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Speaker Information

Russell J. Jeck, P.E.

Senior Design Engineer | Licensed PE in NY, CT, VA and MD

EXPERIENCE

Proven ability to supervise and coordinate the design and
construction of large capital projects including bridges, buildings,
stations, tract, and power facilities.

PROJECT

- Hudson Yards - Harmon Rail Yard

- Verrazano Bridge - Moodna Viaduct

- MTA East Side Access - Hudson Stations

- Taconic Parkway over Croton Reservoir - Hudson /Harlem Bridges

- Yankee Stadium Station

Special Elite Engineers Webinar Sequence An Insider’s Perspective



Learning Objectives

At the end of this course, participants will be able to understand:

1. Using Midas Civil to meet and analyze structural elements to account for

1) fabrication tolerance

2) member imperfection

3) partial yielding of the cross-section

4) boundary conditions that are not fully idealized

2. Using Midas Civil to model loads on structures from excavators, cranes,
and other construction equipment

An Insider’s Perspective

Special Elite Engineers Webinar Sequence



Huds

7771

7/

T

deddy

N




Construction Engineering- Introduction

* Construction Engineering
* Part Design — Part Load Rating

* Designs of structural members for SOE’s, crane runways,
column restraints, anchor bolts, etc.

* Comparative Engineering

— Sometimes better to show construction loads are less than design
loads rather than providing calculations for member capacity based
on a limited understanding of analysis assumptions that went into
the design

— Use of shoring and cribbing to spread loads

MIDAS Information Technology Co., Ltd.



Hudson Yards - Introduction

Two Projects in One for Tutor Perini Corporation

Construct Gateway Tunnel Extension - Amtrak

Construct “Platform” — Lower Level for Hi-Rise and Mall
Tunnel — Structural Design - Parsons Brinkerhoff

Platform and Overbuild — Structural Design - Thornton Tomasetti

Crane Engineering — Howard Shapiro and Associates

MIDAS Information Technology Co., Ltd.



Hudson Yards — Challenges / Interesting Facts

Access — Construction in an Active Railroad Yard

Hudson Yards stores trains for LIRR daily Operations — Penn Station

Strict Outage Requirements weekends and nights

Column Foundations are in between Yard Tracks — 6 ft. Clearance

Column Foundations are on Tunnel Roof

Several Column Loads are 15,000 to 30,000 kips

MIDAS Information Technology Co., Ltd.



Hudson Yards — Construction Engineering Challenges

Calculations - Boundary Conditions

e AASHTO and AISC formulas meant for every engineer except
for the ones that work for Contractors

 Must be aware of limitations of code formulas

e Whatis “K"?

e AISC Direct Analysis Method

Equipment - One Crane vs. Two Crane Picks
* One crane picks - cog of member to be lifted is critical
* Max 70% Capacity of Chart

MIDAS Information Technology Co., Ltd.



User Defined Properties

Material Data Material Data
General General
Material ID 3 Mame AS5B3-50 Material ID 3 Marme AS88-50
Elasticity Data Elastidty Data
Steel . User Defined
Type of Design Type of Design User Defined -
N e - Standard
DB A538-50 - DB
Concrete Concrete
Standard Standard
Ty_pe of Material Code Ty_pe of Material ) Code
(@) Isotropic Orthotropic (@) Isotropic () Orthotropic
DB DB
Steel User Defined
Modulus of Elasticity : 2.9000e+004 | kipsfin~2 Modulus of Elasticity : 2,3200e+004  kipsfin~2
Poisson's Ratio 0.3 Poisson's Ratio 0.3
Thermal Coeffident : 6.5000e-006 | 1/[F] Thermal Coefficient : 6.5000e-006  1/[F]
Weight Density 0.000284 | kipsfin~3 Weight Density 0.000284  kipsfin~3
[C] Use Mass Density: 7.356e-007 | kipsfin~3fg [T] Use Mass Density: 0 | kipsfin~3fg
—EConcrete —EConcrete
Modulus of Elasticity : 0.0000e+000 | ipsfin~2 Modulus of Elasticity 0.0000e+000 | kips/in~2
Poisson's Ratio a Poisson's Ratio 0
Thermal Coeffident : 0.00002+000 | 177 Thermal Coeffident : 0.0000e-+000 | 1/[F]
Weight Density 0| kipsfin~3 Weight Density 0| kipsfin™3
Use Mass Density: 0| kipsfin~3/g Use Mass Density: U | kipsfin~3fg
Plasticity Data Plasticity Data
Plastic Material Name Flastic Material Name NOME -
Thermal Transfer Thermal Transfer
Spedific Heat 0 Btukips *{F] Specific Heat 0 Btujkips=[F]
Heat Conduction 0 Btu/fin*hr*[F] Heat Conduction 0 Btuyfin*hr *[F]
Damping Ratio 0.02 Damping Ratio 0.02
oK ][ cancel ][  apply ] [ oK || cancel Apply

MIDAS Information Technology Co., Ltd.




Hudson Yards — Construction Engineering Challenges

Challenges — Structural Analysis
* Responsible for determining effects of “Equilibrium on the Deflected Shape of the Structure”

e “Structure” for Construction Engineers can mean rebar cages, standees, single beams hanging from a crane
to incomplete partially braced structures and structures during various states of demolition

* Frequent Use of AISC Direct Analysis Method — Reduced Stiffness to Account for Partial Yielding
* Including maximum fabrication tolerances in the models

* Loads at various stages of construction or demolition

* Use of shapes that are more square than deep to account for uncertain boundary conditions

* Deflections sometimes control .... Getting deflection right with uncertain boundary conditions is the trick

MIDAS Information Technology Co., Ltd.



Hudson Yards — Construction Engineering Challenges

Excellent Webinar

Detailed examples of
Truss and beam
Erection calc’s

Erection Engineering:
The Science Behind the Art

Presented by
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Will Jacobs, V, Clint O. ReXx,

P.E.; S.E. Ph.D. P.E.
structural
Stanley D. Lindsey & Associates STEEI_
Atlanta

MIDAS Information Technology Co., Ltd.




ing Tower Crane
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Hudson Yards — Construction Engineering Challenges Continued

Shipping Logistics — A-frame Columns and Trusses have to be
Spliced on -site

Lifting Lugs - Weld must be designed to resist bending

Concrete Tunnel Roof Construction — 12 ft. thick — rebar stands

Drilled Shaft Construction — Rebar Cage Installation — 85 ft. long

MIDAS Information Technology Co., Ltd.



Rebar Cage Installation

MIDAS Information Technology Co., Ltd.



Rebar Cage Installation

" N MIDAS/Civil
4 Base - | B POST-EROCESSOR
DEFORMED SHAPE

RESULTANT

X-DIR= -6.343E-002
NODE= 4857

Y-DIR= 1.291E-001
NODE= 3835

Z-DIR= -5.835E+000
NODE= 3604

COMB.= 5.836E+000
NODE= 3604

SCALEFACTOR=
7.817E+000

ST: SW

MRX : 3604

MIN : 388

FILE: 01-05-2015~

UNIT: in

DATE: 05/14/2015
VIEW-DIRECTION

X:=0.612 z

Z: 0.500

AN Madal View | .

MIDAS Information Technology Co., Ltd.
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LIRR Railroad Yard - aka Hudson Yards - Pre-construction

MIDAS Information Technology Co., Ltd.



Utility Relocation

MIDAS Information Technology Co., Ltd.



Secant Wall Construction

MIDAS Information Technology Co., Ltd.




Secant Wall Construction

AW.ERERN . AN
S

Pp—7 -

SN JABREREAEL s

MIDAS Information Technology Co., Ltd.




Secant Wall Construction

MIDAS Information Technology Co., Ltd.




Tunnel Excavation

MIDAS Information Technology Co., Ltd.




Tunnel Excavation

MIDAS Information Technology Co., Ltd.




Tunnel Wall / Slab Construction
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Tunnel Wall / Slab Construction

MIDAS Information Technology Co., Ltd.



Tunnel Roof Construction

MIDAS Information Technology Co., Ltd.




Tunnel Roof Construction
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Tunnel Roof Backfilled

MIDAS Information Technology Co., Ltd.



Plan Elevation of Truss
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Truss Shop Drawing ﬁ
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Tekla Model of Truss

606102

87 KIPS
606T01T | |
(100 KIPS [NEE NG

D e .
. | \
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. ‘ ] - . _,"—,_ 7 27 - : . ¢ = < 0 | & .:g.g.--
bl e FD> < o
61 KIPS sl | e i
606712
99 KIPS

606C04
af 61 KIPS

608T06 A.5-LINE TRUSS
62 KIPS

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

AISC Tolerances

(Total Length, ft)
10

1/8 in. x

Apply Wind Loads

Conservatively Use 50 p.s.f. per AASHTO

MIDAS Information Technology Co., Ltd.



_Hudson Yards Truss Erection - MIDAS Model




Hudson Yards Truss Erection

Modeling Nodes for Tolerances

Case 1 - Top and Bottom Chords both swept in same direction

1.6 in. max.
!

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

. . MIDAS/Civil
i Base = | POST-PROCESSOR

BEAM FORCE

RXIAL

1.55585e+002
1.33005e+002
1.0€045e+002
7.8085€e+001
5.21257e+001
2.51655%e+001
+ 0.00000e+000

—-2.87538e+001
=5.57137e+001
-8.2873¢ce+001
-1.05633e+002
-1.36553e+002

CBS: ND+W

18

3

FILE: 11-26-2014~

UNIT: kips

DATE: 11/30/2014
VIEW-DIRECTION

Axial Forces Case 1 | C -

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

MIDAS/Civil
POST-PROCESSCR

BEAM FORCE

\i

F% Base - |

MOMENT-v

.e0e77e+002
-31412e+002
-0214ce+002 §
-.2875%e+001
-3€l4le+001
0.00000e+000
-1.45175e+001
—4.41832e+001
=7.34450e+001 §

R

[y

et —1-02715e+002

1 -1 _31381e+002
-1_.61246e+002

CBS: ND+W

MAX : 8

MIN : 9

FILE: 11-26-2014~

UNIT: ft*kips

DATE: 11/30/2014
VIEW-DIRECTION

Case 1 — Bending Moments due to Wind Loads ‘\t-'

Z: 0,259

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

MIDAS/Civil
Hi Base Al 5 POST-PROCESSOR
" TRUSS FORCE
TENS. /COMP.
.13148e+002
.03261e+001
.75042e+001
.46823e+001
.18603e+001
.00000e+000
—t -2.37835e+001
— -4.66055+001
— -6.94274e+001

[— -9.22493e+001
-1.15071e+002
1.37893e+002

CBS: ND+W

MAX : 54

MIN : 52

FILE: 11-26-2014~
UNIT: kips

Case 1 — TrUSS Forces DATE: 12/01/2014

VIEW-DIRECTION

-
Z: 0.259 :

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

% Base

- | H

Case 1 — Deflection

MIDAS/Civil
POST-PROCESSOR

DEFORMED SHAPE
Z-DIRECTION

X-DIR= 0.000E+000
NODE= 1

Y-DIR= 0.000E+000
NCDE= 1

Z-DIR= -2.752E+000
NODE= 17

COMB.= 6.380E+001
NCDE= 17

SCALE FACTOR=
7.145E+002

CBS: ND+W

MAX : 1

MIN : 17

FILE: 11-26-2014~

UNIT: mm

DATE: 12/01/2014
VIEW-DIRECTION

A g
z: 0.259

MIDAS Information Technology Co., Ltd.




Hudson Yards Truss Erection

[CC*111 CHECK RXIRL STRENGTH.

{ }J. Check slenderness ratic of axial compression member (El/r).
[ RBARSHTO-LERFD12 Specification 6.9.3 ]
-. Kl/r = 356.4 > 120.0 -—---> HNOT ACCEPFTABLE !

MIDRAS/Ciwvil - Steel Code Checking [ AASHTO-LRFD1Z ] Version B8.3.5

{ }J. Check width-thickness ratic of flange (BIR).
[ RARSHTO-LERFD12 Specification 6.9.4.2 ]
-. Lamkda r = O0.56*3QRT[Es/Fy] = 13.4%
-. BTE = kif/2tf = 2.91 <« Lambda r --->» NON-SLENDEE S3SECTICN !

{ }J. Calculate reduction factor of unstiffened elements (Qs).
- Rz = 1.0 (Unstiffened elements are not Slender.)

{ }. Check depth-thickness ratic of web (LDTIR).
[ RARSHTO-LERFD12 Specification 6.9.4.2 ]

-. larbda r = 1.49*SQRT[Es/Fy] = 35.82
-. Dweb = H-tfl-tf2 = 1.05 ft.
-. DTR = Dweb/tw = 7.12 <« Lambda r ---> NON-SLENDER SECTICN !

{ }J. Calculate reduction factor of stiffened elements (Qa).
- @ = 1.0 (Stiffened elements are not Slender.)

{ ). Full reduction factor Lor 3lender section (Q=sRa) .
[ AASHTC-LRFD12 Specification 6.9.4.2 ]

- Q@ = Qa*a = 1.000

-. Po = Q*Fy*hkrea = 5850.0000 kips. I
{ ). Cal«

[ A

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

{ ). Calculate Flexural Buckling Resistance (Pe_FB).
[ AASHTO-LEFD12 Specification 6.9.4.1]
pi~2 * E
-. Pe FB = —————— Area = 263.6670 kips.
(Kl/r)~2

{ }J. Elastic Critical Buckling Resistance (Pe).
-. Pe = Pe FB = 263.6670 kips.

{ ). Calculate axial compressive strength (phiPn).
[ AASHTO-LEFD12 Specification 6.9.4.1.1 ]

—. phi = 0.90
-. Pe/Po = 0.05 < 0.44

. Pn = 0.877*%Pe = 231.24 kipa.
—. phiPn = phi*Pn = 208.11 kipa.

{ ). Check ratic of axial strength (Pu/phiPn).
Fu 136.12

R R — = 0.65 < 1.000 --—-> O.K.

phiPFn 208.11

MIDAS Information Technology Co., Ltd.



Hudson Yards Truss Erection

i Base < IR

Axial Forces Case 2

MIDAS/Civil
POST-PROCESSOR

BEAM FORCE
AXIAL

1.21859e+002
1.03826e+002
£.57921e+001
! 6.77586e+001
! 4.97251e+001
! 3.16916e+001
L1 1.36581e+001
i 0.00000e+000
== > 24089e+001
1 _4.04424e+001

. -5.8475%+001
-7.65093e+001

ST: Dead

MAX : 18

MIN : 3

FILE: 11-26-2014~

UNIT: kips

DATE: 12/01/2014
VIEW-DIRECTION

L 4

Z: 0.25%8

MIDAS Information Technology Co., Ltd.




Hudson Yards Truss Erection

&

Base

il 5!

Case 2 — Bending Moments due to Wind Loads

MIDAS/Civil
POST-PROCESSCR

BEAM FORCE

MOMENT-y
1.43163e+002
1.16745e+002
9.03260e+001
6.39074e+001
3.74889e+001

T 0.00000e+000

-1.53482e+001

-4.17668e+001

-6.81854e+001

]—] -9.46039%e+001
l -1.21022e+002
-1.47441e+002

ST: Dead
MEX : 57
MIN : 57

FILE: 11-26-2014~

UNIT: in*kips

DATE: 12/01/2014
VIEW-DIRECTION

4.

MIDAS Information Technology Co., Ltd.




Hudson Yards Truss Erection

|5 Base

A

3,
1t

v
Vix

Av.
AV,

Case 2 — Truss Forces

MIDAS/Civil
POST-PROCESSOR

TRUSS FORCE
TENS. /COMP.

1.12822e+002
- 9.01442e+001
L 6.74667e+001
i 4.47893e+001

2.21118e+001
— 0.00000e+000
L1 -2.32431e+001
! —4.59206e+001
L _6.85980e+001
-9.12755e+001
-1.13953e+002
-1.36630e+002

CBS: ND+W

MAX : 54

MIN : 52

FILE: 11-26-2014~

UNIT: kips

DATE: 12/01/2014
VIEW-DIRECTION

|-

Z: 0.000

MIDAS Information Technology Co., Ltd.




Hudson Yards Truss Erection

% Base

5

Case 2 — Deflection

MIDAS/Civil
POST-PROCESSOR

DEFORMED SHAPE
Z-DIRECTION

X-DIR= 0.000E+000
NCDE= 1

Y-DIR= 0.000E+000
NODE= 1

Z-DIR= -1.001E-001
NODE= 18

COMB.= 2.537E+000
NCDE= 17

SCALE FACTOR=
7.694E+002

FILE: 11-26-2014~

UNIT: in

DATE: 12/01/2014
VIEW-DIRECTION

]
Z: 0.000

MIDAS Information Technology Co., Ltd.




MIDAS Civil Advantages

Easy to Create Trusses and Modify
Nodes

Accurate Deflection Calculations
AASHTO Code Check
Easy to Apply Loads and Combinations

P-Delta and Buckling Analysis

MIDAS Information Technology Co., Ltd.
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Hudson Yards D-Node and D-Line Truss

MIDAS Information Technology Co., Ltd.



Hudson Yards D-Node and D-Line Truss

. . MIDAS/Civil
% Base = | POST-FROCESSOR

BEAM FORCE

MOMENT-y
4.66081e+002
4.00309e+002
3.34537e+002
2.68765e+002
2.02993e+002
1.37221e+002

T 7.14487e+001

—+ 0.00000e+000

. -6.00955e+001

-1.25868e+002

. -1.91640e+002
-2.57412e+002

Hudson Yards D-Node and D-Line Truss

CBS: -Wind100

Moments due to 100 mph wind

MAX : 65

MIN : 18

FILE: 05-14-2015~

UNIT: ft*kips

DATE: 05/14/2015
VIEW-DIRECTION

X:-0.812 7

Z: 0.500

MIDAS Information Technology Co., Ltd.



- Hudson Yards D-Node and D-Line Truss

Hudson Yards D-Node and D-Line Truss

Both Sides Erected with Bracing

MIDAS Information Technology Co., Ltd.



Hudson Yards D-Node and D-Line Truss

Hudson Yards D-Node and D-Line Truss
Both Sides Erected with Bracing

100 mph wind loads

MIDAS/Civil
POST-PROCESSOR

BEAM FORCE
MOMENT-y
1.58561e+002
1.35749%e+002
1.12938e+002
9.01271e+001
6.7315%e+001
4.45047e+001
2.16935e+001
0.00000e+000
-2.39289%e+001
F-4.67401e+001
-6.95513e+001
-9.23625e+001

CBS: -Wind100

MRX : 23

MIN : 12

FILE: 05-14-2015~

UNIT: ft*kips

DATE: 05/14/2015
VIEW-DIRECTION

S e 5

Z: 0.500

MIDAS Information Technology Co., Ltd.



Hudson Yards Columns
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. Hudson Yards Columns

\‘

MIDAS Information Technology Co., Ltd.



. Hudson Yards Columns

MIDAS Information Technology Co., Ltd.



. Hudson Yards Col

MIDAS Information Technology Co., Ltd.



Hudson Yards Columns

1
MIDAS Information Technology Co., Ltd.




. Hudson Yards Columns
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~ Hudson Yards Columns
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Hudson Yards Columns

Column B-15 Loads and Reactions

MIDAS Information Technology Co., Ltd.



Hudson Yards Columns

4 Base

- |

Column B-15 Moments from Wind Loads

MIDAS/Civil
POST-PROCESSCR

BEAM FORCE
MOMENT -y
7.20044e+001
5.79805e+001
4.39565e+001
2.99326e+001
T 1.59086e+001
0.00000e+000
-1.21393e+001
-2.61632e+001
-4.01871e+001
=T -5.42111e+001
-6.82350e+001
-8.22590e+001

CBS: ND+W

MEX : S

MIN : 5

FILE: 12-01-2014~

UNIT: ft*kips

DATE: 12/01/2014
VIEW-DIRECTION

X:-0.61

wle

Z: 0.500

MIDAS Information Technology Co., Ltd.




~ Hudson Yards Columns

Check PBoliz for Top Lug Flate: Stage 1 Column iz horizonial

F = 3£.3 Eips=
e = 18.0 i
bDe=zign Momeni = STE. 8 Eip—in
Total Shear = 3.3 Eip=
£ of Holtz in =hear = 4.0
Shear per Holi = 808 xip=
£ of Bolt=z in Ten=zion = £.0
Diziance befween bolf [inez = 30.0 1Tl
Tenszion per Bolfi = 8.8 Eip=
Holt Mameier = 1.1£5 1Tl
Ay = 0.89 in®
Fae = 20.0 (k=i)
Fas = 54.0 (E=i)
Q = 2.0

50.8 (kips=)
30.4 (rips)

Nef Tenszion Capacifty per bolt

Net Shear Capacify per Holt

Tenzile strezz per bolt {f.) = 2.7 (k=i)
Shear =ztrezz per Holt {f..) = 813 (k=i
. _ . F
Mndified tenszile =ztress (F ' ,..) = 50.0 (k=i) OK F',,E:;I_,E.Fm—lrﬂfng?m
Lt

MIDAS Information Technology Co., Ltd.



~ Hudson Yards Columns

Check weld from plaie dpi’307 fo fop of column

P = 25 kips
e = 8.5 iTL
Mo = ETE. D Eip—imn.
E. — weld = 4800 in/in
b T 4. .43 Ezi
fw= J-f.fb:]'z + (f shear)® Po..= 2500 kips
f A. = =d 0 in®
L, = ro= .
w F Fabemr = .04 k=i
707 f. = 4.55 k=i
F.. = 7.0 Ezi
Heguired Throaf Fize = 0.308& in

MIDAS Information Technology Co., Ltd.



~ Hudson Yards Columns

Properties of a Weld Treated as a Line

Section Modulus Bending Polar IMcenant of Inerta
jaboul horieontal ass X-X)
al? ]
_ ¥ (3N 4 d?)
2—? _|| -_l'.i-_
I=bd o B 3
&
d* b+ d)
£ —bd + =
3 i A
T St P (Zb+d)  BE 4+ AP
I N =T I==53 E+d
[P ——
al H-fp-x ot &+ Bhd? + 7
= —_— [ ——
L_ = b+ = =
bl
X —-1f---- X a 26 + Gbd® + ¢ I
d = - |
[ . PRty :
X =N il L
o —_— =
I _ =3 =73
iy hE-glFr-Lrll.:u:h Ill;li‘_ui-fl-'!-ﬁ'\rlll'l,t )
ot s e rr At r s g Y ey At




~ Hudson Yards Columns

Stage £ — Load= on boli=: Upper Feciion iz Vertical

Iotal Azzembly Weight = 84.8 kip=
Out to Ouif Holf [Miance = = £.50 It
Diztance fo Co& = 7.1 It
X of itotal lengih = =  44.0%

Lf Enlf Hegarctiiom

38.2  kips

Hf Holt Reaciion = =8 4 kip=
F = 382 kEip=
£ of Bolfz in Ten=ion = £.0
TFen=zion per HBolf = &8 7 kip=
Bolt Diametier = i.125 iTL
A, = .98 in®
Fa:e = 0.0 (E=i)
Faw = 54.0 (k=i)
Q = 2.0

Net Tenzion Capacify per bolf 50.8 {Eips)

Tenzile zirezz per bolt {f..) = 18 2 (k=zi)

1

MIDAS Information Technology Co., Ltd.



Hudson Yards Columns

MIDAS Information Technology Co., Ltd.



Hudson Yards Columns

MIDAS Information Technology Co., Ltd.




Hudson Yards 11" Ave Bridge

MIDAS Information Technology Co., Ltd.



Hudson Yards 11t A '

MIDAS Information Technology Co., Ltd.
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Temp. Support Girder

To replace Pier 1
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MIDAS/Civil
POST-PROCESSCR

BEAM FORCE

MOMENT-y

2.202082+004
2.00185a+004
1.80170+004
1.€0151ae+004
1.401222+004
1.20113a+004
1.000384a+004

| 3._00756e+003
B & 00S567e+003
= 4.00278e+002

2.00185@+003

0.000002+000

CBSmax: sLCBl

MRX : 2487

MIN : 2453
FILE: 01-09-2015~
UNIT: fc*kips
DATE: 05/15/2015

VIEW-DIRECTION
X: 0,612 .
Z: 0.500

MIDAS Information Technology Co., Ltd.



4\ Model View |

MIDAS/Civil
POST-PROCESSCR

BEAM FORCE

MOMENT-y

1.0€951a+003
85.3005€c€a+002
7 .30282+002
€E.50463a+002
5.10€5€+002
3.708432e+002
2.21030a+002

— 1 38.12163e+001
i 0.00000e+000
= -1.884039@+002
-3 .28222e+002

-4 .6803sa+002

CBSmax: sLCBl

MAX : 205

MIN : 14

FILE: 01-09-2015~

UNIT: ft*kips

DATE: 05/15/2015
VIEW-DIRECTICN

X: 0,612 7

Z: 0.500

MIDAS Information Technology Co.,

Ltd.



W3E x 160

Element 275 Max Positve Bending =
Position I Max Megatve Bending = -16575.96 kip-in.
Moment Type Beam Max Shear = -123.60 kips
I. Design Condition (Positive Flexure)
1. Section Properties
N - . 1
Positicn Material Thick (in) f, (ksi) f, (ksi) Mote
Compressicn Flange]  ASB8-50 1020 50.000 70.000 less than 2 in.
Tension Flange ASB8-50 1020 50.000 70.000 less than 2 in.
Web AS88-50 0.650 50.000 70.000 less than 2 in.
[Cesign Strength]
Foe = 30000 ksi (Compression Flange Yield Strength)
2 R, = 50000 ksi (Web Vield Strength)
Fe | = 30,000 ksi (Tension Flange Yield Strength)
E. | = 20000000 ksi (Elastic Modulus of Steel)
U= 400U |1n t, | = U.baU (In |
Position Material Thick (in) 1, (ksi) £, (ksi) Mote
Compression Flange!  AS583-30 1020 50.000 70.000 less than 2 in.
Tension Flange ASB8-50 1020 50.000 70.000 less than 2 in.
Web AS83-50 0.650 50.000 70.000 less than 2 in.

[Dresign Strength]

Foe =

_ﬁ'ﬂ
1]

m
1l

S0.000 ksi
S0.000 ksi
29000.000 ksi

S0.000 ksi (Compression Flange Yield Strength)
(Web Yield Strength)
(Tensicn Flange Yield Strength)
(Elastic Modulus of Steel)

MIDAS Information Technology Co., Ltd.




Stopaz (IN7) 614.335 | Saieaglind | SE0.642

V. Strength Limit State - Flexural Resistance
1. Flexure
W Negative moment
1) Design Forces and Stresses
Loadcombination Mame scLCBEL
Loadcombination Type -

M, (kips-in) W, T
[:Dmpgnent ............ S g e ] ) )
. Steel (Mpy)  iLong-term (Mg Short-term sum (kips) : (kips-in)
Forces (-] -4662 267 0.000 -11913.688 -16575.955 | -123.694 -31.153
f_s (ksi
Com pgnent I S = ': ..... :I ..........................
Stee| (Mo iLong-term (Mpz) Short-term SUm
i Top 8718 | 0.000 15286 24004
Ciresses T — SO SOOI SO ST
! Bot : -8.718 0.000 : -18.785 -28.503

MIDAS Information Technology Co.,

Ltd.
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37291817 kipsin

— =

" Yield Moment(My) (AASHTO LRFD Bridge, 2012 D622)
@ Yield Moment of Top Flange
15 [ M -4562E+03 Q.000E+00 M
F:,. _ =L oz . AT _ + . + . AD _ 50.000
S e Srapi 2.348E+02 e 143E+02 TI4E+02

45764216 kipsin

MF-\.J

M:.-‘-n:. = Mj: + ij_ + M_.:.Lj = | 41101848 kiFI'S-'iI'I

@ Yield Moment of Bottom Flange
Mz Ml oz M -4 BRZE+D3 0L000E +00 A
F, | = i Y il = - + - + - = G0.000
S Ssanm) Ssans) 5.348E+02 5.606E =02 6.022E+02

My = 35357848 kipsin

M?‘Eﬂ' = M:.: + M:u + th = 31}595‘.5’31 klpi—ll’l

k=i

k=i

MIDAS Information Technology Co., Ltd.
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} \ Rocker Bearing - Extended
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MIDAS/Civil
POST-PROCESSOR

PLN STS/PLT STRS

SIG-EFF TOP

AdAddA0O00000A
000000000000
000000000000
A o o o
ueaau“eaauao
NEMOUMAOWLO
OWArNIOWANMA
NOM-WOLONOWNn
OMENEEIMAONS A
WMMNONENEAOW
LA D N O Y L B P e
Addddn-wemMdA

¥

Bearing

ST

Avg Nodal

205

MAX

MIN

2043

02-03-2015~

FILE:
UNIT

n2

in
05/15/2015

kips/

DATE

VIEW-DIRECTION

12

-0.48

0.500

Z

Base

E

kg L TP

bﬁyybagaﬂré
TR AN

,wqb-..rﬁma&...ﬂ y

LERY Sl
P P

_ GO
_ ARSI

LT 4T

e
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MIDAS Information Technology Co., Ltd.

POST-PROCESSOR

MIDAS/Civil

BEAM FORCE

MOMENT -y

2.9514€0a+00
2.€057€a+00

[ i
- -

CBS:

2.29€91a+00
1.5958807«+00
1.€79232a+00
1.370328a+00
1.0€154a+00
7 .-.52€959%a+00
4 .4285€a+00
0.00000a+00

—1.73830a+00
-4 . 82€ET72a+00

sLCB1

MRX
MIN

27
27

FILE:
UNIT:
DATE:

01-28-2015~
ft*kips
05/15/2015

VIEW-DIRECTION

X:-0.812 7

Z: 0.500



MIDAS/Civil
POST-PROCESSOR

BEAM FORCE

AXIAL

1.€1204a+001

0.000002+000

-2 .22€02«+002
~+ —2.4135€4a+002
-4 .€1325a+002
—5.80€8€a+002
=7 .00047a+002
—=8.134038a+002
-5.38770+002
-1.05813«+003
-1.17745a+003
—1.296€85a+003

CBS: sILCBl

MRX : 24

MIN : 6

FILE: 01-28-2015~

UNIT: kips

DATE: 05/15/2015
VIEW-DIRECTION

v - |
X*—ll_nl
. PR

12 7

Z: 0,500

MIDAS Information Technology Co., Ltd.



Crane Outrigger Loads

)’) - | | T —ﬁ:r"‘“i = N
ﬂ 2 | | ml ‘ A =X
LTM 11004 2 063924/0000 CODE >0013< t_187 0111300 %Ibs ﬁ 5600
400
. %ﬁa") P
klibs ( )
/ ft  70.0
100% 100% 3 40.3°
[ s85186] [ 83738] [ ‘OOJ
215 43352 i ::?S gg 6
/ o, '
L O+ O« « 46+ 92+ 92:
[ 62811] / [
(§)
ft 74 .3
0.0° =

MIDAS Information Technology Co., Ltd.



GBP - Crane Crawler Loads

GBPressuns ver: 1.0.6.0
@anﬂnwa c Ground Bearing Pressure Estimator 41232015 3-30 PM
Project [Operating Surface: Soft - Tread Contact Widih 47.3 Inches
Model 14000 Series 2 [Primary. TB4F T (56M) #76 BOOM

Machine Counterweight 168,000-LB (76.200-KG) + 53,000-LB (24, 040-KE3) [Secondary; OFT (0M) Mo Attachment

Crawler. Fixed, Position; Gantry Up Load: From Boom 14,000 LES @ 140 i radius

Imperial Pressure Conversion Factor: 1 PSI = 144 PSF

T'TEL U

Boom Over Front or Rear Boom at Critical 24 degree Swing Boom Over Side
Center of Rofation o Fulcrum: 141,83 inch Center of Rotation to Fulcrum: 141,83 inch Center of Machine to Gir of Grawlers: 108.7 Inch
A 36.1 psi 40.3 psi 25.5 pal
B 0.0 psi 0.0 psi 5.5 psl
L1 2450 inch 282 9 inch Nl =]
[ 38.1 psi 32.2 pal 74 pai
D 0.0 psi 0.0 psi 7.4 psi
] 245.0 inch 225 5 inch 283.7 inch

MIDAS Information Technology Co., Ltd.
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er Loads
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- Composite Design Results

Analysis of RT600F on 11th Ave Bridge

Element 14 W3e x 192
Position I Max Positve Bending =
Moment Type Beam Max Megatve Bending = -24701.36 kip-in.
Max Shear = 167.45 kKips

I. Design Condition (Positive Flexure)
1. Section Properties
1) Slab Properties

B, = 72000 in
nT T i
o= 3.760 in
£ = 4000 ks
E. = 3644147 ks
A = 4960 jn?
F. =  60.000 ksi

¥r

2) Girder Properties

[Section]
b:. = 12100 in by = 12100 |in
t. = 1.260 |in th = 1.260 in
D = 34500 |in t. | = 0.765 |in

MIDAS Information Technology Co., Ltd.
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11t Avenue Bridge Deck Demolition
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11t Avenue Bridge Deck Demolition

Section Properties
For Timber Planks

Material Data
General
Material ID 2 Name Wood
Elasticity Data
i User Defined
Type of Design User Defined -
DB
er
efined Concrete
Standard
Ty:pe of Material i Code
(@) Isotropic () Orthotropic
DB
User Defined
Modulus of Elasticity : RENG R | kips/ft~2
Poisson's Ratio 0.4
Thermal Coefficent 2.0000e+006  1/[F]
Weight Density 0.02419 kips/ft™3
[T use Mass Density: 0 | kips/ft~3/fg
—IE‘ Concrete
Modulus of Elasticity : 0.00002+000 | kipg/ft~2
Poisson's Ratio 0
Thermal Coeffident : 0.0000e+000 | 1/[F]
Weight Density 0 | kips/ft~3
Use Mass Density: 0 kips/ft~3/g
Plasticity Data
Plastic Material Name NONE -
Thermal Transfer
Spedific Heat 0 Btu/kips*[F]
Heat Conduction 0 Btu/ft*hr=[F]
Damping Ratio 0
[ oK ][ cancel | Apply

MIDAS Information Technology Co., Ltd.



11t Avenue Bridge Deck Demolition

Loading en OQuerhang Brackeis:

Broacket Spacing .00 J
Loading for 100 psf 0.3 kips
Loading for 2000 b point Load = = 0.8 kEips o

08 keips H— I~
\ o |
== — g3 x &

| 1.25 | 2.0 fi | |
B kips st fl i
¥ kipssJt | l l -
| [ | I |: |
r v rF Y7 'l + ]
— ‘f!—- S _ﬁ?‘-.
e 3 ft —= >
- .
#.xf:’-l 75 i Tl
T
Pt
.-*"-:f"’.-.
T C49 OH Bracket
ot
Logding on Vertical Posé:
FPost Spacing = 2.00 B
Vertical Looding = n.a3 ksf
Load per Posi = o.09 kips A fi

MIDAS Information Technology Co., Ltd.



11t Avenue Bridge Deck Demolition

0.1

Load [Diagram  from
WiitAs (tvil Model

MIDAS Information Technology Co., Ltd.



11t Avenue Bridge Deck Demolition

f{} Base

= |

M,
1t

MIDAS Information Technology Co., Ltd.

MIDAS/Civil
POST-PROCESSCR

BEARM FORCE

MOMENT-y
4.14935e-001

. 3.29834e-001
2.44732e-001
+ 1.59631e-001
7.45296e-002
0.00000e+000
-9.56730e-002
-1.80774e-001
-2.65876e-001
.50977e-001

.36078e-001
.21180e-001

CB: Live

MAX : 79

MIN : 36

FILE: 01-16-2015~

UNIT: ft*kips

DATE: 05/19/2015
VIEW-DIRECTION
-0.812 A




11" Avenue Bridge Deck Demolition

. . MIDAS/Civil
F% Base 3 | POST-FROCESSOR

TRUSS FORCE

TENS. /COMP.

.00000e+000
.25209e-001
.50418e-001
.75627e-001
.30084e+000
-1.62605e+000
-1.95125e+000
-2.27646e+000
-2.60167e+000

— R -2.92688e+000
-3.25209e+000
-3.57730e+000

CB: Live

g4

g6

FILE: 01-16-2015~

UNIT: kips

DATE: 05/19/2015
VIEW-DIRECTION

-0.81

— X:-0.812 z

2

Z: 0.500

MIDAS Information Technology Co., Ltd.



-~ 1" Avenue Bridge Deck Demolition

MIDAS/Civil
POST-PROCESSOR
BEAM FORCE
MOMENT-y

1.62000e+000

! 1.32545e+000
1.03091e+000
7.36364e-001
4.41818e-001
1.47273e-001
0.00000e+000
-4.41818e-001

- -7.36364e-001
-1.03091e+000
-1.32545e+000

- -1.62000e+000

CB: Live

MAX : 94

MIN : 99

FILE: 01-16-2015~

UNIT: ft*kips

DATE: 05/19/2015

VIEW-DIRECTION

Z%

12

0.500

Z

MIDAS Information Technology Co., Ltd.



1" Avenue Bridge Deck Demolition

Shielding

771th Ave Bridge

7.53335e~C02
8,878 3002
4934342002

29880002

L.515152-002

2.000008 4000
“1.2P3Rde-00d
=2, 04840e—C0L
LECRI3e-T0Y
~5. 7878 e—002

Shear Diagram — 838" z 10"

Max.Shear = 8.7 kips

« 655467000

®

SERS/Cxvil

3

L

L

L. as2Edesd0l
L. R238Yes 001
1.asédes00l
£.4535%ee00¢
$
H
3
e

- TE2E e+ 000
~ETLIRes 00T
.+ 3E0I0R00
N

Fa2-002

Moment Diegram — 3" x= 10"
Moz Moment = 18.6 kip—ft

Bending Stress Diagram — 3" z 10” )

Mazx Bending Stress = 1.24 ksi

tract Loading I

Rev. NO. 1 DESCRIPTION DESICN: RJ
DATE- DATE:12,/10 /14
i . : SH NO. 4
[ 71th Ave Bridge Shielding D
APRVD:

MIDAS Information Technology Co., Ltd.



l Moment Forces —

Cc49 Horizontal Member
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Harlem River Lift Bridge

re,

NN -

- ."}“““.

y -

i
. 3 ‘

.
‘0

|

v

MIDAS Information Technology Co., Ltd.



Harlem River Lift Bridge

Lift Bridge for Metro-North Trains Is Getting Big Repairs
% 1 3 :
A . : & . \\‘

- } i

MR
| n‘hl\ i \ S

Repairs and improvements to the Harlem River Lift Bridge, at a cost of $347.2 million, are scheduled to be finished in
mid-March. Angel Fra: The New * :

MIDAS Information Technology Co., Ltd.



Harlem River Lift Bridge

Project Introduction

Electrical Upgrades

Remove and Replace Wire Ropes
Design Work Platform




Harlem River Lift Bridge
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rlem River Lift Bridge
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Harlem River Lift Bridge
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Harlem River Lift Bridge

i Base <Ry

Top Chord of Truss

Top Chord of MNR Truss

. _— Top Chord of Truss

<« Top Chord of Truss

Work Platform for Wire Rope Removal
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Harlem River Lift Bridge

MIDAS/Civil
POST-PROCESSCR

BEAM FORCE

% Base

MOMENT-y

1.35788e+002
.22038e+002
— .08287e+002

1

1
9.45366e+001
8.07860e+001
6.70354e+001
2
3
2
1

.32848e+001
.95341e+001
.57835e+001
.2032%e+001

- 0.00000e+000
-1.54683e+001

MAX : 221
MIN : 77

FILE: 03-03-2014~

UNIT: ft*kips

DATE: 11/26/2014
VIEW-DIRECTION

e

W18 x 55 Beam Moments
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Harlem River Lift Bridge

Cooper E80 Loading

MIDAS Information Technology Co., Ltd.



Harlem River Lift Bridge

RELRIEE - T R - Y 1o Jrrary e

=%, Point —

) Create

i+ Tranglate

) Fotate

Ak Mimor

\& Equalize

. Delete

% Pick
Query

=g Curve
ﬂ Create

=) Closed Loop
() Register
T8 Unregister

b Translate

C) Rotate

o ‘|\ Mimar

N ,.{.. Intersect

N ..R_\J Fillet

N |— Edend

E Merge

L ..%‘ Split

== Reverse

N x Delete

- -f Scale Line

- %l Change Width

.. % Pick

g Query

=00 Section

. % Generate

.. Redefine

b Translate

Section Property Calculator —
Top Chord :

(%) Rotate

9 Delete

10 Arange

-1 Domain State

- El Domain Materal
& Export

. % Pick

g% Query

=" Steel Design Group

XS PR OED AXGE 510402 «>t 4 59000
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Harlem River Lift Bridge

MIDAS/Civil
- h]
7} Base 2 | B POST-PROCESSOR

TRUSS FORCE

TENS. /CCOMP.

1.12215e+003
8.36595e+002
= 5.51038e+002 p
T 2.65480e+002
T 0.00000e+000
-3.05634e+002
-5.91192e+002
-8.7674%e+002 p
-1.16231e+003
-1.44786e+003
-1.73342e+003
-2.01898e+003
CBS: SW+EE0

MAX : 28

MIN : 27

FILE: 11-26-2014~

UNIT: kips

DATE: 11/26/2014
VIEW-DIRECTION

X: 0.612

Z: 0.500 M‘

Results — Truss Forces

Self-Weight + Cooper E80 Loading gk
End Diagonal = 2019 kips - Compression

MIDAS Information Technology Co., Ltd.



Harlem River Lift Bridge

F% Base - | i

Results — Truss Stresses
Self-Weight + Cooper E80 Loading

End Diagonal = 20.1 ksi LSS

MIDAS/Civil
POST-PRCCESSCR

TRUSS STRESS

TENS. /COMP.

.12215e+001
.36595e+000
.51038e+000
.65480e+000
.00000e+000
.05634e+000
.91192e+000
.76749%e+000
.16231e+001

—t 1.
-
=2

.01898e+001

44786e+001
73342e+001

CBS: SW+EE0

MAX :
MIN :

28
27

FILE:
UNIT:
DATE:

11-26-2014~
kips/in~2
11/26/2014

VIEW-DIRECTICN

U.ol1d

Z: 0.500 (

MIDAS Information Technology Co., Ltd.




) Harlem River Lift Bridge

Check Azial Capacity of End Oiagonal:

K = 1D
L= 6804  [in.]
r. = 1363 im.
r, = 10_10 im_
KLy — 15 92 .Ff[-lllr _ &ET_I6634
fry — -
0.629 [By 17.85 5.034 B, _ 142_88
o fFy = - S Fy = -
Therefore: .l
F.% 2 /KL .
Fon=0.6F, — (1?51}& Ej |:_ — | 2154844 [p=i)
r Z1.54844 [k=i) Controls
F, KL% 309 [(k=i]
Fcr:F_!,.[].— TE T]J:

Therefore the mazimum compressive force allowed:-:

n = 121.2 [(in®)
C.on = 26123 [(kips]
Mazx_ Azxial Load = 20149 [(kip=]
Percent capacity in Compression = T 292
Interaction for bending and compression: TF 295

MIDAS Information Technology Co., Ltd.



[ »
C < = [ U C
i Base < 1Ry
0.662
'z 1.015 1433
|
0.200 ] 3031 ™ 225
] 2 2680 ™~ 2674
,\-‘::»:f m. ) Xeo' 3.011
Sﬁijf’ % ¥
e : 3977 2970
1 Z .
: 15
s M2.854
691 2 897 2.380
0 2 1.842
3 058 MHOA
Al

Results — Truss Deflection

Self-Weight + Cooper ES80 Loading
AREMA Max = L/640

0.569

MIDAS/Civil
POST-PROCESSCR

DEFORMED SHAPE

RESULTANT
X-DIR= 9.001E-001
NCDE= 4

Y-DIR= 5.547E-001
NCDE= 115

Z-DIR= -3.435E+000
NCDE= 11

COMB.

= 3.473%E+000

NODE= 11

CBS:

SW+ES0

MREX
MIN :

N 1

1

FILE:
UNIT:
DATE:

11-26-2014~
in
11/26/2014

VIEW-DIRECTION

MIDAS Information Technology Co., Ltd.




Harlem River Lift Bridge

i Base ‘1R

-110.0

MNR Genesis + M4 Car Loading
with Platform Loads on Top Chord

MIDAS Information Technology Co., Ltd.



Harlem River Lift Bridge

= = MIDAS/Civil

POST-PRCCESSOR
TRUSS FORCE

% Base ™ | |=%

TENS. /COMP.

5.74736e+002
4.33362e+002
: 2.91989e+002
——+ 1.50615e+002
0.00000e+000
-1.32133e+002
-2.73506e+002
-4.14880e+002
-5.56254e+002
-6.97628e+002
I -8.39001e+002
-9.80375e+002

CBS: SW+MNR+P

MAX : 73

MIN : 74

FILE: 11-26-2014~

UNIT: kips

DATE: 11/26/2014
VIEW-DIRECTICN

Results — Truss Forces

Self-Weight + MNR + Platform Loading
End Diagonal = 980 kips - Compression

] "Nl
« DAL

Z: 0,300 \(
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Harlem River Lift Bridge

Check Azial Capacity of End Diagonal:

K= 1.0
L= EE0.4 [in.]
r. = 1363 im.
r, = 10_10 in_
KLi = 49.92 KLj = 67.36634
e = r_l.' -
0.629 'ﬁ'; _ 17.85 5.034 B/ _ 142 88
o 'Fy = ¥
Therefore: 3
F.\'2 KL .
Fop=0.6F, — (1?5{1{1?*] {T:I = 2154844 [psi)

Z21.54844 [k=i] Controls

Foo=F,|1— 2 {E]z]— 309  (ksi)
oz R 4miEl ) | .

Therefore the mazimum compressive force allowed::-

A= 121.2 [in®]
Con = 26123 [kip=]
Mazx_ Azxial Load = 380 [kip=]
Percent capacity in Compression = 37 51

Interaction For bending and compression:| FF 512 I
—ee B

MIDAS Information Technology Co., Ltd.



HRLB Successful Completion

av:
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Why MIDAS for TPC?
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Why MIDAS for TPC?
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) Why MIDAS for TPC?

60 Bridges - 195-I191 New Haven Ct

Curved Girders

Submittals to Designer And CDOT
Modeling Issues

Deflection Issues During Steel Erection

Cranes on New Bridge Decks

MIDAS Information Technology Co., Ltd.



F = Project Challenges

Traffic Volume - Qutage Limitations
Access Limitations

Temporary Diaphragm Spacing

Bolt Alignment

Shoring Towers - Jacking

Overhang brackets

Cranes on New bridge deck

Lateral Loads on Girders

MIDAS Information Technology Co., Ltd.
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CDOT - 195-191 Replacement - New Haven Ct. Bridge

* Continuous Span Bridge

* Curved Girder

* 1500 ft. Radius

* 60-ft Diaphragm Spacing
During Initial Erection

* Shown Through Stage 4

MIDAS Information Technology Co., Ltd.



CDOT - 195-191 Replacement - New Haven Ct. Bridge

False-work Towers

MIDAS Information Technology Co., Ltd.



New Haven Ct.
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CDOT - 195-191 Replacement - New Haven Ct.
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CDOT - 195-191 Replacement - New Haven Cit.
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CDOT - 195-191 Replacement - New Haven Ct.

MIDAS/Civil
POST-PROCESSOR

BEAM DIAGRAM

5 Base - K

MOMENT-y
2.47738e+002
2.12215e+002
1.76691e+002
1.41167e+002
1.05644e+002
7.01204e+001
3.45969%e+001
0.00000e+000
-3.64501e+001
-7.19737e+001
-1.07497e+002
-1.43021e+002

_HENEEE

ST: Self Weight

MRAX : 74

MIN : 76

FILE: 11-24-2014~

UNIT: ft*kips

DATE: 11/25/2014
VIEW-DIRECTION

2: 0.500 4

MIDAS Information Technology Co., Ltd.



CDOT - 195-191 Replacement - New Haven Ct.

2
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- CDOT - 195-191 Replacement - New Haven Ct.

\-

H% Base < [N e’

Note the Deflection is /4" at the end

of the overhang. This is the maximum

that the Ironworkers can work with and still
align the holes

MIDAS/Civil
POST-PROCESSCR

DEFORMED SHAPE

RESULTANT
X-DIR= 9.591E-002
NODE= 249

Y-DIR= -4.946E-001
NODE= 229

Z-DIR= -7.776E-002
NODE= 81

COMB.= 5.097E-001
NODE= 229

SCALE FACTOR=
2.236E+001

CBS: SW+W

MRAX : 229

MIN : 162

FILE: 11-24-2014~

UNIT: ft

DATE: 11/25/2014
VIEW-DIRECTION

X: 0.812

ke
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CDOT - 195-191 Replacement - New Haven Ct.

R . MIDAS/Civil
|4 Base Al POST-PROCESSOR
BEAM DIAGRAM
False-work — Beam Moments Ty
2 .B3698e+002
2.29551e+002
1.75405e+002
1.21259e+002
07 1791 6.71124e+001
P81 AP 48 0.00000e+000
= ' o -4.11802e+001
S \YE g v’“g -9.53265e+001
S (X2 ! - -1.49473e+002
=15y ; 8|y \E -2.03619e+002
= 00 =) e 01 XY -2.57765e+002
=(\Z; ¥ = Yo -3.11912e+002
3 - = &
3 9’-‘ @ 2> CBS: ND+L+W
QY 01 =1 WY |
=|\Z, 34 s \% % MIN : 541
s s = & :
=l & gD FILE: 11-28-2014~
Y 01 990 0 01 Yo UNIT: ft*kips
= ”ob-a: ; V,;g-ﬁ DATE: 11/29/2014
S WX & : : VIEW-DIRECTION
2l 2| oY o
=107 01 =0 o g1l [ F 000 t
2 7
SN s Na C=
N 2 2oy Z: 0.000
Sl 01 =o 21°=0
i ‘0.:\ - - ~i 0-(\
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CDOT - 195-191 Replacement - New Haven Ct.

False-work — Code Check on Beams

MIDAS/Civil - Steel Code Checking [ RASHTO-LEFD1Z ] Version 8.3.35

{ ). Compute Lateral Torsional Buckling Resistance of Compression Flange (Mnc LTB)
[ BRASHTO-LEFD1Z Specification A6.3.3 ]

-. Y1 = Cb*pi~2*Es/(Lb/rt)~2 = 2472.95
-. ¥2 = 140.0079%J/(Sxc*h)*({Lb/rt)~2 =  2.23
-. For = Y1 *SQRT[Y2] = 3690.12 ksf.

-. Mnc_lim = Rpc*Myc = 2374.30 ft-kips.
-. Mnc_cal = For*Sxc = 1329.53 ft-kips.

-. Mnc LTB = min[Mnc calc, Mnc_lim] = 1329.53 ft-kips.
{ ). Compute nominal flexural strength of Compressicon Flange (Mnc)
-. Mnc = min[Mnc FLB, Mnc LTB] = 1329.53 ft-kips.
{ ). Compute nominal flexural strength of Tension Flange (Mnt).
[ BRASHTO-LEFD1Z Specification Af6.4]
-. Bpt = 1.14
-. Myt = 2075.30 ft-kips.
-. Mnt = BEpt*Myt = 2374.30 ft-kips.
-. Mn = min(Mnc, Mnt) = 1329.53 ft-kips.

{ J. Compute flexural strength about major axis (phiMny).
-. Besistance factor for flexure : phi = 1.00
-. phiMny = rphi*M¥Mny = 1329.53 ft-kips.

{ ). Check ratic of flexural strength (Muy/phiMny).
Muy 339.02
- —m—————- e = 0.255 <« 1.000 ---»> O.H.
phiMny 13259.53

MIDAS Information Technology Co., Ltd.



CDOT - 195-191 Replacement - New Haven Cit.
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CDOT - 195-191 Replacement - New Haven Cit.
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CDOT - 195-191 Replacement - New Haven Ct.
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE

MIDAS Information Technology Co., Ltd.




East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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East End Access — ML4 - SOE
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CQ32 East End Access
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CQ32 East End Access
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CQ32 East End Access
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CQ32 East End Access
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CQ32 East End Access
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CQ32 East End Access
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CQ32 East End Access
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Special Thanks

* Angela Kim, Jin Ko, and Grace An — MIDAS Civil

e Ali Catik — President Tutor Perini Corp.

 Henry Cheung Vice President Tutor Perini Corp

* Bob Cooper — General Sup’t Tutor- Perini Corp.

* Dong Chang Phd. — Asst. Chief Engineer Tutor Perini Corp.

* Special Thanks — Terry Flynn — Vice President / Chief Engineer
Tutor Perini Corporation
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Questions?

For any additional inquiries and interest in trying out midas Civil please contact us at:

midasoft@midasuser.com

Special Elite Engineers Webinar Sequence An Insider’s Perspective



PDH Credit

To receive your PDH credit send an email to the address below with the
subject header ‘May Webinar PDH’.

jinko@midasuser.com

Special Elite Engineers Webinar Sequence An Insider’s Perspective



