead load, as defined in Section 3 @
listed below:

1. In areas used for storage, a
2. Where provision for parti C
actual partition weight o ini eight of 10 psf (0.48 kN/m2) of floor area,
whichever is great
Total operating wei
4. Where the fl d, Pf, exceeds 30 psf (1.44 kN/m2), 20% of the uniform

design snow f actual roof slope.
5. Weight of landsc and other materials at roof gardens and similar areas.

w

17 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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o S p e
i 7= 3 &

£ ZExpansion Joints in Buildings : Technical ort No.65

IR AEEE - BREZaZE -
MAZREEME - BIKREREHEY
MZRmEME - BRGBEETZ 2

> w N -

echnical Report No. 65

Expansion

EXPANSION JOINTS
IN BUILDINGS

18 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Average High and Low Temperature

| Phoenix

2020

+  Normal high for the date is 105 e
« 3 degrees below the record for i

the date...112...setway back in

1905...and againin 2012.

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
high (red line) and low (blue line) temperature, with 25th to 75th and
ntile bands. The thin dotted lines are the corresponding average

perceived temperatures.

FE110°F=H K 43°C

Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Technical Report No.65 i 7Z= W &

b. Design temperature change which should be computed in accordance

At = (Ty,-Tyy) or (Tyy-To) (1)

whichever is greater, where,

T,, = the_mean temperature during the normal construction
For the purpose of this report, the normal constructio
contiguous period in a year during which the minimu
[For example, the normal construction season for -1/2 months (April 24-
October 8) and for Birmingham, Alabama, is year-r

T,, = the temperature exceeded, on the average
months of June through September in the lg
be approximately 30 hours at or above thd

T, = the temperature equaled or ex ¢ igee, 99 percent of the time during the
winter months of December, Jan . 1 the locality of the building. (In a normal

the formula;

of the building.
defined as that

the time during the summer
a normal summer there would

(b) 1f the buiiding will be air con heated, increase the allowable length by 15 percent
(provided the environ run continuously);

iR 7= +39°F (+22°C)

Temperature ( F)

T T T
W m c
108 70 31

" Team Engineering Consulting Ltd. £¥58 T 12 RERS
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Technical Report No.65 ;i =4 f&-Phoenix
® RE 1 (2%EExpansion Joints in Buildings : TechnicakReport No.65)
miNAZERET] ERYREASEES20
B Phoenix;a= +39°F (£22°C)

600

Rectangular Multiframed
Configuration with
500 [ Symmetrical Stittness

400—

Nonrectangular Configuration

(L,T,U Type) Concrete

ALLOWABLE BUILDING LENGTH (Feet)

300
200~ Any Material
100—
| 1 I ] | J
10 30 40 50 60 70 80 90

DESIGN TEMPERATURE CHANGE (°F)

Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Technical Report No.65 ;m 7= 34 & - Milwaukee

® RE/E 1 (2%EExpansion Joints in Buildings : Technica

mNAZERET]  ERYEREASEEA35

m Milwaukee)&@ 7= +66°F (+36°C)

600

Rectangular Multiframed
Configuration with
500 }— Symmetrical Stiffness

400—

Nonrectangular Configuration

-—

Q

1]

Y

=

5

5

| (L,T,U Type) Concrete
Q

=

o 300

—

2

4

2 200(— ~—_ ____Any Material
=

o

o

O

< 100

| | 1 I ] | J
30 40 50 60 70 80 90

DESIGN TEMPERATURE CHANGE (°F)

10
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Technical Report No.65 i 7Z= W &

® RHAt=+-22.0°CREHED TS
® E]EE’\JW ;—%’%MA&%’%?U F%UZE’JIIZEE#

14D +T -
12D + 1.6L+ 0.5(L, or S or R) +T _ perature (F)
12D + 16(L, or S or R)+(L or 0.5W)+T
12D+ 1.0W + L+ 0.5(L, or S or R) +T
09D + 10w +T

e o e

o Nt e

§E=="==========ﬁ:::::::::

BN REREINE

23 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Design Wind Load fFa#R# & IRfE /N S125K

KT 2B SEE FEMA *x
352 B Bt B 1T BRI SR S e Cgb

BERBEBRKENTE -

2 Tornado
d Protection

Selecting Refuge Areas in
Buildings

FM Global {2/AE)
BTHERBAT Y —
EBEFTBIFMETE (FM Ap
AN TERELES

f FEMA P-431, Second Edition /October 2009

¥ FEMA @

1 Q *Based on m Pradicy ar Statisics
1 1 ** Rolor 10 a discussion on Fujta (F) or Enhanced Fujta (EF) Scale
o hour i 33 e mbove g for Exposurn Caegory C. Pusro Alco 200 mph m"‘“‘m HAWAII page s -
o Vignlsiands 200 mph I 250 men

R A SR AR T R R RS RelE R IREE S B INRBUARET

24 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Design Wind Load
1. ASEC EA#E: 3 sec wind speed 3# 315 & 2R
2. BEEAMRE: 10 mins wind speed 1077 i

3. BERASCERSBARERE - BLIZELLHA]

4

A  f 11— |
: .cm‘ / | | | |
105(47) o ‘J" : | —
5 ;/a-\ =\ h ' ! [
— e 60072) [ N T
& m0r2) -+ ! | = EBAL
— / 170(76) }. 1: N | i 1 i
1:?5?1‘] 150(57) i | i’ | ! ~?~ e @ﬂ[ﬂ =)
120(54) | 140(63) I | I | N
130(58) 111 i }l
|
10 100 1000 . 10000
Loc V(mph) ¥ (mfs)
e & & i o 10 mins
American Sam 160 (72)
awaii See Figure 26. .5-28
FIGURE 26.5-18 (Continued). Basic Wind Speads for Risk Category | Buildings and Other 1.06
V3 cecs=40 m/s V10-mins=40 X T53- 27.7 m/s

KRR E Z Efg n RE B

25 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Design Wind Load
ASEC 7-16 SR B3

26.7.2 Surface Roughness Categories. A ground surface
roughness within each 45° sector shall be determined for a
distance upwind of the site, as defined in Section 26.7.3, from
the categories defined in the following text, for the purpose of
assigning an exposure category as defined in Section 26.7.3.
Surface Roughness B: Urban and suburban areas, wooded
areas, or other terrain with numerous, closely spaced obstructions
that have the size of single-family dwellings or larger.
Surface Roughness C: Open terrain with scattered obsty

tions that have heights generally less than 30 ft (9.1 m S R,
category includes flat, open country and grasslands. @

VT :\: N\
B ¢ iR
EVH 50%ZZE MG E RN 20

R 5 Z AT E Y 800 A R KR
B K AE )R sb AR T

75#%4%&%\—: (10~20
mzEgh A A ZHEE -
ATAEYS00 AR KELEMBE 10
FRAME) 4B LHEESET » F T

Mo ERXEARAFAHE  EEE
2By S E AN 10 AR FHF -

b A AL A Hia L B Bl Sl B #1iit C B
ZHEW > RAILBIFASALABRARAD I 24T H A
TEBZAOE oMt AR —BERAZEARELSH -

Surface Roughness D: Flat, unobstructed areas
surfaces. This category includes smooth mud flats, salt §§
unbroken ice.

26 Team Engineering Consulting Ltd. £§58 T 12 [
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Risk Category of Buildings and Other Structures

Table 1.5-1 Risk Category of Buildings and Other Structures for
Flood, Wind, Snow, Earthquake, and Ice Loads

Use or Occupancy of Buildings and Structures Risk Category

Buildings and other structures that represent low risk to I
human life in the event of failure

All buildings and other structures except those listed in Risk
Categories I, I1I, and IV

Buildings and other structures, the failure of which could
pose a substantial risk to human life

ce Factors by Risk Category of Buildings and

Buildings and other structures, not included in Risk
her Structures for Snow, Ice, and Earthquake Loads

Category IV, with potential to cause a substantial e

the event of failure Snow Ice Importance Ice Importance Seismic
ory from Importance Factor— Factor—Wind, Importance

Buildings and other structures not included in Ri 1.5-1 Factor, I, Thickness, /; 1, Factor, I,
IV (including, but not limited to, facil

process, handle, store, use, or dispose o 0.80 0.80 1.00 1.00
hazardous fuels, hazardous chemi 1.00 1.00 1.00 1.00
explosives) containing toxic 1.10 1.15 1.00 1.25
the quantity of the material e 1.20 125 1.00 1.50

Buildings and other structures designate
facilities

27 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Design Wind Load
ASCE 7-16

26.10.2 Velocity Pressure.
height z above ground s
equation:

$0(67)

140(63)
=— 130(58) Togi7) \\f‘
:‘:’-—".f{ﬁﬂ;"g‘? 103(46)

cred in the wind load provisions.

ICC500 ICC500
Tornado Hurricane
Threat Shel.ter Shel.ter
Design Design
120 130 160
54 58 72
1.9 37.2 40.3 49.5

B ORbEAERE

aukeef\JUltimate Wind Speed- a]{K /A 150MPH

ICC/NSSA Standard for the Design and Construction of Storm Shelters

Team Engineering Consulting Ltd. £¥58 1 12 EERS
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ASCE 7-16 Wind Load

2.3 LOAD COMBINATIONS FOR STRENGTH DESIGN

2.3.1 Basic Combinations. Structures, components, and
foundations shall be designed so that their design strength IS

equals or exceeds the effects of the factored loads in the +0 0 2§ 2 B
following combinations. Effects of one or more loads no
acting shall be considered. Seismic load effects shall
combined loads in accordance with Section 2.3.6. Win
seismic loads need not be considered to act simultaneously.
to Sections 1.4, 2.3.6, 12.4, and 12.14.3 for the speci
of the earthquake load effect E. Each relevant stre
shall be investigated.

(£AR401-110)
RELS

+ 1.0E+ 1.0L +0.2§

09D + 1.6W

U=09D+ 1.0E

I. 14D

2. 12D + 1.6L + 0.5(L, or S or R .

3 1.2D—|—1.6(L0r§0r3§)+&r : W=Wind Load

4. 12D H1.0Wl+ L + 0.5(Z, odSior R)

5. 0.9D + 1L.OW

401-110)

BREEOWEZ 18/ EEH2011F#E - BEe5ASCE/SEl 775
= ETE IH A7 vice-level) L BREF EES A (strength-

level) - EMmiF/E
SHEZEREEEY

AHHBEEZ1.6820.8775IFE&1.0820.5 - HEARR
A AT AR e Z B S B AR S ESAR. .

29 Team Engineering Consulting Ltd. £¥58 1 12 EERS
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ASEC 7-16 Snow Load

Elevation =1117ft
Ground Snow Load, F; =Q psf

Flat Snow Loads, P = 0 psf SE3000ftLL T
RN 7H % 5 Ze =

f

[ — 5400/ | | - r
G~ Th| 4 .
f L | ‘ mp’
N m\4 [ } o CS Sp— -~

_}
F
\ m~ L - =
1 “'\ { —; = — §
- —h A e < K | [ =y
H [ = -
\ ; it 0 =
s . ' for [
5 | e i
14500) .
? i 10 s . :
= S _ i
teago | /i 1}
tufol_‘“ ) R e
Pty 4% e wsgor \' <
J (43000 (3b00) Ry
o ¢ = Pl 10 1 &
% \& B f note f o )
— ! '\‘:\f\ :
\ (io 20 = L : LRI s ==
ZERO w 1L ki W -
\ i P e i =T
g = " : i | ) _r / H
=y T sy 2 <.l_'- ’ £
| ) s : . 3
2L 5
( f —SESEET] L |, | |
ZERO ?
s VA
s
&5
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ASEC 7-16 Snow Load - Milwaukee

Elevation = 617ft

Ground Snow Load, F; =30 psf

Flat Snow Load, P = 21 psf

Roof Design Snow Load = 21 psf + Drifting snow,

Cd

OOOOO*OOOOOO

20220 00 0 00 (2)0 60 300

gg OOOOOODhOOO o ODECLOOO 0,0.0 ;‘U

OO(

o

o 3|

% S .

gg< ‘-: -‘_-_-'--;i;-if" Y

q v i SRS

o5

OO p—

og 1.0

90! ) . .

: 8 V Wind Direction
208%

o —

gg< — Surcharge Load

%0 ROOF SNOW LOAD FACTORS Due to Drifting

Og “"“\l

Q¢ c

% - M~

o Balanced Snow Load

—

)
o

btovovoe by

31
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ALIBR ET IEER HE M ENERIAM il 1A

Egich; 3= Tz
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AU - B A = M ES 5T L A2 RV % A EE

DIMENSIONS AND SEGTION Rlan —
DIMENSIONS AND SECTION PROPER PROPERTIES OF SQUARE HSS |

Torsional Torsional
Weight Wall Stifiness  Shear Surface
Nominal Size per Thickness S Constant Constant Area
Foot t b/t h Ar r J [H Per Foot
in. in. in. Ib. in. in.2 3 in. in.4 in.3 ft.2
32 x 32 x 58 259.83 0.625 48.2 76.4 1 1 0 19700 1230 10.34
1/2* 210.72 0.500 61 4 61.9 10 27 15900 991 10.45
3/8* 159.37 0375 2.3 468 775 553 12000 750 1051
30 x 30 x 5/8" 242.82 0.625 45.0 10100 778 16200 1070 9.68
1/2* 197.11 0.500, 57.0 8320 4 637 13000 869 9.79
3/8" 149.16 0. 4 770 6370 4 2.1 485 9870 658 9.84
28 x 28 x 58" 225.80 0.6: 4 8140 582 1.1 674 13100 933 9.01
12* 183.50 0.500 539 7 480 1.2 552 10600 755 9.12
3/8* 138.95 0,375 408 68 11.2 421 8010 572 917
26 x 26 x 58" 20, 625 614 497 10.3 577 10500 801 834
1/2* 49. 49.9 411 10.4 474 8430 649 8.45
3/8* 66.3 37, 316 104 362 6400 492 8.51
24 x 24 x 5 354 5030 419 9.44 487 8180 679 7.68
28 450 4 4170 348 953 401 6610 551 779
118.53 61.0 61. 3210 268 9.60 307 5020 418 7.84
2 x 2 174.76 322 322 4 3820 347 8.62 406 6260 567 7.01
N 142.67 41.0 419 3190 290 8.72 335 5070 461 712
108.3 318 2460 223 8.78 256 3850 350 747
20 x 20 x ! 464 2830 283 7.81 331 4670 465 6.34
0.500 5 0 379 2370 237 7.90 275 3790 379 6.45
3/ 0375 503 503 288 1830 183 7.97 1 2880 288 6.51
X 5/8* 0.625 25.8 25.8 41.4 2020 224 6.99 264 3370 373 5.68
1/2* 500 330 330 339 1700 189 7.08 220 2740 305 5.79
3/8* 5 45.0 450 258 1320 147 7.15 169 2090 232 5.84
16 x 16 x 58 127.37 245 245 35.0 1370 171 6.25 200 2170 276 517
1/2 103.30 314 314 283 1130 141 6.31 164 1770 224 5.20
3/8 78.52 28 428 215 873 109 6.37 126 1350 171 523
65.87 291 52.0 520 18. 739 923 6.39 106 1140 144 525
Week Beginning 3-Mar 1 31-Mar 7-Apr 14-Apr 21-Apr
NYS Fiscal Week 10 1 14 15 16 17
= d 2 Projected next roll
Wide Flange Sections | Mill # woek
W44x16x230-335 2 Shutdown 4/28-5/5 Wks
W40x16x199-593 2 10 Shutdown 4/28-5/5 Wks
W40x12x149-327 2 10 13 1 3m Shutdown 4/28-5/5 Wks
W36x17x487-529 2 10 C Shutdown 5/5-5/12 Wks
W36x16.5x231-441 2 10 C Shutdown 5/5-5/12 Wks
W36x12x135-256 2 10 C 13 1 3 13 | 3 Shutdown 5/5-5/12 Wks
W33x15.75x201-387 2 10 C 1 Shutdown 5/5-5/12 Wks
W33x11.5x118-169 2 10 >>>> 13 1 3m Shutdown 5/5-5/112 Wks
W30x15x173-391 2 10 C Shutdown 5/5-5/12 Wks
W30x10.5x90-148 2 10 C >>>> 13 | 3/18 Shutdown 5/5-5/12 Wks
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10" CONCRETE ——s=f |
RETAINING WAL

#4 @ 18" 0.C. VE
WITH STANDARD H

FINISHED GRADE

MBED PLATE AND

12" 0.C. VERTICAL
WITH STANDARD HOOKS

1 170 | ™— (3145 coninuous

HORIZONTAL, EACH SIDE

# @ 12'0.C.
TOP & BOTTOM,
CH WAY
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Super Jumbo WF / Weld Box Column

Designation Steel Grade
American European British t rl 8y
<~ x o
o £ n
24 23
W W HD / HL UB mm | 2 | mm|mm| 88 | &8
(imperial) (metric) 5z 5=
< W < W

W14x16x398 W360x410x592 | HD 400 x 592 4UC 356 x
W14x16x426 W360x410x634 | HD400x 6

465 | 76590 421 | 1770 450 | 2845 723 | 15 |
474 | 16695 424 | 1875 476 |3035 771 | 15
47486 a240| 476 770 152|
| 7902 483 | 16835 428 | 2015 512 |2270 815 | 15
W14x16x500 W 360x410x 744 4| 500 744 |1960 498 | 17010 432 | 2790| 556 | 3500 889 | 15
| W14x16x550 W360x410x818 \550 818 |2024 514 | 17200 437 | 2380 605 |3620 970 | 15
W14x16x605 W360x410x900 UC356% 605 900 |2092 531 |17415 442 | 2595 659 |4760 106 | 15
W14x16x665 W360x410x990 | 356x406x990 | 665 990 |27.64 550 | 17650 448 | 2830, 719 | 4520 115 | 15
W14x16x730 W360x410x 1086 HD400x 108 X 406X 1086| 730 1086 | 2242 569 | 17890 454 | 3070 780 | 4970 125 | 15
W14x16x808 W360x410x1202 HD400x 1202 | UNQPBX406x1202| 808 1202 | 2284 580 | 18560 471 | 3740| 950 | 5720 130 | 15
W14x16x873 W360x410x1299 HD400x 1299 | UC 356 x 406x 1299| 873| 1299 | 2362 600 | 78755 476 | 2935 100 | 5570 140 | 15

W14 x16x455 | W360x410x677

N YANENENESENENANENEN
ANESANENRNENANENANENAN
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Welded Box Column in US & Taiwan

US Taiwan

Same for other
continuity plat

Backing

8%

M B aRsER

ik [ 4a 2%
BEVA AT

http://www.twce.org.tw/modules/freecontent/include.php?fname=twce/paper/741/3-1.htm
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Super Jumbo WF Column Splice

.ﬂv
- i
FINSIH TO
BEAR i
o 0 ol
S © 8FES

I ™ dh ™ rlﬁ b dh

I
|
=i
W T W T TR T I O T LHJ\“IDJ W

d ﬂﬂﬂﬂﬁﬂﬂf”
[

https://www.aisc.org/globalassets/modern-
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PJP Details

\_f"/_\

https://Www.researchgate.net/figure/Typical-column-splice-weld-detail-and-
geometry-extracted-from-Stillmaker-et-al-2016_fig22 328571852
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Finish to bear

AISC 360-16
MZ2. FABRICATION

6.

43

Compression Joints

Compression joints that depend on contact beari ice’Strength shall
have the bearing surfaces of individual fabric I
or other equivalent means.

Dimensional Tolerances

Dimensional tolerances shall be 4l ICe Wi apter 6 of the AISC Code of
Standard Practice for Steel Buildingsi ( 1ereafter referred to as the Code
of Standard Practice.
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Finish to bear
AISC Code of Standard Practice

b.2.2,

6.4.1.

44

Surfaces that are specified as “finished” in the contract doc
roughness height value measured in accordance with ASME B
less than 500 pin. (12.7 pm). The use of any fabricating teciini
a finish is permitted.

Commentary:

For members that have both ends finis
variation in the overall length s
members that frame to othe
length shall be as follows:

For members that are e 30 ft (9 000 mm) in length, the varia-
tion shall be equal '

For members tha
be equal to g

/32 in. (1 mm). For other
ents, the variation in the detailed

Team Engineering Consulting Ltd. £¥58 1 12 EERS
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Beam Shear Connection Design

46

SETBACK 1" MAX:

NR @3"

= COPE LENGTH

O
O~
O
&

112 TYP~, |

3 SIDES
TYP

STEEL WF GIRDER

STIFFENER t2

1 3/4" MIN

’/

~——13/4" MIN

FOR TOP COPE ONLY:
“ W8 THRU W10 = 1" MAX
W12 AND DEEPER =2 1/2"

[ PL3/8 WITH NUMBER O

\g BOLTS PER SCHEDU,

20220 00 0 00 (2)0 60 300
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Beam Shear Connection Design

vity Induced Shear

“Behavior of Stiffened Extended Shear Tab Connections under,

a «
— = —
-
I::::) o i +_a-
o H—E
| Welding

. Extended beam-to-girder s

unstiffened, (b) partial-depth stiffened, (c¢) full-depth stiffened.

not originally developed for use with the partial-
depth or full-de xtended shear tab. The shear tab in this case, may
impose higher rota | demands to the supporting member (girder or column),
which are typically not®€onsidered in frame analysis.”

“The AISC de
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Beam Shear Connection Design

EXAMPLE I1.A-25 ECCENTRICALLY LOADED BOLT GROUP (ELASTIC MET

Given:

Determine the largest eccentric force that can be supported by the available shear

that bolt shear controls over bearing and tearout.

7" dia. Group A bolts, —_ _
thread condition N, \
std. holes

5 @ 3" = 15"

PL7%"

-25-1. Connection geometry for Example II. A-25.
Solution:
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Beam Shear Connection Design

Beam Strength Checks

1. Block Shear Check
2. Bolt Bearing Check

= COPE LENGTH

Bolt Capacity Checks

\
P

1. Bolt Shear Capacity

—13/4" MIN
——13/4" MIN

Shear Plate Design Checks

Shear Yielding (AISC Eq. J4-3)
Shear Rupture (AISC Eq. J4-4

Flexural Yielding (AISC Eq
Flexural Rupture (Al

Block Shear for.Shear . J4-5)
ate Block Shear Planes - Von Mises (AISC{ 9, pg 3-4)
(AISC§ 10, pg 103)

OO NOUAEWNPRE
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Beam Shear Connection Design

[P at (5.75, 0.0); IC at (-5.097. 0.0); CG at (0.0, 0.0)

..............

, . XAM "I HOAET32
Page 21501463

1y @3,

VIM "ME T

MIM "ME —
XAM

1S LA

Bolt Data

No. of bolt rows = 7
No. of bolt cols =
Bolt Group, C = | 4.683
Bolt Dia. = 0.75 in.
Bolt Type: A325 N
Hole Type:  SSLT
Hole Dia,vert= 0.875 in.
Hole Dia,horiz= 1.0625 in.

= |4.683
¢ S,vert = 3 in.

Make Grd Same as v S,horiz = 3 in.
Bolt Spacing Lev = 15 in.
Leh = 1.5 in.
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ETABS V20 API Programming

File Edit View Define Draw Assign Analyze Display Design Options Tools Help
| - Ly 3 ale Al I 1 ., T H - =
U8 Hac /e »aeaaaq PI3 el nd D &d “ED-O- NV mw s tE "O0-T-0-=-6-
l* Model Explo... | v x | [ 3-DView | -
Model Displsay Tables Reports
Model
+- Project
i Strocture Layout
+ - Propertes
- Stroctural Objects
+)- Groups
| 4 Loads
+ Named Cutput Items
+ Named Plots

Search Beam Vu High... - o
Search Section Name H588X 300
Search End Vu Highter Than 40 fonf

¥u Search Result

114 Search Yo Higher
Select Bays From Last

146 Vu Search Result

325 Bay H588X 300 Found=] 55
130 Yu Over Count=27
Max Vumd2 41600t
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3. Web Local Crippling

This section applies to compressive single-concentrated forces or the compressive

component of double-concentrated forces.

The available strength for the limit state of web local crippling shall be determined

as follows:

0=0.75(LRFD) ©Q=2.00(ASD)

The nominal strength, Ry, shall be determined as follows:

(a) When the concentrated compressive force to be resisted is applied at a distance

from the member end that is greater than or equal to d/2:

1.5
. EFont
R, = 0801 1+3{’—”](E] 2wy
d Iy by

(b) When the concentrated compressive force to be resisted is app
from the member end that is less than d/2:

(i) Forlp/d<02

1.5
R, = 0407 1+3(%’)(ﬁ}

(ii) For lp/d > 02

R, = 04012 (J10-5b)

where
d = full nominal depth of th

When required, a transverse stiffener,
plate extending at least one-half the depth

transverse stiffeners, or a doubler
e web shall be provided.

54
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