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HOLD HARMLESS/RELEASE AGREEMENT
The user of this publication for and in consideration of 
the assistance, cooperation, and information provided 
by the National Commission for the Certification 
of Crane Operators (NCCCO) in this publication, 
Tower Crane Reference Manual, the receipt of which 
is acknowledged, does hereby and for all future time 
release and hold harmless from any liability, and for-
ever discharge for itself, its administrators and assigns 
the said NCCCO from all and any manner of action 
or demands whatsoever in law, in admiralty, or in 
equity, which against NCCCO anyone ever had, now 
have, or which shall later be claimed. This Agreement 
relates specifically to any cause of action arising out 
of the publication, information provided, subsequent 
conduct, and any use of the information provided in 
this publication and related uses or demonstrations of 
skills, methods, and techniques cited in the publication. 
This mutually beneficial release and hold-harmless 
agreement may not be changed orally and exists in 
perpetuity. This publication is issued solely as a public 
service to improve the lifting industry and promote 
public safety.

NO WARRANTY
Information and materials provided in this Tower Crane 
Reference Manual are provided “as is” without warranty 
of any kind, either express or implied, including with-
out limitation warranties of merchantability, fitness for 
a particular purpose, and non-infringement. NCCCO 
specifically does not make any warranties or represen-
tations as to the accuracy or completeness of any such 
information and materials. Under no circumstances 
shall NCCCO be liable for any loss, damage, liability, or 
expense incurred or suffered which is claimed to have 
resulted from use of this publication, including without 
limitation, any fault, error, omission, interruption, or 
delay with respect thereto. Use of this publication is at 
user’s sole risk. Under no circumstances, including, but 
not limited to, negligence, shall NCCCO be liable for 
any direct, indirect, incidental, special, or consequen-
tial damages, even if NCCCO has been advised of the 
possibility of such damages. 

Copyright 2004–2014 by National Commission for the 
Certification of Crane Operators. All rights reserved. No 
part of this book may be reproduced or transmitted in 
any form or by any means, electronic or mechanical, 
including photocopying, recording, or by any informa-
tion storage and retrieval system, without prior written 
permission from the publisher. For information, contact 
the publisher, the National Commission for the Certifi-
cation of Crane Operators, at info@nccco.org. 
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This manual has been provided as a reference source 
for candidates preparing to take the NCCCO Tower 

Crane Certification Exam. The materials contained 
within provide technical information, specifications, 
load charts, and general information regarding tower 
cranes. The information obtained herein is not specific 
to any single manufacturer. In addition, none of the 
information is to be used for the actual erecting, dis-
mantling, climbing, operating, or maintenance of any 
tower crane. This information must be obtained from 
the manufacturer’s operating manual specific to the 
type of crane involved.

This reference guide is not intended to supersede or 
replace manufacturers’ operator’s manuals, OSHA 
29 CFR 1926 Subpart CC, nor the current ASME B30 
standard for tower cranes. 

The material contained herein is not to be used for any 
other purpose than reference material in association 
with preparing or the NCCCO exam. No part of this 
manual is to be copied or used in any manner other 
than by individual candidates preparing for the NCCCO 
tower crane examination.

Preface
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Chapter 1: 
Metric Conversions
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Conversions Table
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kilograms (kg)
(short/avdp)

(short/avdp)

Conversions Table (cont’d)
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Weights of Building Materials, Agricultural 
Commodities, and Floor Loads for Buildings
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Weights of Building Materials, Agricultural 
Commodities, and Floor Loads for Buildings (cont’d)
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Chapter 2: 
Crane Configurations
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Hammerhead Tower Crane 
Chart A

Radius and Capacities
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Hammerhead Tower Crane 
Chart B

Radius and Capacities
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Hammerhead Tower Crane 
Chart C

Radius and Capacities
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Hammerhead Tower Crane 
Chart D

Radius and Capacities
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Hammerhead Tower Crane 
Chart E

Radius and Capacities
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Luffing Boom Tower Crane 
Chart F-1

Radius and Capacities

 Hook Maximum ft 13* 66 98 107 115 123 131 139 148 156 164 172 180 189 197 205 213
 Reach Capacity – Radius  m 4* 20 30 32.5 35 37.5 40 42.5 45 47.5 50 52.5 55 57.5 60 62.5 65 

 213 ft 26,460 lbs – 127 ft lbs 26,460 26,460 26,460 26,460 26,460 26,460 25,245 22,155 20,945 19,160 17,550 16,115 14,795 13,625 12,520 11,530 10,580
 65m 12 000 kg – 38.8m kg 12 000 12 000 12 000 12 000 12 000 12 000 11 450 10 410  9 500 8 690 7 960 7 310 6 710 6 180 5 680 5 230 4 800

 197 ft 26,460 lbs – 136 ft lbs 26,460 26,460 26,460 26,460 26,460 26,460 26,460 24,440 23,345 21,495 19,820 18,320 16,955 15,720 14,550
 60m 12 000 kg – 41.4m kg 12 000 12 000 12 000 12 000 12 000 12 000 12 000 11 540 10 590 9 750 8 990 8 310 7 690 7 130 6 600

 180 ft 26,460 lbs – 144 ft lbs 26,460 26,460 26,460 26,460 26,460 26,460 26,460 26,460 25,395 23,415 21,625 20,020 18,520 
 55m 12 000 kg – 43.8m kg 12 000 12 000 12 000 12 000 12 000 12 000 12 000 12 000 11 520 10 620 9 810 9 080 8 400

 164 ft 26,460 lbs – 150 ft lbs 26,460 26,460 26,460 26,460 26,460 26,460 26,460 26,460 26,460 25,065 23,150
 50m 12 000 kg – 45.8m kg 12 000 12 000 12 000 12 000 12 000 12 000 12 000 12 000 12 000 11 370 10 500

 148 ft 26,460 lbs – 148 ft lbs 26,460 26,460 26,460 26,460 26,460 26,460 26,460 26,460 26,460
 45m 12 000 kg – 45m kg 12 000 12 000 12 000 12 000 12 000 12 000 12 000 12 000 12 000

 131 ft 26,460 lbs – 131 ft lbs 26,460 26,460 26,460 26,460 26,460 26,460 26,460 
 40m 12 000 kg – 40m kg 12 000 12 000 12 000 12 000 12 000 12 000 12 000

 115 ft 26,460 lbs – 115 ft lbs 26,460 26,460 26,460 26,460 26,460 
 35m 12 000 kg – 35m kg 12 000 12 000 12 000 12 000 12 000

 98 ft 26,460 lbs – 98 ft lbs 26,460 26,460 26,460 
 30m 12 000 kg – 30m kg 12 000 12 000 12 000

Radius and capacities  

1-PART OPERATION

1-PART OPERATION

 Hook Radius  in ft 0 13 20 30 40 50 60 70 80 90 98 115 131 148 164 180 197 213
  in meters 0 4 6.1 9.1 12.2 15.2 18.3 21.3 24.4 27.4 30 35 40 45 50 55 60 65 

 Capacity  

  26,460 lbs/12 000 kg

  24,250 lbs/11 000 kg

  22,045 lbs/10 000 kg

  19,840 lbs/9 000 kg

  17,640 lbs/8 000 kg

  15,430 lbs/7 000 kg

  13,230 lbs/6 000 kg

  11,025 lbs/5 000 kg

  8,820 lbs/4 000 kg

  6,615 lbs/3 000 kg

  4,410 lbs/2 000 kg

  2,205 lbs/1 000 kg

  0

26,460 lbs (12 000 kg)

10,580 lbs
4 800 kg

14,550 lbs
6 600 kg

23,150 lbs
10 500 kg

18,520 lbs
8 400 kg

*Minimum hook reach.

*Minimum hook reach.
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Luffing Boom Tower Crane 
Chart F-2

Radius and CapacitiesRadius and capacities  

2-PART OPERATION

 Boom Hook Maximum ft 13* 82 90 97 107 113 123 129 139 146 156 162 172 179 189 195
 Length Reach Capacity – Radius  m 4* 25 27.5 29.4 32.5 34.4 37.5 39.4 42.5 44.4 47.5 49.4 52.5 54.4 57.5 59.4 

 197 ft 195 ft 52,910 lbs – 71 ft lbs 52,910 43,650 38,490 34,195 30,690 27,645 25,090 22,860 20,920 19,180 17,635 16,270 15,035 13,890 12,850 12,125
 60m 59.4m 24 000 kg – 21.6m kg 24 000 19 800 17 460 15 510 13 920 12 540 11 380 10 370 9 490 8 700 8 000 7 380 6 820 6 300 5 830 5 500

 180 ft 179 ft 52,910 lbs – 75 ft lbs 52,910 47,530 42,020 37,480 33,730 30,510 27,780 25,400 23,325 21,495 19,840 18,365 17,040 16,095
 55m 54.4m 24 000 kg – 23m kg 24 000 21 560 19 060 17 000 15 300 13 840 12 600 11 520 10 580 9 750 9 000 8 330 7 730 7 300

 164 ft 162 ft 52,910 lbs – 80 ft lbs 52,910 51,060 45,280 40,500 36,550 33,200 30,335 27,820 25,640 23,680 21,935 20,725 
 50m 49.4m 24 000 kg – 24.3m kg 24 000 23 160 20 540 18 370 16 580 15 060 13 760 12 620 11 630 10 740 9 950 9 400

 148 ft 146 ft 52,910 lbs – 84 ft lbs 52,910 52,910 48,125 43,055 38,870 35,295 32,230 29,565 27,205 25,575
 45m 44.4m 24 000 kg – 25.5m kg 24 000 24 000 21 830 19 530 17 630 16 010 14 620 13 410 12 340 11 600

 131 ft 129 ft 52,910 lbs – 86 ft lbs 52,910 52,910 49,580 44,400 40,100 36,420 33,270 31,085
 40m 39.4m 24 000 kg – 26.1m kg 24 000 24 000 22 490 20 140 18 190 16 520 15 090 14 100

 115 ft 113 ft 52,910 lbs – 88 ft lbs 52,910 52,910 50,990 45,660 41,160 38,140 
 35m 34.4m 24 000 kg – 26.7m kg 24 000 24 000 23 130 20 710 18 670 17 300

 98 ft 97 ft 52,910 lbs – 89 ft lbs 52,910 52,910 51,985 48,060 
 30m 29.4m 24 000 kg – 27.2m kg 24 000 24 000 23 580 21 800

2-PART OPERATION

 Hook Radius  in ft 0 13 20 30 40 50 60 70 80 90 97 113 129 146 162 179 195
  in meters 0 4 6.1 9.1 12.2 15.2 18.3 21.3 24.4 27.4 29.4 34.4 39.4 44.4 49.4 54.4 59.4

52,910 lbs (24 000 kg)

 Capacity  

  52,910 lbs/24 000 kg

  48,500 lbs/22 000 kg

  44,090 lbs/20 000 kg

  39,685 lbs/18 000 kg

  35,275 lbs/16 000 kg

  30,865 lbs/14 000 kg

  26,460 lbs/12 000 kg

  22,045 lbs/10 000 kg

  17,640 lbs/8 000 kg

  13,230 lbs/6 000 kg

  8,820 lbs/4 000 kg

  4,410 lbs/2 000 kg

  0 

48,060 lbs
21 800 kg

12,125 lbs
5 500 kg

25,275 lbs
11 600 kg

31,085 lbs
14 100 kg

38,140 lbs
17 300 kg

20,725 lbs
9 400 kg

16,095 lbs
7 300 kg

  

*Minimum hook reach.

*Minimum hook reach.
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Jib and Counterjib Configurations 
Crane A
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Jib and Counterjib Configurations 
Crane B
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COUNTERWEIGHT  
FOR CRANE  
WORK AND  

TELESCOPING

Counterweight Arrangement A
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Counterweight Arrangement B

max. radius 
/

jib length 
(m)

Counter- 
jib

(End section
C 053.001 – 

711.211
9394 298 01)

Load moment curves LM 1 and PLUS  LM2 
(Exception see *) ) 

 WiW 280  VZ  402 – 2 speed FU **) –    65 kW 
WiW 300  VZ  401 – 3 speed FU **) – 110 kW 

81.5 / 82.3 6xC + 1xA + 1xD = 29.04 t  D C C C C C C A  

71.5 / 72.3 5xC + 1xA + 1xD = 25.08 t  D C C C C C A   

61.5 / 62.3 

four-part
25.735 m 

(two inter-
mediate

sections) 4xC + 1xA + 1xD = 21.12 t  D C C C C A    

51.5 / 52.3 5xC + 2xA + 1xD = 27.96 t  D C C C C C A A  

41.5 / 42.3 !) 4xC + 2xA + 1xD = 24.00 t  D C C C C A A   

35.9 / 36.7 !*)

three-part 
20.735 m 

(one inter-
mediate
section) 4xC   + 1xD = 18.24 t  D C C C C     

29.8 / 30.6 !*) 5xC +   1xD = 22.20 t  D C C C C C    

24.3 / 25.1 !*)

two-part 
15.735 m 
(without 

intermediate
section)

3xC + 1xA + 1xD = 17.16 t  D C C C A     
*)   – Special jib  only load moment curve LM 1. 
!)   – Install wind sail, see chapter 3. ***) – Frequency converter.

 D = Place one "D" - block (2.4 t) beneath the hoist unit frame before 
     installing the counterjib (see illustration) !

The counterweight blocks must be installed across the opening, starting 
at the rear or farthest point from the crane tower ! 
The correct weight of the blocks must be maintained ! 

The weight of the blocks must be verified when they are manufactured. 
Counterweight block dimensions are for a specific gravity of 2.4 t/m³. 
Recommendation    Weigh the blocks again before installing. 

Example: Layout of counterweight blocks 
 for 82.3 m jib length with a max. radius of 81.5 m
Counterweight:  6xC + 1xA + 1xD  =  29.04 t 

Weight: block  A  = 2 880 kg 
block  C  = 3 960 kg 
block  D  = 2 400 kg

"D" - block
beneath the hoist 
unit frame

Towards the tower

b
e
n
e
a
t
h

f
r
a
m
e
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3-122 Erection 540hcl_kap3_2-en.doc

Installing the counterweight (steel counterweight) Sheet 1 of 1

6 counterweight blocks have been placed onto the gear platform and secured before 
installing the boom! 

(1) Install the remaining ballast blocks. (refer to the description on page 3-54 from point (4))

(2) Clamp and secure all ballast blocks.

Number of counterweight blocks: 

for boom length: 50, 55, 60 and 65 m 40 and 45 m 30 and 35 m 

Number of blocks: 11 10 9 

Total weight: 54 t 49 t 44 t 

HCL5_K69.dsf 

(2)

(2.1) 

(2.2)
(2.3)

(2.5)

(2.4) 

Counterweight Arrangement C
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Counterweight Arrangement D

FITTING THE COUNTER−JIB BALLAST

56A−0600−136−0 22−03−0456A−0000−141−0 / 5

� .POTAIN. 2002.

Any reproduction 
for commercial purpose is forbidden.

1. 3. BALLAST DURING WORK (FINAL BALLASTING)

MD485B 150LCC63−150LCC50−166LBR50−100LVF50

5 x CBC

30000 kg

24m 80m

0

4 x CBC

28000 kg

24m 75m

4 x CBC

28000 kg

24m 70m

3 x CBC

26000 kg

24m 65m

0

3 x CBC

22000 kg

24m 60m

2 x CBC

20000 kg

24m 55m

0 0

0

0

0 0

1 x CBD 2 x CBD

1 x CBD

1 x CBD

2 x CBD
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Central Ballast Sheet A
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Central Ballast Sheet B

550ech20t_500hcuw10m2_1en.doc/380ech16\500hc\500_uw.dsf Central ballast 2-1 

 Explanation to the following corner pressure tables 
 550 EC-H 20  Litronic 
 550 EC-H  20 
  on 500 HC undercarriage 

10.0 m track gauge 

pressure= leehW
4

pressureCorner
 yranoitats gniog-liar

  Jib position 

Arrangement of the central ballast blocks: 
 
 
 
 
 
 

Weight: A - block = 5.4 t Drawing No.: C 032.001 - 318.411 Example 

  Rail  1st layer 

2nd layer 

 
 liaR       

 
 
 
 

length. Refer to the corner pressure tables for the specific tower height 
and jib length to be installed. 

distributed equally around the tower 
base. 

Central ballast Number of ballast blocks 

10.80 t 2 x A 

21.60 t 4 x A 

32.40 t 6 x A 

43.20 t 8 x A 

54.00 t 10 x A 

64.80 t 12 x A 

75.60 t 14 x A 

86.40 t 16 x A 

97.20 t 18 x A 

108.00 t 20 x A 

118.80 t 22 x A 

The central ballast blocks 
must be installed in the 
prescribed order (refer to 
the illustration). 

Abstain from any operation which could impair the stability of the crane! 

.

.
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Central Ballast Sheet C
Corner pressures (in kN) in operation and out of operation
Load moment curve LM1 550 EC-H20

(WiW 280 VZ 402 / WiW 300 VZ 401 / WiW 280 JX 448 / WiW 290 JX 416 / WiW 300 JX 409)
Crane rail-going and stationary on anchor shoes, with climbing equipment on 500 HC tower

and 500 HC undercarriage
Radius: 35.93m Track: 10.0m
Tower section: 5.80m Undercarriage: (C 032.001 - 310.000) Wheel gauge: 10.0m

No. of Hook Central Corner pressure in operation [kN], MD=372 kNm Corner pressure out of operation [kN], MD=0
tower height ballast Position of jib Hor. force Position of jib Hor. force

sections [m] [to] Corner 1 2 3 [kN] Corner 1 2 3 [kN]
3 28.10 21.600 A 413 664 126 76 A 362 329 394 140

B 821 737 700 B 324 329 329
C 413 163 700 C 362 394 329
D 5 90 126 D 399 394 394

4 33.90 21.600 A 429 686 128 80 A 374 404 344 160
B 859 775 731 B 429 404 404
C 429 172 731 C 374 344 404
D 0 83 128 D 318 344 344

5 39.70 21.600 A 437 709 128 83 A 390 468 311 175
B 905 815 762 B 518 468 468
C 437 181 762 C 390 311 468
D 0 75 128 D 261 311 311

6 45.50 32.400 A 499 760 154 87 A 433 564 301 190
B 954 883 821 B 641 564 564
C 499 216 821 C 433 301 564
D 0 93 154 D 224 301 301

7 51.30 43.200 A 531 810 180 90 A 475 664 287 204
B 1034 953 882 B 770 664 664
C 531 251 882 C 475 287 664
D 28 108 180 D 181 287 287

8 57.10 54.000 A 574 861 204 93 A 518 768 269 219
B 1104 1025 943 B 906 768 768
C 574 286 943 C 518 269 768
D 43 122 204 D 131 269 269

9 62.90 64.800 A 617 913 228 97 A 561 876 246 234
B 1176 1098 1005 B 1049 876 876
C 617 320 1005 C 561 246 876
D 57 135 228 D 74 246 246

10 68.70 86.400 A 682 992 278 100 A 631 1016 247 249
B 1281 1199 1095 B 1225 1016 1016
C 691 381 1095 C 631 247 1016
D 92 174 278 D 37 247 247

11 74.50 97.200 A 723 1045 299 103 A 641 1133 215 264
B 1359 1274 1160 B 1414 1133 1133
C 736 413 1160 C 641 215 1133
D 100 184 299 D 0 215 215

* 12 80.30 97.200 A 741 1065 305 107 A 648 1166 214 273
B 1386 1306 1185 B 1464 1166 1166
C 750 426 1185 C 648 214 1166
D 105 185 305 D 0 214 214

* In this configuration the climbing equipment has to be lowered after erection!

3.2 m
position of trolley 
out of operation

If the climbing equipment is removed after the erection of 
the crane, additional central ballast must possibly be 
installed before removing the climbing equipment! 
The amount of ballast required in this case is to be taken 
from the corner pressure tables "without climbing 
equipment".

Install a wind sail.

3.2 m
position of trolley 
out of operation

Climbing
equipment
lowered!

2-10 Corner pressures 08.02.2002 550_500_10_kl2-en.xls
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Tie-in Spacing A
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Tie-in Spacing B
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Bottom Climbing
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Chapter 3: 
Crane Operations

NCCCO TOWER CRANE REFERENCE MANUAL
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Uncontrolled movement

The response to uncontrolled move-
ment is to engage the emergency stop 
button on the remote or contol desk. 
This will de-energize the crane and set 
all brakes. 
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Chapter 4: 
Bolting Procedures

NCCCO TOWER CRANE REFERENCE MANUAL
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Prestressed High-Tensile Strength Bolt Connections
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Chapter 5: 
Wire Rope

NCCCO TOWER CRANE REFERENCE MANUAL
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a = This dimension must not exceed 
5% in throat opening or distortion 
from original new dimension up to 
a maximum 1/4” or within the 
recommendations of the 
manufacturer.

h = 10% wear or reduction from 
original new section dimensions
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Chapter 6: 
Self-Erecting Tower Cranes

NCCCO TOWER CRANE REFERENCE MANUAL
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The use of self-erecting tower cranes is increasing substantially.  These cranes have replaced rough terrain 
forklifts in many situations.  Many users of self-erecting tower cranes are not familiar with the use of cranes.
These machines represent significant risk and their use must be well planned and performed with attention to 
safety at all times.  This Reference Manual will discuss several items critical to the safe use of self-erecting  
tower cranes. The items are as follows:  Planning, Set-up, Erection, Operation, and Dismantling.

PLANNING
Extensive planning must occur prior to the crane’s arrival at the jobsite.  The plan must be developed by 
persons with sufficient training, knowledge, and experience on self-erecting tower cranes.  The plan should 
be divided into two (2) major sections as follows:

Delivery, set-up, erection, and dismantle.1.
Lifting operations.2.

DELIVERY, SET-UP, ERECTION, AND DISMANTLE
These machines can be towed to the site using fixed or removable axels, hauled on a trailer, or driven under 
their own power.  Check horizontal and vertical clearances, weight restrictions, and compaction and traction 
of surfaces at the jobsite.
A site-specific safety survey must be performed as part of the planning process.  This will require a site visit.  
Items that could have a negative effect on crane operations must be identified.  These items would include, 
but not be limited to, the following:  overhead power lines, underground structures and utilities, paved areas, 
backfill, high water table, basements, proximity to bodies of water, excavations, adjacent structures, and 
changes to site conditions during construction.
These machines are usually set up on outriggers.  The reaction forces at the outriggers are substantial.  
There are two (2) reactions, in service and out of service.  A soil report must be provided prior to crane set-up 
so adequate foundations can be prepared for the crane.  The outrigger float pads do not have sufficient area 
to spread the reaction loads over a large enough area to prevent settlement on soil.  Therefore, concrete 
footings or crane mats must be placed under the outrigger float pads.  The size and strength of these 
foundations must be determined by a qualified person, who will use information from the soils report and the 
maximum crane reactions supplied by the manufacturer.
The requirements of the Federal Aviation Administration (FAA) standard 7460-1 must be met for any 
obstruction of more than 200 feet in height above the ground level at its site. 
Most self-erecting tower cranes require 3 phase electric service.  This service is not available everywhere.  
Contact the power company well in advance if you plan on using their service.  If using a generator to supply 
crane power, contact the crane manufacturer for the required kW rating and procure it well in advance.  Some 
self-erecting tower crane control systems require that the power supply to the control panel be left on at all 
times to ensure a stable temperature for the electronics.  In this case, the power from a generator may not be 
desirable.
Self-erecting tower cranes are required to weather vane (point downwind) when out of service.  This will likely 
cause the crane’s jib to over sail adjacent property.  In addition, during lifting operations the jib could also 
over sail adjacent property while the load does not.  If this will be the case, permission may be required from 
adjacent property owners to allow the over sail in order to avoid costly lawsuits and/or crane shutdowns.
Proper clearances (crane and load) must be allowed for during erection (including unfolding), operation, 
and dismantling (including folding).  In order to obtain proper clearances; planners will have to use accurate 
dimensions of the crane, load, rigging, existing structures, and the structure under construction.  It is 
important to remember that the structure under construction was not there when the crane was erected in 
most cases.  Planners will likely use plan view drawings as well as elevation view drawings.

Self-Erecting Tower Cranes
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The knowledge and experience required to erect and dismantle a self-erecting tower crane is much different 
than the knowledge and experience necessary to operate the crane.  Planning must include someone 
who is qualified to set-up, erect, reconfigure, unfold, dismantle, and fold the crane.  During unfolding and 
folding, self-erecting tower cranes are very vulnerable to wind.  The maximum allowable wind speeds, per 
manufacturer or qualified person, must be part of the plan and adhered to during erecting and dismantling.
The plan must be communicated to the appropriate people.  When communicating the plan to those people, 
ask for input, quite often the plan will be improved.  Also, something occurs at this stage called “buy in.”  
People think this is their plan and are much more likely to work that plan.  In addition the plan should be 
reviewed with personnel just prior to doing specific parts of the work.

LIFTING OPERATIONS
This section of the plan would identify staging and lay down areas.  It is important to have accurate load 
weights and radii to ensure the crane has sufficient load ratings to do the work.  Each work item should 
have its own place in the plan; examples of work items include, but are not limited to:  form work, rebar, 
concrete placement, steel erection, masonry, framing, and roofing.  Rigging methods and materials would be 
addressed here as well as signaling methods.  In addition rigger and signalperson qualifications should be set 
forth.  The crane manufacturer’s, or qualified person’s, requirements for in-service wind should be noted in 
the plan.

Set-Up
Self-erecting tower crane set-up includes preparing the foundation, placing the crane on the foundation and 
connecting the electric service.  The foundation must be placed on subgrade as specified by the engineer or 
qualified person and in the location specified during pre-planning.  The foundation size and construction must 
meet the specifications of the engineer or qualified person.  
If using timber, the timber must be capable of distributing loads as intended.  Timbers that are thru-bolted 
to act as a unit are preferred over loose timber.  The use of individual loose timbers has been shown to 
cause a significant number of accidents for self-erecting tower cranes.  Figure 1 shows some good and bad 
foundation conditions.
Once the crane is placed on the foundation the crane must be leveled to within the specification required by 
the crane manufacturer or qualified person.    The foundation itself must be level and completely support the 
bottom of the outrigger pad.    

                                                          Figure 1  
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If the self-erecting tower crane needs electric power to level, the electric service would be connected prior to 
leveling and if not before raising or unfolding.  The crane must have a main disconnect switch mounted at or 
near the base of the crane.  The switch must have surge protection and be capable of being locked in the off 
position.  The crane must be properly grounded in accordance with the National Electric Code (NEC).  

Erection
Self-erecting tower crane erection includes raising the crane from transport position, installing counterweight/
ballast, unfolding, telescoping the mast, and reconfiguration.  These operations require much different 
knowledge and experience than actually operating the crane during lifting operations.  It is critical that this 
work be performed by a qualified person.
Self-erecting tower cranes normally use counterweight/ballast made of reinforced concrete.  Prior to 
installation the counterweight/ballast must be checked for proper size, weight, damage, and integrity of 
lifting points.  Defective or improper counterweight/ballast must not be installed.  Install counterweight/ballast 
according to the crane manufacturer or qualified person’s instructions.
Prior to erection, the person performing the erection operation must check for site hazards, see that there are 
no personnel in crane pinch points or fall zones, and the wind speed is below the maximum permitted by the 
crane manufacturer.  After erection is completed and prior to use, the crane and foundation must be tested 
in accordance with the crane manufacturer’s instructions.  This will include setting all motion, zone, and load 
limits.  If the crane is to be reconfigured after initial use, a qualified person is to perform the reconfiguration 
and ensure that all switches and limits are properly set before operation is continued.
When erection work requires personnel to work at locations where they are exposed to a fall of six (6) feet or 
more, appropriate fall protection measures must be implemented.

Operation
Self-erecting tower cranes must be operated by qualified persons.  The operator must be able to read, 
understand, and follow signs, decals, labels, and the crane’s operating manual.  The manual must be 
available to the operator at all times when the crane is in operation.
If the operator is to leave the radio remote control unattended, the operator must de-energize the crane and 
secure the remote by removing the key or placing the remote in a lock box.  During donning or removal of the 
remote using a belt or harness, the remote must be turned off or the crane de-energized.
The load ratings of a self-erecting tower crane must not be exceeded, except during testing.  During testing, 
follow the crane manufacturer’s instructions and have the operation supervised by a qualified person.  Load 
ratings are for freely suspended loads only.  Hoisting, slewing, trolleying, luffing, or traveling must not be 
used to pull, plumb, or move a load in a horizontal direction.  Never attempt to lift stuck, frozen, or embedded 
loads.
Self-erecting tower cranes are bottom-slewing cranes.  The area inside the crane’s tail swing must be 
barricaded.  This barricade must be in place at all times while the crane is in operation.
Never allow personnel under a suspended load.
Never leave loads suspended from the crane when the operator is not at the controls.
Never add weight to a suspended load.
Never hoist personnel without manufacturer’s approval. 
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Self-erecting tower crane operators must be familiar with emergency procedures. The response to uncontrolled 
movement is to engage the emergency stop button on the remote or control desk. This will de-energize the 
crane and set all brakes.  
Another emergency would be contact with overhead power lines.  If the operator is on the crane he should 
stay there unless it is unsafe to do so.  If the operator is not on the crane he should do his best to advise 
personnel the crane is energized and they should avoid touching the crane or load.  In addition, the operator 
should try to break contact with the lines if possible, but not exert so much force that the lines could be pulled 
down.

Dismantling
Dismantling a self-erecting tower crane includes folding the jib, lowering the mast, removal of counterweight/
ballast, placing the crane in transport position, and removal from the site.  This work requires different 
knowledge and experience than operating the crane and must be performed by a qualified person.
Prior to dismantling, it must be determined that there is sufficient space available to perform all required 
operations and to remove the crane from the site.
Prior to dismantling, ensure that all switches, pins, etc. are in their proper position.  Follow the crane 
manufacturer’s instructions and specifications.  Remove counterweight/ballast in the proper sequence and at 
the proper time.  Follow all applicable fall protection requirements.  Keep all personnel out of crane fall zones 
and pinch points.
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Self-Erector Technical Data A
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Self-Erector Technical Data B
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Self-Erector Technical Data C
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Self-Erector Technical Data D
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