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THE BASIC RIGGING PLAN

RESPONSIBILITY 2

B

. ARE THERE ANY UNUSUAL

. WHO IS RESPONSIBLE (COMPETENT) FOR THE

RIGGING? COMMUNICATION ESTABLISHED?

. 15 THE EQUIPMENT IN ACCEPTABLE CONDITION?

APPROPRIATE TYPE, PROPER IDENTIFICATIONT

. ARE THE WORKING LOAD LIMITS ADEQUATE?

CAPACITY OF GEAR KNOWN?

WHAT 1S THE WEIGHT OF LOAD?

WHERE IS THE CENTER OF GRAVITY?

WHAT IS THE SLING ANGLE?

WILL THERE BE ANY ANGULAR OR SIDE LOADING?
ARE THE SLINGS PADDED AGAINST SHARP
CORNERS?

. WILL THE LOAD BE UNDER CONTROL?

IS THE LOAD RIGGED TO THE CENTER

OF GRAVITY?

1S THE HITCH APPROPRIATE?

TAG LINE NEEDED?

1S THERE ANY POSSIBILITY OF FOULING?
CLEAR OF PERSONMNEL?

UTC-CHECK®

LOADING OR ENVIRONMENTAL
CONDITIONS? B
WIND, TEMPERATURE, OTHER? ““"“‘l“l“ T “T""“’
SPECIAL REQUIREMENTS? L (S

USER RESPONSIBILITY

1. UTILIZE APPROPRIATE RIGGING GEAR SUITABLE FOR
OVERHEAD LIFTING.

2. UTILIZE THE RIGGING GEAR WITHIN INDUSTRY
STANDARDS AND THE MANUFACTURER'S
RECOMMENDATIONS.

3. CONDUCT REGULAR INSPECTION AND
MAINTENANCE OF THE RIGGING GEAR.

MANUFACTURERS RESPONSIBILITY

. PRODUCT AND APPLICATION INFORMATION
2. PRODUCT THAT IS CLEARLY IDENTIFIED
NAME OR LOGO
LOAD RATING AND SIZE
TRACEABILITY
3. PRODUCT PERFORMANCE
WORKING LOAD LIMIT
DUCTILITY
FATIGUE PROPERTIES
IMPACT PROPERTIES

-




INSPECTION OF HARDWARE

INSPECTION OF WIRE ROPE SLINGS 3

DEFORMATION

REMOVYE FROM SERVICE IF ANY SIGNIFICANT
DEFORMATION. CHECK THROAT OPENING OF HOOKS.

WEAR

REMOVE FROM SERVICE IF EXCESSIVE WEAR. WEAR IS
EXCESSIVE IF:
MORE THAN 5% WEAR IN THROAT OR EYE OF HOOK
AND OTHER CRITICAL AREAS OF HARDWARE.
MORE THAN 10% WEAR IN OTHER AREAS.

CRACKS, NICKS, GOUGES
REMOVE FROM SERVICE IF CRACKS, NICKS, OR GOUGES
ARE DETECTED.
MODIFICATION

DO NOT WELD, DO NOT SUBSTITUTE SHACKLE PINS OR
OTHER COMPONENTS, DO NOT HEAT, BEND OR MODIFY
IN AMNY MANMNER.

PROPER FUNCTION

IMPROPERLY INSTALLED HARDWARE OR MALFUNCTION
IS CAUSE FOR REMOVAL. CHECK FOR LATCHES, SWIVEL
BEARINGS, LOCKING DEVICES, AND INSTALLATION OF
WIRE ROPE CLIPS AND WEDGE SOCKETS.

PER ANSI B30.9

ALL SLINGS AND ATTACHMENTS SHALL BE VISUALLY
INSPECTED BY THE PERSON HANDLING THE SLING EACH
DAY THEY ARE USED. IN ADDITION, A PERIODIC
INSPECTION SHALL BE PERFORMED BY A DESIGNATED
PERSON, AT LEAST ANNUALLY, AND SHALL INCLUDE A
RECORD OF THE INSPECTION.

INSPECTION CRITERIA

KINKING CORE PROTRUSION
GRUSHING CORROSION
UNSTRAN BIRDCAGING
BROKEN UH IGUT STRANDS BROKEN WIRES
STRANDING DISPLACEMENT

BROKEN WIRES

REMOVE FROM SERVICE STRAND LAID AND SINGLE PART
SLINGS IF TEN OR MORE RANDOMLY DISTRIBUTED WIRES
IN ONE ROPE LAY, OR FIVE BROKEN WIRES IN ONE ROPE
STRAND IN ONE ROPE LAY,

DISTORTION OF WIRE ROPE

REMOVE FROM SERVICE WIRE ROPE SLINGS THAT HAVE
ANY DAMAGE RESULTING IN DISTORTION OF THE WIRE
ROPE STRUCTURE SUCH AS KINKING, CRUSHING,
UNSTRANDING, BIRDCAGING, STRAND DISPLACEMENT
OR CORE PROTRUSION.




INSPECTION OF CHAIN SLINGS

INSPECTION OF SYNTHETIC SLINGS 4

PER ANSI B30.2

ALL SLINGS AND ATTACHMENTS SHALL BE VISUALLY
INSPECTED BY THE PERSON HANDLING THE SLING EACH
DAY THEY ARE USED. IN ADDITION, A FERIODNG
INSPECTION (NORMAL SERVICE: YEARLY, SEVERE
SERVICE: MONTHLY) SHALL BE PERFORMED BY A
DESIGMATED PERSOMN, AT LEAST ANNUALLY, AND SHALL
INCLUDE A RECORD OF THE INSPECTION.

INSPECTION CRITERIA

WEAR WELD SPLATTER
NICK, CRACKS, BREAKS EXCESSIVE TEMPERATURE
GOUGES, STRETCH, BENDS THROAT OPENING OF HOOK

CHAIN LINKS

REMOVE SLING FROM SERVICE IF LINKS ARE WORN
EXCESSWELY ORE THAN 10% OR REFER TO
MANUFACTURER'S INFORMATION), SHARP TRANSVERSE
NICKS AND GOUGES SHOULD BE ROUNDED OUT BY
GRINDING (DO NOT EXCEED WEAR ALLOWANCE). CHAIN
LINKS AND ATTACHMENTS SHOULD HINGE FREELY TO
ADJACENT LINKS.

IDENTIFICATION

CHAIN SLINGS SHALL HAVE PERMAMENTLY AFFIXED
IDENTIFICATION STATING: SIZE, GRADE, RATED LOAD,
MUMBER OF LEGS AMD MANUFACTURER.

PER ANSI B30.9

ALL SLINGS AND ATTAGHMENTS SHALL BE VISUALLY
INSPECTED BY THE PERSON HANDLING THE SLING EACH
DAY THEY ARE USED. IN ADDITION, A PERIODIC
INSPECTION SHALL BE PERFORMED BY A DESIGNATED
PERSON, AT LEAST ANNUALLY, AND SHALL INCLUDE A
RECORD OF THE INSPECTION.

INSPECTION CRITERIA

ACID OR CAUSTIC BURNS BROKEN STITCHES
MELTING OR CHARRING WORN STITCHES
HOLES, CUTS EXCESSIVE ABRASION
TEARS, SMAGS KMOTS

ROUND SLING NOTES

REMOVE FROM SERVICE ROUND SLINGS THAT HAVE
CORE FIBER EXPOSED BY HOLES, TEARS, CUTS,
EMBEDDED PARTICLES, WEAR OR SNAGS,

REMOVE FROM SERVICE ROUND SLINGS THAT HAVE
MELTING, CHARRING OR WELD SPLATTER ON ANY PART
OF SLING.

IDENTIFICATION

WEB SLINGS AND ROUND SLINGS SHALL BE
PERMAMENTLY MARKED INDICATING: MAMUFACTURER'S
TRADEMARK AND CODE (OR STOCK NUMBER), RATED
LOADS FOR THE THREE HITCHES AND MATERIAL.




WIRE ROPE SLING CAPACITIES (LBS.) - FLEMISH EYE - ANSI B30.9 5

6 X 19 AND 6 X 37 IMPROVED PLOW STEEL - IWRC 5/1 DESIGN FACTOR

Q& T CARBON ANGLE 3
SHACKLE 120
MENIMLI L
SHACKLE BIZE - o -
WIRE FOR A Déd=1 %‘ £ L = £l
ROPE AT LOAD i
SIZE COMNECTION i L } [ | 4 ] | J
SHACKLE VEATICAL TWO LEG &0 DEGREE 45 DEGREE 30 DEGREE
SIZE (SINGLE LEG) CHOKER OR BASKET HITCH SLING ANGLE SLING ANGLE BLING ANGLE
174 516 1130 820 2200 1840 1500 1120
516 EL] 1740 1280 3400 apgg 2400 1740
8 TAE 2400 1840 AB0D 4300 3400 2400
TG 12 3400 2400 BADD ERO0 RO 3400
192 59 400 0 [T TEO 8200 4400
BrE ) B 4000 11200 B0 FET) 5E00
&8 ] GE0 B0 13600 11500 9600 BA00
KT 78 BEGO TR0 19600 16500 13800 a0
708 1 13200 5600 26400 22800 18600 13200
] 1-18 17000 12600 34000 30000 4000 17000
11/8 1-14 20000 15800 40000 4600 A300 20000
1174 [ 26000 15400 52000 AS000 36700 26000
- 1-1/2 30000 BOO00 52000 42400 30000
RATED CAFACITIES BASED ON PIN DIAMETER OR HOOK NO LONGER THAN THE NATURAL EYE WIDTH (1/2 X EYE LENGTH) OR LESS THAN

®

THE MOMIMAL SLING DIAMETER

REFER TO ANSI B30.9 FOR FULL DETAILS

HORIZONTAL SLING ANGLES OF LESS THAN 30 DEGREES ARE NOT RECOMMENDED




WIRE ROPE SLINGS AND
CONNECTIONS TO FITTINGS

USE A THIMBLE TO
(
T()I

PROTECT SLING AND
INCREASE Did
NEVER PLACE EVE
g OVER A FITTING
A SMALLER DIAMETER
OR WIDTH THAN THE
g ROPE'S DIAMETER.
A

<>

WIRE ROPE SLINGS AND

CONNECTIONS TO FITTINGS

NEVER PLACE A T
SLING EYE OVER A

FITTING WITH A

DIAMETER OR

WIDTH GREATER

THAN ONE HALF

THE NATURAL

A CHOKER HITCH HAS
75% OF THE CAPACITY
OF A SINGLE LEG ONLY
IF THE CORNERS ARE
SOFTENED AND THE
HORIZONTAL ANGLE IS
GREATER THAN 30
DEGREES. USE A
BLOCK OF WOOD
UNDER CHOKE TO
INSURE ANGLE IS
PROPER.

: g CAPACITY % OF
' ANGLE | SINGLE LEG
~ D~ 20 200 %
A BASKET HITCH HASTWICE 80 170 %
THE CAPAGITY OF A SINGLE e 140 %
LEG ONLY IF D/d RATIO IS 251
AND THE LEGS ARE VERTICAL. 20 100 %

60° ? ) ? 45" ; ) 30°
TRIPLE LEG SLINGS HAVE 50% MORE CAPACITY
THAMN DOUBLE LEG ONLY IF THE CENTER OF
GRAVITY I8 IN CENTER OF CONNECTION POINT
AMD LEGS ARE ADJUSTED PROPERLY (EQUAL
SHARE OF THE LOAD)
QUAD LEG SLINGS OFFER IMPROVED

STABILITY BUT DO NOT PROVIDE INCREASED
LIFTING CAPACITY.




CHAIN SLING CAPACITIES (LBS.) - ANSI B30.9 DESIGN FACTOR 4/1 7

%%Wﬁﬁﬁ

TRIPLE LEG SLINGS HAVE 50% MORE CAPACITY THAN
DOUBLE LEG DMLY IF THE CENTER OF GRAVITY IS IN
CONNECTION POINT

GUAD LEG SLINGS OFFER IMPROVED STABILITY BUT
D0 NOT PROVIDE INRCREASED LIFTING CAPACITY.




WEB SLING CAPACITIES - ANSI B30.9 - DESIGN FACTOR 5/

BUNCHING

PINCHING

ANGLE
120
0°
VERTICAL TWO LEG 45 DEGREE
SINGLE LEG) CHOKER OR BASKET SLING ANGLE
V0% OF B0 OF 200% OF 140% OF
SINGLE LEG SINGLE LEG SINGLE LEG SINGLE LEG
SYNTHETIC SLINGS A CHOKER HITCH HAS m OF
RATED LOAD OF A FSIHGLE au'
L
FOLDING, BUNCHING OR : ; : : 5! ﬁl\h ﬁb“
PINCHING OF SYNTHETIC oo Byt 8
T s ™= TRIPLE LEG SLINGS HAVE 50% MORE
T A e IS HORIZONTAL CAPACITY THAN DOUBLE LEG ONLY IF THE
O O TR PP LD ANGLE IS CENTER OF GRAVITY IS IN CENTER OF
BUO GREATER THAN CONMNECTION POINT AND LEGS ARE
- 30 DEGREES. RDJUSTED PROPERLY (EGUAL SHARE OF
USE A BLOCK OF THE LOAD).
WOOD UNDER
CHOKE TO QUAD LEG SLINGS OFFER IMPROVED
INSURE ANGLE STABILITY BUT DO NOT PROVIDE
IS PROPER. INCREASED LIFTING CAPACITY.




SLING 2 = 10,000 X 8 / (8+2) = B,000 LBS.
SLING 1 = 10,000 X 2 / (842) = 2,000 LBS.

CENTER OF GRAVITY AND SLING LOADING WEIGHT = YOLUME X UNIT WEIGHT OF MATERIAL 10
WHEN LIFTING VERTICALLY, UNIT WEIGHT STEEL = 490 LBS/FT’
THE LOAD WILL BE SHARED UNIT WEIGHT ALUMINUM = 165 LBS/FT’
£QUALLY IF THE CENTER OF CHNTER OF GRAVITY AND UNIT WEIGHT CONCRETE = 150 LBS/FT'
GRAVITY IS PLACED EQUALLY SLING LOADING UNIT WEIGHT WOOD = 50
BETWEEN THE PICK POINTS, UNIT WEIGHT WATER = 62 LB
TR T peima aume s UNIT WEIGHT SAND AND GRAVEL = 120 LBSFT’
SLING WILL HAVE A LOAD. R sampues. VOLUME OF CUBE =
OF 5,000 LES. AND EACH [——— HEIGHT x WIDTH x LENGTH
SHACKLE AND EYEBOLT WILL =B ET  DanE ET HEIGHT
ALSO HAVE A LOAD OF 5,000 LBS.
WIDTH
-
B —
CENTER OF GRAVITY AND SLING LOADING | \,.qur . voLume x unir weigT oF mareria
WHE“THE CENTEH OF GH‘V"Y CRRTER OF GRAVITY AND
5 HOT EQUALLY SPACED BETWEEN 58 OF AT S OLTAREOE ARRERE
THE PICK POINTS, THE SLING AND 214 x (DIAM, X DIAM, x DIAN.)/ 6
FITTINGS WILL NOT CARRY AN EQUAL _, P ' ' k
SHARE OF THE LOAD. THE SLING
CONNECTED TO THE PICK POINT A e o1 ;‘3:':';5;; A T
CLOSEST TO THE CENTER OF GRAVITY E - :
WILL CARRY THE GREATEST SHARE f———f—|
oFmE Lmn- D1sE PY EXsTPY
SLING 2 1S CLOSEST TO COG. IT WILL HAVE THE GREATEST SHARE
OF THE LOAD. DIAMETER




SLING ANGLES 11
TWO LEGGED SLING - WIRE ROPE, CHAIN, SYNTHETICS
LOAD = HORIZONTAL SLING LOAD ANGLE
500 X LOAD LOAN%IE Eﬁm“ ANGLE (A} DEGREE FACTOR = L/H
| |3 AeL ey 1200
g § A (" ANG 60 1,188
A= A i 50 1.305
HORIZONTAL 45 1414
1000LBS| SLING 1000 LBS 1000 LBS 30 3
ANGLE 0 ON EACH LEG OF SLING =
VERTICAL LOAD X LOAD ANGLE FACTOR
HORIZONTAL SLING
ANGLES OF LESS THAN
A0 DEGREES
ARE NOT
RECOMMENDED
REFER TO ANSI| B30.9
FOR FULL

INFORMATION

I-*D‘I-4-—Dz-l

LOAD ON SLING CALCULA
TENSION 1 = LOAD X DEI
TEMSION 2 = LOAD X D1 X S

Sihsa

LOAD ON SLING CALCULATED
TENSION 1 =LOAD X D2 X S
TENSION 2 = LOAD X D1 X 8

2AHD1<02)




Crosby RIGGING HARDWARE 12
m' SHACKLES QUENCHED & TEMPERED m HOOKS QUENCHED &
DESIGN FACTOR TEMPERED
SCREWPIN - CARBON SHACKLE  ALLOY SHACKLE QUIC-CHECK® | SHANKHOOK | \opinin o (mverrT aLLOY QUIC-CHECK®
AND DESIGN FACTOR DESIGN FACTOR (y SWIVEL HOOK 30 TON AND LARGER ARE &-122 TO 1)
BOLT TYPE [ 5 EYE HOOK + GHANK AND SWIVELS ARE 4122 T0 1.
CARBON ALLOY CARBON ALLOY
HOMIKAL EANIUM MAXMUM LK I LA ML
BIZE {IN} WORKING WORKING | #SIDE WIDTH WORKING WORKING THROAY | DEFORMATION
olA R LO&D LOAD AT PIN BIAMETER LOAD LOAD CPENING BNCATOR
OF BOW OGS TONS (HCHES) OF PIN TS CODE TOMS COOE {INCHES) - A
i3] = 34 7243 1 TA 8 )
1 12 A7 1 ] L 112 Eh, 57 200
(Rl EX] g [ o 115 [ 2 [ .00 200
ET] 1 ] [ A4 Fl HG El HA [NH 2 0
s 1-15 X 75 ED 3 [ A1 [ 1,08 250
W F 2.3 =1 AN [ ] X T i 150 2,00
58 1M ] 1.08 75 T2 EL 13 A, i A1
) A-%M El 126 A 0 L 15 LA 1.1 4.00
TR B (X 144 100 15 [T} 22 [ ] S0
1 AT §25 1EG F] 30 [+ FT1] D 25 S50
148 &% 15 188 .25 25 PC a7 A, 200 'l'-ﬂ
1-14 iF] [T 203 Rig M % 45 =LY 338 200
] LEXRI] il D ) an ki T S K] [T
-2 17 30 233 153 * 0 BYE HOOK 1S MOW RATED AT 5 TOMNS

INSURE SCREW PIN IS w
TIGHT BEFORE EACH LIFT_¢ l

+ D0 HOT SIDE LOAD ROUND
PIN SHACKLE

= DO ROT SIDELOAD
+ DD ROTTIP LOAD

" AU -?‘\
WA

Lo (7 INCLUDED

i
g - vESRGNR, s
§EM:KLE;$H /,\\ o I DEGREES = [0 HOT BACKLOAD
MEX UM | EYE HOGK
INSTALLATION w120 DEGREES

For appimionaL inFormaTion rerer ToTHE [Ep@slag  Probuct warnines




Bresby RIGGING HARDWARE

Q0 0

Grusie

LINKS AND RINGS WITH
WIRE noPE AHD smmmc TURNBUCKLES
SLINGS 51 D CARBON ___ALLOY
WORKING LDAD LIKIT POUNDS WORKING LOAD LIMIT | WORKING LOAD LIMIT
SIZE JAW AND EYE HOOK END FITTING
INCHES G-341 A3t A-342 SIZE_| 6/ DESIGN FACTOR | 5/1 DESIGN FACTOR
112 2000 7000 TO00 14 500 400
S8 A200 2000 S000 S8 T
E7) 8000 12300 12300 ET 1200 1000
1B [y 14000 14000 1 2200 1500
10800 24360 24360 5 3500 2250
1108 i 30600 A a4 5200 3000
1-1/4 18760 6000 GO0 7 7200 4000
138 20500 43000 [VTEN 10000 5000
1-1/2 2 a) 54300 Sid 300 =184 16200 8500
158 SA E2600 A 1-112 21400 500
134 hA 84900 B4000
2 [T 102600 TORE THE USE OF LOCKNUTS et
WORKING LOAD LIMITS ARE FOR USE WITH WIRE ROPE AND OR MOUSING IS AN
SYNTHETIC SLINGS, NOT FOR CHAIN SLINGS. WORKING LOAD EFFECTIVE METHOD OF
LIMITS ARE BASED ON SINGLE LEG (IN-LINE), OR RESULTANT ;ggﬁ*ggg;gﬁﬂﬂucmﬁ

LOAD ON MULTIPLE LEGS WITH AN INCLUDED ANGLE LESS THAN
OR EQUAL TO 120 DEGREES. -

@@=

FOR ADDITIONAL INFORMATION REFERTOTHE [iP@SIM PRODUCT WARNING

.
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Brosby RIGGING HARDWARE 14
: QUENCHED & ! £
TEMPERED QUIC-CHECK® /| DESIGN
SHOULDER DESIGN FACTOR SWIVEL 197 FACTOR 811
EYE BOLT. il HOIST RINGS
— s —
WORKING WORKING WORKING LOAD WORKING LOAD
WORKING LOAD LIMIT LOAD LIMIT | LIMIT ANGLE LESS LIMIT FULL
LOAD LIMIT B0 DEGREES 45 DEGREES THAN 180 DEGREE THREAD
SHANK M LIMEPULL | SLING ANGLE | SLING ANGLE A5 DEGREES PIVOT SHANK TOAQUE
DIAMETER LBS.) II-.BE\.I 1L_55,l (LBS.) il-Bl.i SE LLN.C. FT - 1LB§I
14 B54 420 195 160 __ 800 [ 7
56 i Fag 380 A0 1000 A 12
) i3 000 485 380 2500 12 Z
12 B0 30 FiElY] GED AG00 59 1]
B 5200 580 560 1300 7000 ) 100
) 7 ] 160 1800 8400 78 160
B 1 GHAG 180 2550 aua 1 2
1 1 [ZH 50 3325 £600 114 270
1104 21000 15600 3300 8250 24000 112 800
1-1/2 24000 15800 ] [ W00 F] 1100
SHOULDER EYE BOLTS SWIVEL HOIST RINGS
= WHEN USING LIFTING SLINGS OF TWO OR MORE LEGS
+ NEVER EXCEED WORKING LOAD LIMITS. "
5 MAKE SURE THE FORCES IN THE LEG ARE CALCULATED.
NEVER USE REGULAR NUT EYE BOLTS FOR ANGULAR LIFTS. ) \ . SELECT THE PROPER SIZE SWIVEL HOIST RING TO ALLOW

+ ALWAYS USE SHOULDER NUT EYE BOLTS FOR ANGULAR LIFTS.

FOR LOAD IN SLING LEG. — .« ALWAYS INSURE

+ FOR ANGULAR LIFTS, ADJUST WORKING LOAD AS SHOWN ABOVE. W + ALWAYS INSURE HOIST "\, HOIST RING IS
+ ALWAYS TIGHTEN NUTS SECURELY AGAINST THE LOAD. ] RING IS FREETO ALIGN PROPERLY TORQUED
« ALWAYS ARPPLY LOWD TO EYE BOLT INTHE PLANE OF THE EYE. ITSELF WITH SLING TO REQUIRED YALUE.

—

FOR ADDITIONAL iINFORMATION REFER TO THE m. PRODUCT WARNING










