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Standard Lift

• Standard Lift  80%

- Rubber Tired

- Rough Terrain

- Hydro

- Crane on Outriggers

• Standard Lift 95%

- Crawler Crane Tracks Extended

- No Jib
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Critical Lift
• Critical Lift  greater than 80%

- Rubber Tired

- Rough Terrain

- Hydro

- Crane on Outriggers

- Especially Hazardous Area

- Load or Boom passing over occupied structure  

• Critical Lift  greater than 95%

- Crawler Crane Tracks Extended

- Using a Jib greater than 80%

- Weight greater than 40,000 lbs

- Pick and carry above 75%



Engineered Lift
• Engineered  Lift  greater than 90%

- Rubber Tired

- Rough Terrain

- Hydro

- Crane on Outriggers

- Especially critical component

- Two or more cranes will be utilized simultaneously to lift a single load

- A non-standard configuration of the crane is being utilized which is not covered  by the 
crane’s standard rating chart

• Engineered Lift  greater than 97%

- Crawler Crane Tracks Extended

- Using a Jib greater than 90%

- Weight greater than 60,000 lbs

- Especially critical component

- Two or more cranes will be utilized simultaneously to lift a single load

- A non-standard configuration of the crane is being utilized which is not covered  by the 
crane’s standard rating chart



Elevation View Drawing

- Critical Lift Plan -

Scale drawing showing the crane, load, and any nearby structures which could 
cause interference problems with any part of the crane or load.

Including:

•Crane manufacturer(s), model(s), and counterweight(s), if variable

•Boom length(s) and lifting radius

•Maximum load elevation during lifting procedure

•Any jibs or special lifting devices required

•Minimum number of parts of crane hoist line required to lift the load

•All required slings, shackles, and other rigging components identified by 
capacity, size, length, and location









Plan View Drawing

- Critical Lift Plan -

Scale drawing showing the crane, load, and any nearby structures which 
could cause interference problems with any part of the crane or load.

Including:

•Route that transport will take to position the load for lifting

•Initial lifting position of the load including radius

•Final placement position of the load including radius

•Location of the crane(s) including tailswing limits

•Route that crane(s) will take if walking with the load, as well as associated 
matting requirements















Structurally Limited Capacities

Stability Limited Capacities



Structurally Limited Capacities

Stability Limited Capacities

Structurally Limited Capacity







1926.1432 Multiple-crane/derrick lifts --

supplemental requirements.
 (a) Plan development. Before beginning a crane/derrick 

operation in which more than one crane/derrick will be 
supporting the load, the operation must be planned.

◦ (1) The plan must be developed by a qualified person.

◦ (2) The plan must be designed to ensure that the requirements of 
this subpart are met.

◦ (3) Where the qualified person determines that engineering 
expertise is needed for the planning, the employer must ensure 
that it is provided.







Engineered pick plan goes from paper to the ground good (communication) work 
your plan! 











1926.1424 Work area control.
(a) Swing radius hazards.
(b) Where any part of a crane/derrick is within 
the working radius of another
crane/derrick, the controlling entity must 
institute a system to coordinate operations.    

If there is no controlling entity, the employer 
(if there is only one employer operating the 
multiple pieces of equipment), or employers, 
must institute such a system.





Lessons Learned







Load Chart Number



Load Chart Number







Load Chart Number

Actual Load = 18,086 lbs
104% of the chart







300T to 450T crane

















Grove RT870



Exercise 1 – Telescopic Boom

• GROVE RT870









C/L 
Rotation

Radius 
in feet



Anti-Two Blocking Devise

Upper Boom
Nose Sheave

Wedge Socket

Hook (Load) Block







Permissible Line Pull 12,920
Maximum Single Line Pull 16,969

















Exercise 1- Telescopic Boom
Crane:  Grove RT870

Base:  Tires 33.25 R29 XRB 

Boom:  55 ft

35 ft Extension Stowed

Aux. Head:  Yes

Block:  15 ton 1 Sheave, necessary reeving, main boom

Ball:  10 ton below aux. head 15ft

Wire Rope ¾” 1 lb / ft ?
C

55

230

30
You are going to make a pick and carry with a heavy load using

the block.  Rigging is 230 lb and the radius is 30 ft.  Determine

the maximum allowable load weight.     

_______________ - Total deducts                         

_______________ - Load chart capacity

_______________ - Aux. boom head     _______________ - Net load @ the hook

_______________ - Block

_______________ - Ball

_______________ - Ball Rope

_______________ - Rigging

_______________ - 35 ft Lattice Extension





Exercise 1- Telescopic Boom

35 ft Boom Extension Stowed                                 767 lb

Aux. Nose       112

Block              420

Ball                 560

Ball Rope          15

Rigging          230

2,104 lbs =  

Total Deducts

Gross Capacity             22,250 lbs

- Total Deducts             - 2,104

20,146 lbs =  Maximum Load Weight



Exercise 2 - Telescopic Boom
Crane:  Grove RT870

Base:  Outriggers Full

Boom:  75 ft

Fixed Tele. Boom Extension: 35-60 ft Stowed

Aux. Head:  Yes

Block:  70 ton 6 sheave, w/o cheekplates main boom, 4 parts

Ball:  10 ton, 10 ft below aux. head

Wire rope ¾” 1 lb / ft
C

75

200

?

You are going to set a steel cap form on top of a bridge column.  You need

to know how far away you can pick the form off the ground over the front

with the block 25 ft above the ground.  Determine maximum radius for the

24,440 lb form plus 200 lb of rigging. ________________- Ball rope

_______________ - Form weight ______________ - Block

_______________ - Rigging ______________ - Gross load

_______________ - 35 ft Lattice Extension      ______________ - Deduct extra reeving

_______________ - Aux. boom head                 ______________ - Maximum radius 

_______________ - Ball _______________ - Net load @ hook 







Exercise 2 - Telescopic Boom

Form                 24,440 lb

Rigging                200

35 -60 ft Boom Extension Stowed     1,033 lb

Aux. boom Head                                   112

Ball                                                         560

Ball Rope                                                 10

Block                                                  1,674

28,029 lbs =  Gross Load

28,029 lb gross load produces a radius of 35 ft.  Now determine tip height and

add block rope to verify that 12,920 lb Permissible Line Pull Capacity is not exceeded.

Tip Height         75 ft

Initial Height  - 25

Fall Length       50 ft

Block rope = 1 X 50 = 50 lbs

28,029 lbs

+     50 lbs

28,079 lbs Gross Load OK

for 35 ft radius =33,250 = 85%



RT870 Outrigger Pad Loads -Always confirm that the lifted load and configuration are approved in the load chart.
Main Boom: 40 ft - 125 ft 4 Section Boom @ 75 ft. length 
Stowed Ext.: 35 -60 ft Fixed Length Ext.
Superstructure: Standard Superstructure
Counterweight: Standard Counterweight
Lift Cylinder: Standard Lift Cylinder
Carrier: Standard Carrier
Outriggers: On Outriggers Fully Extended
Hook Load: 28079 lbs. including rigging  Radius: 35 ft.

Slew Angle: 0 deg.  = Directly Over Rear
10864.24 lbs. Fwd-Lt
8032.71 lbs. Fwd-Rt
56051.44 lbs. Aft-Lt
58776.95 lbs. Aft-Rt

Slew Angle: 43.18 deg.  = Over Aft-Lt Outrigger
32501.92 lbs. Fwd-Lt

0.00 lbs. Fwd-Rt
66481.98 lbs. Aft-Lt
34741.45 lbs. Aft-Rt

Slew Angle: 90 deg.  = Directly Over Left Side
56254.16 lbs. Fwd-Lt
9797.87 lbs. Fwd-Rt
57522.92 lbs. Aft-Lt
10150.39 lbs. Aft-Rt

Compu-Crane Support
Manitowoc Cranes – Shady Grove
T 1.800.348.0620

Slew Angle: 135.31 deg.  = Over Fwd-Lt Outrigger
65555.90 lbs. Fwd-Lt
31985.46 lbs. Fwd-Rt
34316.80 lbs. Aft-Lt
1867.19 lbs. Aft-Rt

Slew Angle: 180 deg.  = Directly Over Front
56058.93 lbs. Fwd-Lt
53111.93 lbs. Fwd-Rt
10856.74 lbs. Aft-Lt
13697.74 lbs. Aft-Rt

Slew Angle: 222.27 deg.  = Over Fwd-Rt Outrigger
34854.35 lbs. Fwd-Lt
61224.66 lbs. Fwd-Rt
543.29 lbs. Aft-Lt

37103.04 lbs. Aft-Rt
Slew Angle: 270 deg.  = Directly Over Right Side

10669.01 lbs. Fwd-Lt
51346.77 lbs. Fwd-Rt
9385.26 lbs. Aft-Lt
62324.30 lbs. Aft-Rt

Slew Angle: 314.31 deg.  = Over Aft-Rt Outrigger
1366.73 lbs. Fwd-Lt
29693.83 lbs. Fwd-Rt
32015.49 lbs. Aft-Lt
70649.28 lbs. Aft-Rt

Maximum Outrigger Pad Loads
65555.90 lbs. Fwd-Lt
61224.66 lbs. Fwd-Rt
66481.98 lbs. Aft-Lt
70649.28 lbs. Aft-Rt

All steel fabricated, quick 
release type outrigger floats, 
30.5“ (775 mm) diameter.
Grove Crane -
Maximum outrigger pad load: 
101,524 lbs. (46 050 kg).



Exercise 1 – Telescopic Boom

•Link-Belt RTC-8050











One part
Line =











Exercise 1 - Telescopic Boom
Crane:  Link-Belt RTC-8050

Base:  Outriggers Full

Boom:  85 ft Mode B

Fly:  34 ft Stowed

Aux. Head:  Yes

Block:  40 ton, main boom, 4 parts

Ball:  8.5 ton, 10 ft below aux. head

Wire rope ¾” 1 lb / ft
C

85

200

?

You are going to set a steel cap form on top of a bridge column.  You need

to know how far away you can pick the form off the ground over the front

with the block 25 ft above the ground.  Determine maximum radius for the

13,100 lb form plus 200 lb of rigging. ________________- Ball rope

_______________ - Form weight ______________ - Block

_______________ - Rigging ______________ - Gross load

_______________ - Fly ___________ - Deduct extra reeving

_______________ - Aux. boom head            ___________ - Maximum radius 

_______________ - Ball ___________ - Net load @ hook 







Exercise 1 - Telescopic Boom

Form                  13,100 lb

Rigging                   200

Fly                           900

Aux. Head              150

Ball                          360

Ball Rope                  10

Block                    720

15,440 lb  =  Gross Load

15,440 lb gross load produces a radius of 55 ft.  Now determine tip height and

add block rope to verify that 15,800 lb capacity is not exceeded.

Tip Height         72 ft

Initial Height   - 25

Fall Length       47 ft

Block rope = 2 X 47 = 94 lb 

15,440 lb

+     94

15,534 lb  Gross Load OK

for 55 ft radius= 98.3 % Capacity





Load Chart Practice Exercise



Load Chart Practice Exercise







Exercise # 1 
CAT TL1055 10,000 lb.'s 
24”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________



Exercise # 1 
CAT TL1055 10,000 lb.'s 
24”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

24 ft

14 ft

42º

6,000 lbs







Exercise # 2 
CAT TL1055 10,000 lb.’s
30”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________



Exercise # 2 
CAT TL1055 10,000 lb.’s
30”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________

24 ft

42º

14 ft

6,000 lbs

4,800 lbs



Exercise # 3
CAT TL1055 10,000 lb.'s
36”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________



Exercise # 3
CAT TL1055 10,000 lb.'s
36”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________

26 ft

38º

20 ft

3,000 lbs

2,000 lbs



Exercise # 4
CAT TL1055 10,000 lb.'s
48”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________



Exercise # 4
CAT TL1055 10,000 lb.'s
48”Load Center

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________

26 ft

38º

20 ft

3,000 lbs.

1,500 lbs.



Exercise # 5 
CAT TL1055 10,000 lb.'s
48”Load Center Personnel Platform

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________

ANSI B56.6 load, and personnel shall not exceed one-third of the
capacity at the related load center position as indicated on the 
information plate(s) of the rough terrain forklift truck on which 
the platform is used;



Exercise # 5 
CAT TL1055 10,000 lb.'s
48”Load Center Personnel Platform

Boom Height _____________

Boom Angle  _____________

Boom Length  ____________

Maximum Load ___________

After Reduction ___________

26 ft

38º

20 ft

3,000 lbs

1,500 lbs

500 lb.’s = Platform, Workers & Materials

ANSI B56.6 load, and personnel shall not exceed one-third of the
capacity at the related load center position as indicated on the 
information plate(s) of the rough terrain forklift truck on which 
the platform is used;











AGCMN Safety & Health Meeting 11.12.15

Industry Topic  (Free Rigging & Lifting Hook 

Attachments on Forklifts)

Industry panel experts included-

• Greg Melius Sr. Manager-Product Support 

Product Safety and Reliability JLG 

Industries Inc. 

• Mark A. Benishek Technical Director 

Association of Equipment Manufactures 

(AEM)

• Jack Kucksdorf Manitou Equipment Group



I obtained more insight on the lifting attachment issue from a couple of consultants                      

I oversee. As I stated in our phone conversation, MNOSHA consultants will instruct 

employers to follow manufacturer recommendations/requirements for use of devices, 

such as the lifting device in question. This has been discussed and addressed as an 

issue w/ employers when it is observed that the device is not used according to 

manufacturer requirements for proper use – specifically, the use of chains & straps 

attached to the load bar that are not approved by the manufacturer (see the 2nd and 3rd

paragraphs of the JLG document). If there are questions on the manufacturer’s 

requirements for appropriate use that would be something to bring up during your 

meeting on the 12th.

Hopefully, this will help in clarifying questions regarding the appropriate use of the lifting 

device.

Dave Ferkul, CIH, CSP

Workplace Safety Consultation Supervisor
218-733-7832

dave.ferkul@state.mn.us

mailto:dave.ferkul@state.mn.us




Manufacturers 

said they

would not 

approve this 

Modification / 

Attachment



Free Rigging

Manufacturers 

said they

would not 

approve this 

rigging practice



Standard Interpretations

10/22/1999 –

Forklifts: free rigging requires manufacturer approval.

• Free rigging is the direct attachment to or placement of rigging equipment 
(slings, shackles, rings, etc.) onto the tines of a powered industrial truck for a 
below-the-tines lift. This type of lift does not use an approved lifting 
attachment.

• Although free rigging is a common practice, it could affect the capacity and 
safe operation of a powered industrial truck. 29 CFR 1910.178(a)(4) requires 
that "Modifications and additions which affect the capacity and safe operation 
shall not be performed by the customer or user without manufacturers prior 
written approval. Capacity, operation, and maintenance instruction plates, 
tags, or decals shall be changed accordingly." In addition, 1910.178(o)(1) 
requires that "Only stable or safely arranged loads shall be handled. Caution 
shall be exercised when handling off-center loads which cannot be centered."

• Employers must seek written approval from powered industrial truck 
manufacturers when modifications and additions affect the capacity and safe 
operation of powered industrial trucks. However, if no response or a negative 
response is received from the manufacturer, OSHA will accept a written 
approval of the modification/addition from a Qualified Registered Professional 
Engineer. A Qualified Registered Professional Engineer must perform a safety 
analysis and address any safety and/or structural issues contained in the 
manufacturer's negative response prior to granting approval. Machine data 
plates must be changed accordingly. Of course, the use of an approved 
attachment to make lifts would be a viable alternative for an employer who 
does not seek written approval from a manufacturer or a Qualified Registered 
Professional Engineer.



• July 3, 2002 

Mr. Douglas M. Sund
11951 McCrumb Dr.
Northglenn, CO 80233 

Dear Mr. Sund: 

Thank you for your June 28, 2000 letter to the Occupational Safety and Health Administration's (OSHA's) Directorate 
of Compliance Programs. This letter constitutes OSHA's interpretation only of the requirements discussed and may 
not be applicable to any questions not delineated within your original correspondence. You had specific questions 
regarding clarification of powered industrial truck issues in 29 CFR 1910.178, Powered Industrial Trucks. 

Please accept our apology for the delay in responding to your letter. However, as you were advised by telephone and 
interim letter, our reply required extensive research, and several levels of departmental review. 

Question: Are sections (a)(4) and (5) stand alone sections? Should it be interpreted that prior written approval is 
required from the manufacturer to use front-end attachments as well as making any modifications and/or additions 
to a powered industrial truck. 

Reply: A front-end attachment would generally be an "addition" within the meaning of §1910.178(a)(4) that affects 
capacity and safe operation. Section §1910.178(a)(5) assumes that the truck with the attachments will already be, 
"marked to identify the attachments and show the approximate weight of the truck and attachment combination at 
maximum elevation with load laterally centered." Before a non-factory-installed attachment may be used, however, 
the user must comply both with (a)(4), by obtaining the truck manufacturer's written approval, and with (a)(5), by 
having the truck appropriately marked.

Please be aware that OSHA would consider the lack of manufacturer's approval to be a de minimis violation if you 
had obtained written approval from a qualified Registered Professional Engineer after receiving no response or a 
negative response from the powered industrial truck manufacturer. If the manufacturer's response was negative then 
the engineer, prior to granting approval for the modification or addition, would need to perform a safety analysis and 
address all safety and/or structural issues contained in the manufacturer's disapproval. OSHA might not accept an 
engineer's written approval if it did not address all of the manufacturer's safety and structural issues.

Thank you for your interest in occupational safety and health. We hope you find this information helpful. OSHA 
requirements are set by statute, standards and regulations. Our interpretation letters explain these requirements and 
how they apply toparticular circumstances, but they cannot create additional employer obligations. This letter 
constitutes OSHA's interpretation of the requirements discussed. Note that our enforcement guidance may be 
affected by changes to OSHA rules. Also, from time to time we update our guidance in response to new information. 
To keep apprised of such developments, you can consult OSHA's website at http://www.osha.gov. If you have any 
further questions, please feel free to contact the [Office of General Industry Enforcement] at (202) 693-1850. 

Sincerely, Richard E. Fairfax, Director Directorate of Compliance Programs 

http://www.osha.gov/


• Part Number: 1926

• Part Title: Safety and Health Regulations for Construction

• Subpart: CC

• Subpart Title: Cranes & Derricks in Construction

• Standard 

Number:
1926.1401

• Title: Definitions.

• Multi-purpose machine means a machine that is designed to be configured 

in various ways, at least one of which allows it to hoist (by means of a 

winch or hook) and horizontally move a suspended load. 

• For example, a machine that can rotate and can be configured with 

removable forks/tongs (for use as a forklift) or with a winch pack, jib (with a 

hook at the end) or jib used in conjunction with a winch. 

• When configured with the forks/tongs, it is not covered by this subpart.

• When configured with a winch pack, jib (with a hook at the end) or jib used 

in conjunction with a winch, it is covered by this subpart.

https://www.osha.gov/pls/oshaweb/owalink.query_links?src_doc_type=STANDARDS&src_unique_file=1926_1401&src_anchor_name=1926.1401


1926.1400(c)(8)

Powered industrial trucks (forklifts), except when configured to hoist and lower (by 

means of a winch or hook) and horizontally move a suspended load.

1926.1400(c)

Exclusions. This subpart does not cover: 

Forklifts

When is construction using a forklift required to comply with the cranes 

standard?

Equipment that is designed to function as both a crane and a forklift would be 

considered multi-purpose equipment and covered by the cranes standard when 

configured to hoist and lower (by means of a winch or hook) and horizontally 

move a suspended load. However, OSHA intends to propose amendments to the 

cranes standard which will clarify that forklifts are excluded from coverage by 

the cranes standard unless they are equipped with a boom/jib and a hoist and 

used like a crane.

https://www.osha.gov/cranes-derricks/faq.html#collapseSeventeen






















Manufacturers 

said they

would not 

approve this 

Modification / 

Attachment



Standard Interpretations

10/22/1999 –

Forklifts: free rigging requires manufacturer approval.

• Free rigging is the direct attachment to or placement of rigging equipment (slings, 
shackles, rings, etc.) onto the tines of a powered industrial truck for a below-the-tines 
lift. This type of lift does not use an approved lifting attachment.

• Although free rigging is a common practice, it could affect the capacity and safe 
operation of a powered industrial truck. 29 CFR 1910.178(a)(4) requires that 
"Modifications and additions which affect the capacity and safe operation shall not be 
performed by the customer or user without manufacturers prior written approval.
Capacity, operation, and maintenance instruction plates, tags, or decals shall be 
changed accordingly." In addition, 1910.178(o)(1) requires that "Only stable or safely 
arranged loads shall be handled. Caution shall be exercised when handling off-
center loads which cannot be centered."

• Employers must seek written approval from powered industrial truck manufacturers 
when modifications and additions affect the capacity and safe operation of powered 
industrial trucks. However, if no response or a negative response is received from 
the manufacturer, OSHA will accept a written approval of the modification/addition 
from a Qualified Registered Professional Engineer. A Qualified Registered 
Professional Engineer must perform a safety analysis and address any safety and/or 
structural issues contained in the manufacturer's negative response prior to granting 
approval. Machine data plates must be changed accordingly. Of course, the use of 
an approved attachment to make lifts would be a viable alternative for an employer 
who does not seek written approval from a manufacturer or a Qualified Registered 
Professional Engineer.



• Standard Fork 
Extensions
Handle large and odd 
shaped loads while 
increasing stability and 
minimizing damage 
with fork extensions. 
These will fit forks up 
to 2" thick. Widths are 
available in 4" 5" and 
6". Fork lengths from 
54" to 96". Consult 
your fork truck owners 
manual for capacity 
rating. 



• Booms

• Converts a forklift truck into a 
mobile crane for handling 
unstable awkward loads. 
Available in many 
configurations such as, fork 
mounted (fixed and telescopic), 
carriage mounted (fixed and 
telescopic), hydraulic and 
rigging booms. All of our 
models are manufactured from 
structural tubing and are 
furnished with swivel safety 
hooks. Numerous capacities 
and lengths are available to 
suit most applications.







Standard Interpretations

07/03/2002 –

Powered industrial truck addition/modification approval and marking 

requirements.
• Question: Are sections (a)(4) and (5) stand alone sections? Should it be interpreted 

that prior written approval is required from the manufacturer to use front-end 
attachments as well as making any modifications and/or additions to a powered 
industrial truck. 

Reply: A front-end attachment would generally be an "addition" within the meaning 
of §1910.178(a)(4) that affects capacity and safe operation. Section §1910.178(a)(5) 
assumes that the truck with the attachments will already be, "marked to identify the 
attachments and show the approximate weight of the truck and attachment 
combination at maximum elevation with load laterally centered." Before a non-
factory-installed attachment may be used, however, the user must comply both with 
(a)(4), by obtaining the truck manufacturer's written approval, and with (a)(5), by 
having the truck appropriately marked. 

Please be aware that OSHA would consider the lack of manufacturer's approval to 
be a de minimis violation if you had obtained written approval from a qualified 
Registered Professional Engineer after receiving no response or a negative response 
from the powered industrial truck manufacturer. If the manufacturer's response was 
negative then the engineer, prior to granting approval for the modification or addition, 
would need to perform a safety analysis and address all safety and/or structural 
issues contained in the manufacturer's disapproval. OSHA might not accept an 
engineer's written approval if it did not address all of the manufacturer's safety and 
structural issues. 












