LSt Yol 9 1z S3LVO WIOL |
— ) B N 5308 #

68 98 3 nouvisans| | o

02 y3IN3D
v 8l 9 8l JONMIS
ST T L Rl
S31VO | ONIMS | HIATWINVD | DNITIOH
oL |V T

31vo 40 3dAL

...................

NOISIAIG NY3ISIM IHL NI
S31VO 40 S3dAL ANV 438WNN

SIWN "0S 00L €
NOISINIG NY3ILS3IM

....................................

........

d0—00 HULIITI 0NN

"dN00 HINOd WIYOU

WVY3L 31VO NOISINIA NJ3LS3IM

S3DIAHIS NOILONYLSNOD
" NOISIAIQ NH31S3IM




TEAM PROJECT PLANNING WORKSHEET

_

' THEME (Pros AREA)  GATE RELATED INJURIES IN WESTERN DIVISION

l

1

| TEAM NAME WTD SAFETY GATE TEAM  |1eam cODE 80273 |iaw 4
ITEAM LEADER JIM HANSON ’TL PHONE # 332—9 166 WORK LOCN 5030%
lDURAwoN mo/vr  APR. 89 THROUGH MO/YR ( TOTAL MONTHS _______)|SPONSOR
| TGS 1 2 3 4 5 6
DATE| MTG| % | DATE = | DATE % | DATE| MTG| /. | DATEl MTGI % TE| MTG[ 7
unTH SEIE | N ATr | FAc| ONrsl ATT |Fac UNTal AT | FAG| Onrel ATT| sfac| unrg AT AE| WNfs, AT
JAN
FEB
MAR
PR (4,100 1 HR|100 A 4/14] hs (100 7| 4/25| Hks.|100 7
uny | 575 | e [100 4 5/9| ngs.|100 A 5710 phs | 80% | 5/11| hs, | 80%|5/12 191 80% | 5/13 s | 80%
JUN
JUL
AUG
SEP
\ OCT
NOV
DEC |
| |
) SCHEDULE —— reosctenfzzzzg Ao |  COMMENTS
u DAY/ 4 (HOW EACH STEP WAS DONE)
T L MONTH [4/10(4/14/ 4/214/28 5/5(5/145/195/26( 6/2| 6/9 |6/16]6/23
“L [ R%SRON PROVIDED BY WD
« | mPROv. SAFETY DEPT.
£ | CURRENT | [
SITUATION | [ 1/] BAR CHART
; [ | PDPC., CP.
T ANALTSIS | ; 7 NIOSH HISTOGRAMS
A | COUNTER= MATRIX ACTION PLAN
C | MEASURES BARRIERS AND AIDS
| RESULTS LINE GRAPH HISTOGRAMS
\
|
| STANDARDH [ QC, CHECK SHEET
| [ZATION
£ FUTURE * MATRIX, BAR CHART
> | _PLANS 77z ACTION PLAN
= SIGNIFIES
PRESEPETANON NOTES: FREELANCE BY CANDIE ROLL
B TEAM MEMBERS
A. W. HAGAN J. W. MATTHIAS
C. N. TROWER L. R. BAILES, RESP. MGR.

revised 5/22/89 WDO
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CURRENT SITUATION

WESTERN DIVISION
GATE RELATED INJURIES

N =3
2 g

i B

SERVICE  TRANSMISSION NOTE: THE TRANSMISSION GATE

NUMBER OF INJURIES

CENTER GATE INJURY INJURY WILL NOT BE
GATE ADDRESSED DUE TO
INJURIES (%‘JNUORRY DATA COLLECTION.
DOCTORS) SPiEGgUZTSLJRE PLANS —
CASES :
PROBLEM STATEMENT

IN 1988, THE WESTERN DIVISION HAD TWO SERVICE CENTER
GCATE RELATED DOCTOR CASES.

GOAL

CLIMINATE ALL SERVICE CENTER GATE RELATED INJURIES BY 1/90.

I ANALYSIS ﬂ,

1988 GATE RELATED INJURIES

BY USING A COMPARATIVE PROCESS ANALYSIS CHART, WE WERE
UNABLE TO SHOW A GAP IN THE PROCESS.

[ 3
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ANALYSIS

WE THEN DEVELOPED A CAUSE & EFFECT DIAGRAM TO FURTHER ANALYZE
WHY INJURIES ARE OCCURRING UNDER THE PRESENT METHOD
AND WITH THE PRESENT EQUIPMENT.

OPENING CANTILEVER GATE LABELLE SERVICE CENTER

METHOD

PULL ON GATEW!TH BODY POSITIONED 90° TO FENCE

EMPLOYEE UABLE TO STAND BETWEEN GATE POST
AND FENCE PQST TO PUSH ON GATE

DISTANCE BETWEEN CLOSED GATE POST
AND FENCE POST 2 70 6 INCHES

A PAGE 5 mm_l

FELT PAIN
iN LOWER BACK

DCO00120)

110 LBS OF FORCE REQUIRED TO MOVE GATE,
70 LBS OF FORCE TO KEEP ROLLING

SUPPORT ROLLER HARD TO ROLJ
LACK OF LUBRICATION J

B PAGE 6 GATE NOT PROPERLY MAINTAINED A
0O MAINTENANCE PROGRAM/NO Ol
RESPONSIBLE FOR MAINTENANCE
GATE OUT OF ALIGNMENT

DAMAGE NORMAL WEAR ’

GATE OPENED FREQUENTLL/

B PAGE 6 GATE NOT PROPERLY MAINTAINED

ORMAIIF\}TENANCE PROGRAM/NO O /
ESPONSIB R MAINT N
S| SIBLE FO INTENANCE EQUIPMENT

CLOSING CANTILEVER GATE LABELLE SERVICE CENTER

FELT "POP"
AND PAIN IN
RIGHT KNEE

DCO00 176

110 LBS OF FORCE REQUIRED TO MQVE GATE,
70 LBS OF FORCE 7O KEEP ROLLING

SUPPORT ROLLER HARD TO ROLL

LACK OF LUBRICATION

B PAGE 6  GATE NOT PROPERLY MAINTAINED

NO MAINTENANCE PROGRAM/ NO ON
RESPONSIBLE FOR MAINTENANCE

GATE QUT OF ALIGNMENT

DAMAGE ‘
NORMAL WEAR

GATE OPENED FREQUENTQ’

GATE NOT PROPERLY MAINTAINED

B PAGE 6

NO MAINTENANCE PROGRAM/ NO ON
RESPONSIBLE FOR MAINTENANCE
EQUIPMENT
4 BONES.DRW

|




| ANALYSIS

|
VERIFICATION OF POTENTIAL ROOT CAUSES

POTENTIAL ROOT CAUSE "A" DESIGN OF GATE PAGE - 4

-af— OPENING

r
- pa—
% 50 %

SIDE VIEW OF CANTILEVER GATE

AFTER INTERVIEWING THE INJURED EMPLOYEE AND REENACTING THE
ACCIDENT WITH THE INJURED, WE FOUND THE EMPLOYEE HAD TO TWIST
HIS UPPER BODY TO PULL THE GATE OPEN THE FIRST 2 FEET AT THE

TIME OF THE INJURY.

=
S

STEP 1 -
-ad— OPENING
B
faslll}

SIDE VIEW OF CANTILEVER GATE

STEP 2- THE INJURED WALKED INTO THE 2 FOOT OPENING AND PUSHED
THE GATE COMPLETELY OPEN.

THE FPL FENCE AND GATE VENDOR STATED THERE IS NO SPECIFIC METHOD
TO OPEN AND CLOSE A GATE OR AN AVAILABLE HAND GRIP TO USE OTHER
THAN THE CHAIN=—LINK MATERIAL OR VERTICAL END POST.

| 5
ANLYSVER.URW

|




. |
. | ANALYSIS ] -

BEFORE WE VERIFY POTENTIAL ROOT CAUSE "B" LETS LOOK AT THE 110 LBS
OF FORCE REQUIRED TO OPEN THE GATE BY USING THE® 2D STATIC STRENGTH
PREDICTION MODEL.

«% | ANALYST: RAYMOND H. REYNOLDS Pull Balance
TASK ML - GATE CLOSING ~ Foreward
FORCE PARAMETERS POSTURE DaTa k,ti___«l -
Magnitude 11@ lbs  BODY LINK ANGLE /

Direction @ deg  Lower firn 13 !
No. Hands 2 Upper Arm -1 Y
Torso 7
ANTHROPOMETRY Upper Leg 119
MALES FEMALES Lower Leg 90 COF - 8.69
(Specific? iTT7777777
70 10 67 1n dStatic Streagth _
199 ibs 159 1hs (C) 1987 U of Mich. | H=26 V=31 L3-to-Hand=31 (in)
Al
PERCENT CAPABLE @ 26 48 6@ 8@ 100 BACK COMPRISSION
’ MALES FEMALES 111t 111 AL ML
Shide 99 99 ales
L3/S1 8L 43AL 644 1hs
Hip  7iaL  18AL = ! 1)
Knee  QMPL OMPL P | ¢ ' : | Females
finkle QMPL  EMPL 4 590 1hs

VERIFICATION OF POTENTIAL ROOT CAUSES
POTENTIAL ROOT CAUSE "B" NO MAINTENANCE PROGRAM/NO ONE RESPONSABLE, PAGE 4

1) WARREN TITTLE, BUILDING SERVICES SUPERVISOR VERIFIED THE FOLLOWING:

® THE WESTERN DIVISION HAS "NO STANDARDS ON FORCE REQUIRED TO
OPEN AND CLOSE GATES."”

® THE WESTERN DIVISION HAS "NO CONTRACT FOR SCHEDULED GATE
MAINTENANCE."

2) UPON CONTACT WITH FP&L FENCE AND GATE VENDOR, HE ADVISED THE
FOLLOWING:

® "GATES SHOULD OPEN AND CLOSE WITH MINIMAL FORCE"™.
® "GATES SHOULD REQUIRE ONLY MINIMUM MAINTENANCE".

THE VENDOR DESCRIBES MINIMUM MAINTENANCE AS: SPRAY ROLLERS WITH
SPRAY TYPE PENETRATING LUBRICANT OR GREASE ROLLERS.

*PROGRAM WORKED BY RAYMOND H. REYNOLDS — FT. MYERS
**SOFTWARE PRODUCT OF CENTER FOR ERGONOMICS, THE UNIVERSITY OF MICHIGAN

6 ANALY-B




NUMBER OF CANTILEVER GATES

| ANALYSIS |

CONTINUATION OF VERIFICATION OF POTENTIAL ROOT CAUSE "B*
NO MAINTENANCE PROGRAM/NO ONE RESPONSABLE FOR MAINTENANCE

TO VERIFY THAT PROPER MAINTENANCE WAS NOT BEING PERFORMED. TEAM
PERFORMED MINIMUM MAINTENANCE ON GATE WHERE INJURY OCCURED.

LABELLE S/C
POUNDS OF PULL TO OPEN AND CLOSE CANTILEVER GATE

120
GOOD
— 00l | 110 LBS gt
D) I
& g0t
L I
©  sof
wn I
-
= 40 DATA COLLECTED
8 r DATE: 4/17/89
g Oor 24 |BS LOCATION:  FM_
[ | BY: JHH
0

BEFORE AFTER
MINIMUM MAINTENANCE

BY USING THE 2D STATIC PROGRAM WE DETERMINED THAT 40 LBS OF PULL
WAS THE HIGHEST WE COULD PERFORM AND STAY BELOW THE ACTION LIMITS.

WITH 40 LBS SET AS A LIMIT, DOES THIS PROBLEM EXIST THROUGHOUT THE
DIVISION?

WESTERN DIVISION
OPENING AND CLOSING CANTILEVER GATES
WESTERN DiVISION WESTERN DIVISION

POUNDS OF PUSH TO OPEN CANTILEVER GATE POUNDS OF PUSH TO CLOSE CANTILEVER GATE
SU = 40 LBS N = 6 | SU = 40LBS N =56
NN B M~ v} _
H M= 77 AL S M =63

2k i — 3 ] =
B : =37 i O 4

2

; 0 1 .
24.5 57.5 90.5 123.5 156.5 19.5 39.5 59.5 79.5 995
POUNDS POUNDS

YES, WE NEED TO APPLY COUNTERMEASURES TO ALL CANTILEVER GATES IN
THE WESTERN DIVISION.

BUT IS THIS THE ONLY AREA OF POTENTIAL HAZARDS? BEFORE WE APPLY
COUNTERMEASURES, LETS APPLY P.D.P.C. TO THE PROCESS TO DETERMINE
OTHER POTENTIALLY HAZARDOUS OUTCOMES.

1 7 i ANALY-B2

NUMBER OF CANTILEVER GATES
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{ ANALYSIS 71

POTENTIAL HAZARD SUMMARY
OPENING AND CLOSING CANTILEVER VERIFICATION OF POTENTIAL HAZARDS
C—1. CUT HANDS C—11. KNEE INJURY POTENTIAL HAZARD C—1
C-2. BACK STRAIN C—12. FALL BACKWARD P FPL STANDARDS CALL FOR CHAIN
C—3. FALL BACKWARD  C—13. FALL DACKWARD .
Ca AL FORWARD  G—14. MASH BODY ﬂf LINK MATERIAL TO BE COATED WITH
C~5. BACK STRAIN C-15. FALL. FORWARD 11 %2 HOT DIPPED GALVANIZING.
C—6. FALL FORWARD C—-16. BACK STRAIN a .,.,..Z::::fz INSPECTIONS REVEAL THAT THIS
C—7. BACK STRAIN C—17. BACK STRAIN .:':::.:::;: COATING RESULTS IN A ROUGH
C—8. CRUSHED HAND  C—18. CRUSHED HAND §:§.‘3
C-9. GATE FALLS C-19. GATE FALLS % FINISH WHICH SHOULD BE
C—10. FALL BACKWARD HANDLED ONLY WHEN WEARING
WORK GLOVES.
POTENTIAL HAZARDS: C-2, C-3, C—15, C-16, C—17 (SEE BELOW)
WESTERN DIVISION WESTERN DIVISION
POUNDS OF PUSH TO OPEN CANTILEVER GATE POUNDS OF PUSH TO CLOSE CANTILEVER GATE
0 SU = 40 LBS N = 6 n SU = 40LBS N =6
= s = h—
= U b= 77 5 U U= 63
=2 25 0= 37 - 3] 0= 14
: i ;
& & é
= = ot 5,
z Z 2
“ o S %
& L ! S 1t 1
i i
= : g : J
20 : >0 :
= 24.5 57.5 Q0.5 123.5 156.5 Z 19.5 39.5 59.5 79.5 99.5

POUNDS POUNDS

POTENTIAL HAZARDS: C-—4, C-5, C—6, C=7, C—10, C-11, C—12, C-13

WESTERN DIVISION
POUNDS OF CONTINIOUS PULL ON CANTILEVER GATE

N =06 SU = 40 LBS
U:41 L‘”U
0 =10 ‘

NUMBER OF CANTILEVER GATES
N

L

3.5 215 335 455 575
POUNDS

BY APPLYING THE 2D STATIC STRENGTH PREDICTION MODEL TO ALL FUNCTIONS OF OPENING
AND CLOSING CANTILEVER GATES, WE FOUND ALL FORCES TO BE ABOVE THE 40 LBS. LIMIT.

POTENTIAL HAZARDS: C-8, C—-18

8Y USING THE RAMSEY/SLEEPER ARCHITECTURAL GRAPHIC STANDARD
ON ACCESSIBILITY, THE AVERAGE HAND IS 3.5" WIDE.

i

i POTHAZ




ANALYSIS

CONTINUATION OF VERIFICATION OF POTENTIAL HAZARDS

POTENTIAL HAZARD SUMMARY POTENTIAL HAZARD C-9, C—19
— 1. CUT HANDS C—11. KNEE INJURY P~ ]
—2. BACK STRAIN C—12. FALL BACKWARD —f \-‘ ,-,'_\—’ STOPS MISSING
3. FALL BACKWARD  C—13. FALL DACKWARD GATE s = |

. FALL FORWARD C—14. MASH BODY

) OUT OF STOOKPS
. BACK STRAIN C—15. FALL FORWARD STOPS / ADJUSTMENT
CFALL FORWARD  C—16. BACK STRAIN W
_ BACK STRAIN C—17. BACK STRAIN L _______ 1 6 l
" CRUSHED MAND  C—18. CRUSHED HAND
. GATE FALLS C—19. GATE FALLS
. FALL BACKWARD N =26

0= . ALL CANTILEVER GATES

IN WESTERN DIVISION
CONCLUSION: HAZARD DOES NOT EXIST

|

OOOO?OOOO
DN TR NN

|

Is}
)
2w

POTENTIAL HAZARDS: C-14

7 ===

Va1V
7 A7l S

CANTILEVER GATE SIDE VIEW
13" MINIMUM SET BY GRAPHIC STANDARDS ON ACCESSIBILITY. ONLY 27— CLEARANCE WHEN GATE CLOSED.

-

BEFORE WE_APPLY COUNTERMEASURES TO CANTILEVER CGATES (PAGE 19), ARE THERE ANY
' OTHER TYPES OF MANUALLY OPERATED GATES IN THE WESTERN DIVISION WE

CAN APPLY OUR KNOWLEDGE OF GATES TO? UPON INVESTIGATION WE FOUND
TWO OTHER TYPES OF GATES.

1. ROLL GATES (FAGE T3 >
WESTERN DIVISION 2. SWING GATES WESTERN DIVISION

POUNDS OF PULL TO OPEN SWING GATE POUNDS OF PULL TO CLOSE SWING GATE

ium N = 208
2 : =
00 <] M - 71 4

—

u N = 208
183 u — 80

T o= 5 [

SU = 40 LBS
—

©
WT‘
/\_]

[
(@]
i

3
L

SEF
NGOTE

1
j—

03 6 9121518 212427 303336394245 48 0 4 8 12162024 28323640 44 485256 60 64

POUNDS POUNDS
NOTE: GATE DAMAGED BY CAR NOTE: GATE DAMAGED BY CAR
DWA—64452 TO REPAIR DWA-64452 TO REPAIR

BY APPLYING 2D STATIC STRENGTH PREDICTION MODEL TO ALL THE SWING
GATES IN THE DIVISION, WE FOUND THE FORCE REQUIRED TO OPEN AND
CLOSE A SWING GATE WELL BELOW THE 40 ibs. LIMIT.

NO ACTION IS NECESSARY

| 2 ronac

SEE
NOTE

4

wn
1

NUMBER OF SWING GATES
o
w
C
Il
~
(@] .
—
V]
w
NUMBER OF SWING GATES
o
1

2 1

i
H

1

i

]

7 1
x

i

i

i

i

i

i

i

DA

]




ANALYSIS

L

ROLLING GATES

F
ey )

N ﬁ\ I
——] ||
‘ EEEE20N 23

SIDE VIEW OF ROLL GATE

IN COMPARING THE ROLL GATE TO THE CANTILEVER GATE, THE ONLY
DIFFFERENCE IN THEIR GATE CONSTRUCTION IS THE ROLL GATE HAS
A SUPPORT WHEEL.

WESTERN DIVISION WESTERN DIVISION
POUNDS OF PUSH TO OPEN ROLLING GATE POUNDS OF PULL TO CLOSE ROLLING GATE

SU = 4Q LBS N = 21 SU = 40 LBS N 21
—iu U = 48 o U= 60

0 = 23 A | 0 = 28
s

2|
2 2
"I

75 215 355 495 635 77.5 915 1065 6.5 24.5 42.5 60.5 78.5 96.5114.5 132.5
POUNDS POUNDS

I

Il

1 1

NUMBER OF ROLLING GATES
NUMBER OF ROLLING GATES

AGAIN, BY APPLYING 2D STATIC STRENGTH PREDICTION MODEL TO ALL
THE ROLL TYPE GATES IN THE WESTERN DIVISION, WE FOUND AS IN THE
CANTILEVER GATES THAT WE WERE ABOVE THE 40 LB LIMIT. BUT AS
BEFORE, IS THIS THE ONLY AREAS OF POTENTIAL HAZARDS?

BEFORE WE APPLY COUNTERMEASURES LETS APPLY PDP.C. TO THE
PROCESS OF OPENING AND CLOSING ROLL GATES, (PAGE 14)

13
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ANALYSIS : ~

POTENTIAL HAZARD SUMMARY
OPENING AND CLOSING ROULING GATE

R—1. CRUSHED FOOT R—13. BACK STRAIN
R—2. CUT HAND R—14. CRUSHED FOOT
R—3. BACK STRAIN R—15. CRUSHED FOOT
R—4. BACK STRAIN R~ 16. BACK STRAIN
R~5. CRUSHED FOOT R—17. FALLS BACKWARD
R—6. FALL FORWARD R—18. CRUSHED BODY
R—7. BACK STRAIN R—19. CUT HAND
R—8. CRUSHED FOOT R—20. CRUSHED FOOT
R—9. BACK STRAIN R—21. BACK STRAIN
R—10. BACK STRAIN R—22. BACK STRAIN
R~ 11. BACK STRAIN R--23. BACK STRAIN
R~ 12. FALL BACKWARD

VERIFICATION OF POTENTIAL HAZARDS

POTENTIAL HAZARD R—2
FPL STANDARDS CALL FOR CHAIN

fj LINK MATERIAL TO BE COATED
4 WITH HOT DIPPED GALVANIZING.
INSPECTIONS REVEAL THAT THIS
COATING RESULTS IN A ROUGH
FINISH WHICH SHOULD BE
HANDLED ONLY WHEN WEARING
WORKING GLOVES.

WESTERN DIVISION
POUNDS OF PUSH TO OPEN ROLLING GATE

POTENTIAL HAZARDS: R-3, R—4, R—13, R-21, R-22, R—23 (SEE BELOW)

WESTERN DIVISION
POUNDS OF PULL TO CLOSE ROLLING GATE

POTENTIAL HAZARDS:

» | SU = 40LBS N = 21 » [SU = 40 LBS N = 21
i w | =
S g U =48 =, Tk M= 60
S - & : 0O = 28
0] 22 ,
o 6’> O 6 ;
E = 6
4 °7 2 °0
g «r & 4r Hoo
W 4 o 4l 4
S 3T S 3
- 3 i o ; 3
2t : 2t 5
8 i i 2 3 2
= H | :
> B T > |
0 — 0 :
7.5 215 355 49.5 63.5 77.5 915 1055 6.5 24.5 42.5 60.5 78.5 96.5114.5 132.5
POUNDS POUNDS
—

POUNDS OF CONTINIOUS PULL ON ROLLING GATE

R-6, R—7, R—=9, R—10, R—16, R—17, R-18

WESTERN DIVISION

SU = 40 LBS N = 21
U U =33
555 g =m

|

NUMBER OF ROLLING GATES

o i
55 155 255 355 455 555 655 755

POUNDS

BY APPLYING THE 2D STATIC STRENGTH PREDICTION MODEL TO ALL FUNCTIONS OF OPENING
AND CLOSING ROLLING GATES, WE FOUND ALL FORCES TO BE ABOVE THE 40 LBS. LIMIT.

POTENTIAL HAZARD: R—-12

BY USING THE RAMSEY/SLEEPER ARCHITECTURAL GRAPHIC STANDARD
ON ACCESSIBILITY, THE AVERAGE HAND IS 3.5" WIDE.

r 17
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uj ANALYSIS | -

PQTENTIAL HAZARD SUMMARY
OPENING AND. CLOSING ROLLING GATE VERIFICATION OF POTENTIAL HAZARDS
—-11 —

R—1. CRUSHED FOOT  R—13. BACK STRAIN WESTERN DIVISION POTENTIAL HAZARD R » R=23

k2 CUT HAND & 14, CRUSHED FOOT POUNDS OF LIFT TO ALIGN GATE TO FENCE
" N= 16 A

R—3. BACK STRAIN R-15. CRUSHED FOOT =] —H
S M= 108" |

R-4. BACK STRAIN R-16. BACK STRAIN CZ . _ P8
oY st = 28

R—5. CRUSHED FOOT  R~-17. FALLS BACKWARD £ z

R—6. FALL FORWARD R~ 18. CRUSHED BODY §2 o

R—7. BACK STRAIN R—19. CUT HAND w2 4t §

R—8. CRUSHED FOOT  R—20. CRUSHED FOOT = a ) % by

ool

R—9. BACK STRAIN R—21. BACK STRAIN %‘Z !

— - [¢] L —\

R—10. BACK STRAIN R—22. BACK STRAIN = so8 975 555 1135 1415 1695 (0]

R—11. BACK STRAIN R—23. BACK STRAIN POUNDS

R-12. FALL BACKWARD BY USING THE 2D STATIC STRENGTH PREDICTION MODEL THE WEIGHT
TO ALIGN GATE FELL ABOVE THE ACTION LIMIT.

POTENTIAL HAZARDS: R—18

— = ==
=

Y 1B 4
P\ Y P\
— O g =————

13 MINIMUM SET BY GRAPHIC STANDARDS ON ACCESSIBILITY. ONLY 2"-6" CLEARANCE
WHEN GATE CLOSED.

POTENTIAL HAZARDS: R—1, R—5, R—8, R—14, R=20

/S = |

™ 7T

.5”

POTENTIAL HAZARD: R—15

o
y ==
D

DISTANCE FROM END OF GATE TO
CENTER OF AXLE IS 2" TO 10",
WHEN PULLING GATE OPEN, FEET ARE
2" TO 6" IN FRONT OF WHEELS.

r 18 PGTHAZ—iJ
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|
- | RESULTS

BEFORE AND AFTER MINIMUM MAINTENANCE ON CANTILEVER GATE

WESTERN DIVISION WESTERN DIVISION
POUNDS OF PUSH TO OPEN CANTILEVER GATE POUNDS OF PUSH TO CLOSE CANTILEVER GATE
© [SU = 40 LBS N = 6 » Sg_j 40LBS N =6
= U =77 = i =63
& . (G H
g 2- : g =37 « 5] 0 =14
< 2 2i Y :
& é 9 e
= | g2 )
< BEFORE % i
© 1+ Q H
& 1 1 s oL I
% v 1
VE] L
o 28]
% 0 : % 0 1 i :
< 24.5 57.5 80.5 123.5 156.5 =z 19.5 39.5 59.5 79.5 99.5
POUNDS POUNDS
WESTERN DIVISION WESTERN DIVISION
POUNDS OF PUSH TO OPEN CANTILEVER GATE POUNDS OF PUSH TO CLOSE CANTILEVER GATE
Qs M N =6 2 | N =6
— : : =
5 ‘ U= 30.5 < oL ; M= 27
© 6 g =4 « 6 g=>5
ST 8] 5 |
ol ; W
= 5 = 4t SU = 40 LBS
g t — AFTER ZZS o
o SU = 40 LBS o
O L5l O 2rF
o @
(48] i
© m i
% 0 H . N N N % 0 : 1 1 L
z 24.5 57.5 90.5 123.5 156.5 =z 19.5 39.5 53.5 79.5 99.5
POUNDS POUNDS

WESTERN DIVISION
POUNDS OF CONTINIOUS PULL ON CANTILEVER GATE

g In=6 sU = 40 LBS
i o= 41 — u
o kg = 10 3
o :
BEFORE 0 i
< 2 AH
Q H
L H
Q
g 1
as)
: |
2, | :
= 9.5 21.5 33.5 455 57.5
PQUNDS
WESTERN DIVISION
POUNDS OF CONTINIOUS PULL ON CANTILEVER GATE
8 [N=5 SU = 40 LBS
& (M =173 —
§ 5»0 = 5
g u
E H
AFTER o
Lo
Q
g A 2
[aa]
=
20

9.5 215 33.5 45.5 57.5
POUNDS

[ 21 oo




RESULTS

BEFORE AND AFTER MINIMUM MAINTENANCE ON ROLLING GATE
WESTERN DIVISION WESTERN DIVISION
POUNDS OF PUSH TO OPEN ROLLING GATE POUNDS OF PULL TO CLOSE ROLLING GATE
SU=40LBS N=21 SU=40LBS N=21
g >l u = g, u =6
S el | 0 =2 S (1 | 0 =28
@] 6! @) e |
g st o 2sb 7
3 af | BEFORE 3 ,| | !
[~4 4 [ | 4 o 41 4
= 3r | 53t |
v 3 . % - 3
2r 2 R—
: EH - NN B
- 1 -
=) 1 1 1 2
Z 0 I Z o I
15 215 355 495 635 775 915 1055 6S 245 425 605 T85 96.5 1145 1325
POUNDS POUNDS
WESTERN DIVISION WESTERN DIVISION
POUNDS OF PUSH TO OPEN ROLLING GATE POUNDS OF PULL TO CLOSE ROLLING GATE
- W N=21 ok N=21
=} | Mo=29 E Mo=29
< 12 < 12 |
O] T v C =24 &) g =22
Wt [ O 10
? ' Isu=40LBS AFTER =
s+ H 8 |
3 — | 3
” gt T4 E 6 F
5 ! S« ¢ Ta
= il VZam g4l REPLACE GATES
g, o REPLACEGATES & , [ SEE COUNTER-
5 | ] T SEE COUNTER- 5 MEASURES
Z 0 o 1 1 MEASURES Z (PAGE 20)
75 215 355 495 635 715 915 1055 (PAGE20) 65 245 425 605 785 965 1145 1325
POUNDS POUNDS
WESTERN DIVISION SERVICE CENTER/SUBSTATION GATE RELATED INJURIES
POUNDS OF CONTINIOUS PULL ON ROLLING GATE WESTERN DIVISION APRIL 1988 - MAY 1989
0 _ = PARTIAL
8 ! SU = 40LBS N=21 Be qN=2 COUNTERMEASURES
g u |<——’ U =3 B s - IN PLACE
0[5 5 [54] ! 0 =19 Z 4 !
EA L i| | BEFORE 5 !
2
23 : i g2 '
I, o3 3 ] |
o2 | 211 AL\ i
Bl T AR S o o o e B e B B S AR
g i 1988 D 1989
Z o MONTHS
5 55 IS5 255 355 455 555 655 755 INJURIES RESULTING FROM WEIGHT
rouns A
WESTERN DIVISION 10— .
POUNDS OF CONTINIOUS PULL ON ROLLING GATE F ‘
“ina N=21 % 8 GOOD
Szt M M =20 2 I
210 : : g =2 AFTER % 6
Jat] | e— 2.0
Sl ' |SU = 40LBS
i, 1 1 Vi 2 |
Ca4t y | REPLACE GATES
.1 ' ; 3 SEE COUNTER-
-2} | | MEASURES 0
= 0 X - . (PAGE 20) 1987 D 1988 D 1989 D
B 55 155 255 355 455 $55 655 755 2 MONTHS
POUNDS




ANVISYdD M,N
! " !
! ! m
m NIVHO 1¥3SNI m ﬁ m
m Y m | 3195 3o
M | NIVHO 1¥3SNI INON 1~ oL Hsnd N30 AT 1gnoo
" 435010 AT3ILIIHNOD " Y : ¥
m 3LV9 HSNd ANV | {_  ONITI0d ONITIOY 1VIS
! I7IAONVH 31v9 ONIH38 ONVLS ' 9NITI0Y aNON mm._.<0 1HVLS
m anoN | LV UVAS | 3iv NRDD L | soe@100 o uzw Hend
" | 10 oanory| L ONT-NIVHO NO HSNd “
| ' A ' AL¥9 40 1S0d TWOILY¥IA
! AQ08 Q¥vMOL ! ! NO SONVH H108 30v1d
m 31ANWH TNd m WALV " 4
: y “ WNIT=NIVHO NO SONVH ! :
" " H108 30v1d 31vD ONIOVA ! 31¥0 NI ONIN3HO
! ! ! 1004 OML OINI ATVM
m 3131dW0D §or | 1 m 1
: Y " 3V NI ONINIJ0 i ONITIOMW
" | i a1vo VINALVA NIT-NIVHO NO
“ | 1004 OML 40 1IN0 XTVM aNON | 1HVLS ONITINd A8 1334 OML
' ! A ] oL 1nd ATBLYNIXO¥ddY 31¥D N3O
| N3dO AT3LTTINOD A ! qJ0s870L1 ,
| 300 M1 0Nt 2 Y e v o T on m
! - ANON | "“o1 Hend| | NIHLIM Q3SOTO 3LvO TN i E——
! i dosalol “ L
! 3 ! A i —NIVHD NO ‘31¥9 40 ON3
' : ' NO SONVH H108 Q3ov1d
m AQ08 QavVMOL m ONITI0Y ' JLVO ONIOV4 ONIGNVIS
! JIaNVH_TINd ' arvo 1uvis| [ 035070 31v9 708 0L :
m 9 aNoN | 0LTINd| | L4VIS O1 3IvO NO TINd |
! 1 dosaroll ' NIVHD 3AON3Y
i NIVHO 3AOW3Y m |
)

m ¥ m 3Lv9 40 1SOd WIILYIA ;
“ " NO SONVH H108 30¥1d " 3IvO HDOTNA

‘ " 31¥9 HO0NN | " g ‘ "
) ] 1

\ v/s  |wniov [ v/s | wniov [w/s ] wniov

S39na39084 mm%mm%ooma mum:mm%ooﬁ
¥0
SQUVONVIS AQOHL3IW @3Ls3IOONS SA¥VANYLS QOHLIW Q31s3OONS SQYVONYLS dOHLIW @3LSIDONS
SNOILVYIAISNOD SNOILVY3QISNOD SNOILVY3AISNOD
TYNYILNI TYNYIINI TYNYIINI
\ J1VO H3ATTHINYD ONISOTD ANV ONIN3dO \\ 3Lv9 YIATTNINVO ONISOTO \ \m.zo HIAITNINYD NIJO  3AILOIrg0 SSI00YHd

NOILVZIGHVANV1S




ONYLS

124
43IINTD IDIAYIAS A8 1NO 4314
WOaM A8 dN MOTIO ONY ONIMOVHL B
B
sg1ov NvHL3dow = a3 O
S87 0% NVHL SS37 b55 % i 3090 T
‘SE1 ¢ NVHL 3WOW = MoT1Ek O
3ALv0 0L IWIS
Sg71 6¢ NYHL SS37 = N33¥O O OVALY—34 B AQNIY
ANIDTT LI3HSHOIHD
e
0L 3WOS HOVLLY
oo 0]0T0TO]O]0TO[O]0] e i
O0010]0]0010[0]0]0 [0 R [ e
OIOIOIOI0I0CI00]010|0] =3e e
OO0 TOTO OO 10O]O O |vatos vinng
OI00I0 10100000100 Fam
OI0IDI0IOI0IOI0I00|0 e
OO0 IOTO OO0 O]O|O] suaw “itoa .
e NI AT A
37138v1
Q O O O O O O O O O O O SYIAN 14 voum # 'SoAS 907 | $OON3A w9 _ H3INI0 JOANIS
Ol0101010 10 OlOI01010]10 mw@ww.%ﬁw AONVNILNIVA LV ATHINON 04 LAVHO KO SS100¥d
O O Q O O O O O O O O O mmuy/ﬁ 44 {SININWOD
O O Q O Q O O O O O O O ZaMo0 )y T WVONddY 4 # YMa V0 95y
O O O Q O O O O Q O O O NOIN3QvyE -UNdIY AUVIGINAI 803 HOSIAY3ANS OL LMOJ3Y “XYA 'SE1 0¥ 0330X3 'S8 4 IION
‘M ¢
OI0I0I0101010|0 OlOo01010 30IN3A o wrmaant 1o Yo (8
||||||| ZNOLLISOd 035073 HO N3d0 HO4 QINOIW OGNV AW3I0¥d ONIMIVHL 31vD Si [¢]
O O O O O O O O O O O O viosysvs (0 T SADNNILROD 'SET ~~ 7 LIVIS S8 N30 (¥
e /pe e e be e Be TP PR PR 1Y 1P| nowvoot e woms v 1 ks o i
@ v ﬂ ¢ ! — H ot 6 m N @ SLHvd ONIAOW GNY ST3IHM ‘SONINVIS TV 3woan (1
TAVMHIOYAdY FUIHM ILTIGNOD ¥O 440 NO3HO
NOISAId NYALSIM NI HLVD DNITIOH ———— uooadsN1
ANV ava NOLLYDO'? YHOM
HIAATLLNYD J0 SNLVLIS ATHLNOW NOTIDAJISNI ALVD XTHINOW

“ NOILYZIQHYANYIS 4#




FUTURE PLANS
ACTION PLAN [_1PROPOSED [ZZZ] ACTUAL * COMPLETED

WHO |WHERE MONTH

4/89 5/89 6/89 7/89 8/89 9/89 [10/89 ({11/89 [12/89 |10

DEVELOP TEAM
TRANSMISSION -
GATE CHECKSHEET >
SEND TRANSMISSION AL SS/ES
GATE CHECKSHEET HAGAN FMWES
TO SERVICE CENTER % *
COLLECT DATAON TRANS. WESTERN r
TRANSMISSION GATES | INSPECTOR | DIVISION
WDCA Y A
CURRENT SITUATION TEAM WESTERN
TRANSMISSION GATES DIVISION
TRACK RESULTS OF TEAM WESTERN
GATE PROJECT DIVISION
® ANALYZE DATA IF TARGET EXCEEDED
MATRIX OF INJURIES ASSOCIATED WITH WEIGHTED OBJECTS
FOR WESTERN DIVISION 1987 - 1989
DOCTOR| LOST l TOTAL
MINORS
TEM CASES | TIME'S hnuuRies|SEVERITY ASSIGNMENTS
X1 (X2) (X3)
1. EXTENDO BRADENTON
No3 STICKS 5 2 1 8 12
» 2. POLES 3 3 1 7 12 PUNTA GORDA
£E2 T
3 3. CABLE 4 2 2 8 10 FT MYERS
Z
w 4. STEEL CROSS 2 4 0 6 10 NAPLES
S 4 ARMS
« T 5. INSULATORS 5 2 0 7 9 PUNTA GORDA
[a3]
= 6. GROUND ROD 1 3 0 4 7 BRADENTON
Z DRIVER
7. TOOL TRAYS 5 1 0 3 4 DIVISION CONST.
SERVICE ITRANSMISSIO SERVICES
CENTER | GATE INJURY |8 WIRE REELS 2 2 0 4 6 SARASOTA
GATE
INJURIES MINO 9. GATES 1 2 0 3 5 DIVISION CONST.
INJURY SERVICES
OCTOR . 0 2 0 2 4 SARASOTA
CARRIERS
CASES WATRIXWD  biw 41508

25
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FUTURE PLANS

CT | PLAN

SECURE DESIGN
LOCKING GATE
CHAIN TO GATE | HANDLE
SEE.PG.20
COUNTERMEASURES

CHECK DO
UPON INSPECTION INSTALL
FOUND PERSONNEL| GATE
LOCKING GATE HANDLE
THRU HANDLE
ALLOWING
WALKING
SPACE IN
GATE

SECURE

CHAIN TO GATE \

/AN

s

CANTILEVER CGATE SIDE VIEW

SECURE
CHAIN TO GATE

m—

TOP VIEW
26
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