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Rented high-capacity cranes.
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Temporary embankment for crane pads
with fabric to keep fines out of riprap

Source: MDOT YouTube Channel

BUREAU of BRIDGES

Watch a timelapse video of the girder setting on YouTube.
Search for “M-43 Beam Setting Timelapse”

MDOT -

Kyle Kopper
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LIFTING DEVICE DETAIL

SECTEN AT BEAM
END

DNGE W
DURNG SHPPRG: §'-0" “FOW EAD OF BEMM AT CAB OF THUOK
&°-07 FROW FND OF BEAM AT DOLLY FND
DURING STORACE: DUNNACE TO BE UNDER BEAM AT 187 FROM EACH END

Source: Melissa Donoso

. SEE_DUNNAGH NOT

1EC TOGETHER

|l V\ (5) 05 SIRANDS
~ DANNAGE T

QUINTUPLE 0.5"@
STRAND LIFT [OOPS
48 REQURED

Lifting loops used by
the crane on the side
the beams were
delivered to move the
beam to where the
second crane could

reach.
Lifting loops used by
the two cranes to set
the beam in the final
location.
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RSsH

Crane 101

e Overview of the PCG

* Objectives

* Crane Basics

* Crane Check Worksheet
* Decision Tree/Snake

* Example Project
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RS&H PCG Staff

Bob Jones
National Leader

Travis Kaess, PE
Sr National Project
Controls Specialist

Bill Deacon, PE
Chief Estimator
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TKO Just have the 3 presenters
Kaess, Travis, 2024-10-03T16:34:48.233
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Project Controls Group - Nationwide

=

|
"' CPM Scheduling

Overseeing

$7B+

of construction

75+

projects

A

$500M +

in claims

Claim Analysis

20+

projects

Cost Estimating

Performed ICE | Transportation

on over Aviation
$7B+ Aerospace
Corporate

of construction
Federal

g Constructability

Reviews
Logistics
$SB+ Language
Schedule

of construction S
Coordination
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TKO Match green color (typ)
Kaess, Travis, 2024-09-03T20:58:59.223



Project Controls Group

CONTRACTOR EXPERIENCE
Disciplines

= Bridges = Concrete Paving

= Excavation = Underground

= Service Centers Toll Facilities

Contracts

= Design Build = Progressive DB

= A+B = CMGC/CM@R

= P3 = Emergency

Claims

= Federal = State

= Provincial = Arbitration / Mediation

RSsH




Objectives

 Constructible Bridge Designs
* Cost Efficient Bridge Designs
» Repeatable Process

« Reduce Risk

"An engineer can do for a dollar what any fool can
do for two"

- Arthur M. Wellington

RSsH

AR -



Crane Basics - Types

* Typical Cranes
— Crawler / Lattice Boom
— Hydraulic

Ay
e M :
: = m““'—-—-—--—--—-'-_—.-—n—d':

RSsH

Travis Kaess



Crane Basics - Parts

 Components
— Hook
— Hoist

oo e 4]
—Jib |

— Counterweight
— Outriggers

— Base

— Center Pin

Hoist Rope

Counterweights
/ Outriggers
/ (Hydraulic Only)

Center Pin /

RSsH
Ll Travis Kaess



Crane Basics - Terms

* Terms
— Load
— Capacity
— Crane Chart
— Radius
— Offsets
— Site Plan
— Critical Pick

RSsH
AR >



Crane Basics

* Load
— Weight of Load
— Weight of Rigging
— Total Weight

RSsH




Crane Basics

 Capacity
— Crane Configuration
— Structural Limitations
— Distance to Load (Radius)
— Load and Rigging Weight
— Ground Conditions !
/Y\

— 22 mph max wind speed (typ)

— Ambient Weather Conditions

Load and Boom Forces

RSsH

Ground Support Forces Applied Through Ouiriggers

f“‘f__lr;avis Raess



Crane Basics

 Capacity
— Range Diagram
— Boom Configuration
— Boom Angle

No. 78 main boom
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Slide 20

TKO Combine or fast-track slides 17, 18, & 19
Kaess, Travis, 2024-10-03T16:52:14.735



Crane Basics

 Capacity
— Load Chart

~ =

40 - 1251 11,500 Ibs. 100%
(12-38m) (5216 kg)
( A e
Feel 40 a5 55 85 75 8s 95 105 15 125
o 140,000 105,000
(70) (72.5)
12 111,000 105,000 94,600
(67) (70) (74)
= 91,450 91,000 88250 71,050
(61.5) (65.5) (70.5) (74)
20 69,550 69,050 68,400 60,400 55,250 48,150
(52.5) (58) (65) (69) (72.5) (75)
- 55050 54,600 53,950 53450 47,950 41,700 38000 33,350
(41.5) (49.5) (58.5) (64.5) (68.5) (71.5) (735)  (75.5)
30 42,950 42,450 41,700 41,200 41,850 36,700 33,300 30,750 24,550 *23,700
(26) (39.5) (52) (59) (64) (67.5) (70.5) (72.5) (75) (76.5)
~ 33,700 33,000 32,500 32,600 29,550 27,300 21,700 21,900
(26) (44.5) (59.5) (64) (67) (69.5) (72) (74)
j:—— l__
U"“ l——] | Q
10-1251L 11,500 Ibs. 50% 360°
12-38m) (5216 kg) 17" 4" Spread
3 ol B
Feel 40 as 55 65 75 85 95 108 15 125
o 116,000 105,000
(70) (72.5)
12 102,500 102,000 94,600
(67) (70) (74)
e 86,800 86,350 85,800 71,050
i AT o —a
20 s;z.un us.:.z;o 60,550 ss'.:so 55,250 48,150
5 ( (65) (69) 5
= 35, 44,950 42050 39,700 % '% 38,000 33,350
@15) (@95 (85  (645)  (685) (7.5 _(735) _(755)
30 32,500 32,050 31,000 29,250 29,050 29,250 29,300 29,250 24,550 *23,700
(26) (39.5) (52) (59) (64) (67.5) (70.5) (72.5) {75) (76.5)
== 23800 23350 22250 22300 22700 22900 23,050 21,700 21,900
(28) (44.5) (53.5) (59.5) (64) (67) (69.5) 74)




Crane Basics

 Capacity
— Types of Failures

BOOM LENGTH Meodrmum Load Chert in poundss (lbs) with fully extendoed outrigoer

8
=]

on 85228 Bégg

838‘

STOWED JIB DEDUCTIONS (POUNDS)




Crane Basics

* Radius |
— Load to Center Pin = . —
— Front of Tracks to S f
Center Pin K 5 1
— Back of Counterweightqﬁf -
to Center Pin #
— Offsets |
— Pick Point ~
— Center of Load

17" 4" ———

23

323 10"

RSsH o



Crane Basics i"

¢ S a fety TABLE A—MINIMUM CLEARANCE DISTANCES

- Ml OS HA S tan d ar d S Voltage Minimum clearance distance

B M / O S H A TG b le A (nominal, kV, alternating current) (feet)
. . up to 50 10
o BOOtlng Lines over 50 to 200 15
over 200 to 350 20
over 350 to 500 25
over 500 to 750 35
over 750 to 1,000 45
(as established by the utility owner/operator or
e e o
power transmission and distribution).

Note: The value that follows "to" is up to and includes that value. For example, over 50 to 200
means up to and including 200kV.

https://www.michigan.gov/leo/bureaus-agencies/miosha/standards

RSsH
AR <5



Crane Basics

« Safety

L

— Critical Pick
Crane Type Radius Capacity Capacity (75%)
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 30 144,600.00 108,450.00
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 35 114,850.00 86,137.50
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 40 94,450.00 70,837.50
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 50 68,910.00 51,682.50
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 60 53,160.00 39,870.00
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 70 42,570.00 31,927.50
Terex HC 165 (165 Ton) - 160 FT Boom Crawler 80 35,280.00 26,460.00

RSsH

Travis Kaess




Crane Basics Beam Erection

 Constructability

— 60" bulb tee — 150’
long span =
168,000#

— Have a Plan that
can be constructed




Crane Basics

« Safety
— FAA
— Crane Access
— Questions?

RSsH
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Crane Footprints

 Radius
— Example: Bluebeam / CAD / Other

— Crane Footprints
Bridge 101 Quick Reference Guide

Standard Crane Footprints

Picking | Crane Center Pin
Crane Capacity | Weight | Length Width Distance
Tons Tons Ft-In Ft-In Ft-In
Grove RT-870 70 54 28'-3" 26'-7" 14'-6" Hydraulic

Terex HC-110 110 100 20-11" 18'-8" 10'-6" Crawler

Manitowac 777 200 171 | 29-11" | 20-8" 13-0" _|Crawler

Manitowac 1400 220 189 27'-3" 25'-4" 13'-8" Crawler
Terex HC-230 230 193 29'-0" 23'-8" 14-6" Crawler
Terex HC-275 275 254 30'-0" 23'-8" 15'-0" Crawler
Demag AC 300 360 72 53'-7" 27-11" 19'-0" Hydraulic
Dernag AC 1200 500 92.4 57'-7" 32'-10" 20'-8" Hydraulic

RSsH

f“‘f__lr;avis Raess



* Crane Check Worksheet

RSsH

Crane Check Worksheet

— Tool Overview

Form XX 1/25/2024
BOBS Crane Selection
Michigan Depariment of Transporation
Project Name: BOBS Sa Pro
Project Number: 111-11111
Scenario Description: 487 Bulb-T; Smlz Crane; Bahind Abutmant
Scenario #: 1
Evaluator Name: Kyle mK_‘-‘E@“
Evaluation Date: 7/7) 3
Crane Type All (Typical)|
Load Weight {Ibs)
Beam/Girder: 70,000
Concrete?: Yes (Typical)
Two Cranes?: No
Barge?: No
Safety Factor (Concrete Only): 3,500
Rigging: 7,500
Total: 81,000
Radius Distance
Pick Location; Behind Abutment
Beam/Girder Height: 4
Backwall Offset: 10
Center Pin; —
Reference Line to Midspan of Pick: 26|
Radius Override:
Total: 51
Crane Chart Radius: &0
<
Crane Selection: Terex HC 275 (275 Ton) - 160 FT Boom|
Crane Type: Crawler|
MNote: Larger than Typical




Decision Tree/Snake

* Decision Tree/Snake
— Tool Overview

BOBS Beam Erection Decision Tree

Crane Selection

Evaluate Space 25030" Level Work Work Area < fEss
Area Available? _BLASLE 1000 from Pick? RN o—s3
Typical 5ingle Crane
Crane Check
[T T — {165 Ton or less) Further Evaluation

from Behind Required

Abutment?
(e]

AUP F‘rll:lng

Level O




Decision Tree/Snake

* Decision

Tree/Snake
— Cost:

& 4 140289 - Moby/Demab 220 Ton Crane Al

=%  70:Mob/Demob 275 T Crane
& 4 140290 - Meb/Demob 275 Ton Crane
=§  80:Mob/Demob 360 T Hydraulic Crane
& 4 140293 - Mob/Demob Rental Crane - 360 T
+$  90: Mob/Demob 300 T Hydraulic Crane
& 4 140294 - Mob/Demob Rental Crane - 500 T
200: Erect Bulb Tee Beam, 48°, 1- 1657 Crane
% 416005 - Rigging For Precast Beam Erection
& W 416015 - Concrete Beam, Erect, Site Prep
416305 - Bulb Tee Beam, Erect, w/1 Crane
3 210+ Erect Bulb Tee Beam, 48°, 1- 2737 Crane
34 416005 - Rigging For Precast Beam Erection.
W 4 416013 - Concrete Beam, Erect, Site Prep
416305 - Bulb Tee Beamn, Erect, w/1 Crane
220 Erect Bulb Tee Beam, 48°, 1- 360 T Hydra
=4 416005 - Rigging For Precast Beam Erection
%4 416015 - Concrete Beam, Erect, Site Prep
W 416305 - Bulb Tee Besm, Erect, w/l Crane
230: Erect Bulb Tee Beam, 487, 1- 500 T Hydra
# 416005 - Rigging For Precast Beam Erection
& 416013 - Concrete Beam, Erect, Site Prep
416305 - Butb Tee Beam, Erect, w1 Crane
240 Erect Bulb Tee Besm, 487, 2- 165 T Crane:
4 416005 - Rigging For Precast Beam Erection
4 416015 - Concrete Beam, Erect, Site Prep
& % 416310 - Bulb Tee Beam, Erect, w/2 Cranes
§  250:Erect Bulb Tee Besm 48, 2- 2757 Crane:
&8 416005 - Rigging For Precast Beam Erection
&4 416013 - Conerete Beam, Erect, Site Prep
416310 - Buib Tee Beam, Erect, w2 Cranes
260 Erect Bulb Tee Beam, 457, 2- 360 THyd C
416005 - Rigging For Precast Beam Erection
4 4 416015 - Concrete Beam, Erect, Site Prep
@ 416310 - Bull Tee Beam, Erect, w/2 Cranes
270: Erect Bulb Tee Beam, 48", 2 - 500 T Crane:
7 4 416005 - Rigging For Precast Beam Erection
4 416015 - Concrete Beam, Erect, Site Prep

m

- [Estimate Entry - Tre]

Takeoll Quartdy  Unk

iplion
Evect Bulb Tee Beam, 467 2-500 T Cranes BI000 LF $3BS11.03
Chenttt EInk. Type I Bidlusn 00000 1y Cont e
Note | 108eams at B sach. The baam weight is 86,0001b + 5,000 b for rigging for a total pick of 31,000 b. AR [ Review Rlegured
A jon Ouenly Unk_ Cosl
HEND || [Bub Tes Beam, Erect, w/2 Cianes II 1000][E& 2747282
Motz 1 you stay watbin & 35" tadus pou can Uss bwa 185 lon cranes. This is altsr seducing the crane chait capaciy 1o 755 LA AR utew 747282
AokvlyMan Nols RepaiGioups  Mic  Scheduiednssis Rk UserDefned
CiewBR0BZ | Desc Modihed) Erect Conc Bieams Tio Cianes cali L] wewom
piod [UH [] Rate|  7.0000 Cewhis|  100000] Hwshn 800 paw 2
Marhous 60000 UrithH 0150 Uniee 10000]  Ciew Labor 800
: Nandd
Shite | 125000 MHAWt | BO0OD)  UnShi 20000 CrowEaup 500 oy
Resouce Detal Misc Crow | Customize
| Aesouesss Deserplion Quanity Unit Uni Cost Ta0T % Pesfofite Tatd Y
WecasaH 500 Ton Hydbavic Cizne 00 KR 3420000 160 200 $19.391.80
Werrruzs Foud F-250 ik Up, del Ciew Ceh, 137 HP 10.0 HR 184720 10000 100 $154.72
Wesirs Magrwam Pontablz Light Tower MLT 060K - A M0 HR 106300 10000 200 20080
AR Fotsman, lice Woiker 10.00 MK 4397 1025 100 $977.64
| [T rormodkee, Stucteal 00D MK 44Hm 1025 100 P0H
Lk Laborer, Skiled 000 Mk B0 1025 200 1,398
otk Operat, Cizne 2000 MK 461900 1025 1,805

Cost

EE e \EEH»E -~ B




Example Project

* Example Project
— Example:

288-1"
REF PTATOREFPTB

144'0%" ) 1440
SPAN 2

SPAN 1
LINE A — REF LINE 1 & ~—REF LINEB

G PER1 BRIDGE RAILING, AESTHETIC
PARAPET TUBE, HIGH 100-YEAR FLOOD FENCE
PERFORMANCE (TYP) EL 853.00

66" x 40" PRESTRESSED CONC BULB-TEE BEAMS (TYP)

s

) WATER SURFACE
| ! / EL 839,80 (11-30-2022)
|: R e BOTTIFTG
1 | COFFERDAMS, LEFT IN PLACE e ;
[ (B2 OF 33083) (TYP) 7 Il eotrETS
__‘_ sorvTReme |[§ T~ T T T [ FLazss0 ] I 1
N EL 822.50 b
\ ‘_- 500 KIP 9%°0 | BIERY I ABUTB
MICROPILE
ABUTA (TYP ABUT A& PIER 1) ELEVATION

‘Kaess



Implementation

1. Help make objective decisions about the type of superstructure to propose on a project as part of the
Structure Study.

2. Help us determine how much the average unit price (AUP) for the erection of the superstructure should be
increased based on the anticipated means and methods the Contractor will use to erect the proposed
superstructure.

3. Help us to identify additional measures that should be incorporated into projects to help facilitate the
construction of the bridge. This could include, but is not limited to:

a. The need to obtain grading permits to accommodate crane access.

b. Relocating existing utilities that are in conflict (both overhead and buried).

c. Including materials to construct crane pads.

d. Identifying areas that may need to be temporarily graded to provide reasonable access for cranes.

4. Provide information and data to have informed conversations with the Construction Engineer about the
space and time required to build the bridge.

5. Provide information and data to have informed conversations with the Traffic Engineer about maintaining
traffic concepts and the space required to build the bridge.

6. Help us identify projects with unique challenges or constraints that will impact the construction of the
bridge, and projects where we must engage BOBS Construction to help ensure that the advertised project
documents include a feasible means of building the project.

BUREAU of BRIDGES

and STRUCTURES



THE ROAD
TO SUCCESS
1S ALWAYS
UNDER
CONSTRUCTION

Thank you

Questions?




RS&H PCG - Unrivaled Contractor Experience

Heavy Civil Prime Contractor
* Bridges
* Paving

» Excavation

Innovative Contract Formats
* Design Build

* P3

* Phased DB (Progressive)

« CMGC / CMAR

« A+B

RSsH

Bob Jones



RS&H PCG - Nationwide

CPM Scheduling
Overseeing
$7B 70+
of construction projects

Claim Analysis

$500M + 20+

in claims projects

Constructability Reviews

Site Logjistics

$ 5 B Contract language

Schedule
of construction 3rd party coordination

Cost Estimating

ICE
Services 6
of construction States

RSsH
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