Pursuant to authority vested In the industrial Commission of Wisconsin

by Sectlien 101.01-101.29 Wisconsin Statutes, and pursuant to Chapter 227, the
industrial Commisslon on October 22, 1962 voted to repeal safety orders Ind 6.01-
ind .38 Inclusive known collectively as the Trench, Excavation and Tunnel
Construction Code and adopt new safety orders Ind 6.01=Ind 6.38 inclusive to be
known collectively as the Trench, Excavation and Tuanel Conmstruction Cods.

The repeal of the old orders and the adoption of the new orders shall
become effective on the first day of the month following their publication in the

Wisconsin Adminstrative Code as provided Im Section 227.
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WISCONSIN ADMINISTRATIVE CODE

Chapter Ind 6
TRENCH, EXCAVATION AND TUNNEL

CONSTRUCTION
Scope Ind 6.18 Communications
Definitions Ind 6.19 Hoisting ropes, hooks and
Inspections sheaves
Care of injured Ind 6.20 Cages for hoisting
General gafety Ind 6.21 Timbering requirements
Timbering requirements for tunnels
and procedures for Ind 6.22 Mechanical haulage
trenches and other excava- Ind 6.23 Sumps
tions Ind 6.24 Hours of labor
Flammable material and Ind 6,25 Periods of compression
fire protection Ind 6.26 Decompression
Shaft and tunnel lighting Ind 6.27 Gauges
Electrical equipment Ind 6.28 Exhaust valves
Sanitation Ind 6.29 Communication
Ventilation Ind 6.30 Safety screens
Timbering requirements Ind 6.31 Locks
for shafts Ind 6.32 Compressor plants
Shaft protection Ind 6.33 Sinking of caissons
Ladders, stairways, and Ind 6.34 Bracing of caissons
cages in Sshafts and cais- Ind 6.35 Sanitation and ventilation
sons Ind 6.36 Health requirements for
Hoist for workmen compressed air operations
Hoisting engineer Ind 6.37 Medical attendance and
Hoisting rules and equip- regulations
ment Ind 6.38 Forms

History: Chapter Ind 6 ag it existed on Septémber-30, 1959 was re-
bealed and a new chapter Ind 6 created effective October 17+1959.

Part I
GENERAL

Ind 6.01 Scope. These orders shall apply to all tunnels, caissons,
accessory shafts and trenches while under construction with the
exception of tunnel construction in connection with mines. The fol-
lowing types of construction are understood to be included: lateral
trenches (house connections), water taps and connections, sanitary
and storm sewers, welded pipe lines, water maing, basements, foot-
ings, dry well excavations, manholes, shafts, storage tunnels, and
all other excavations,

History: Cr. Register, September, 1859, No. 45, eff. 10-1-59.

Ind 6.02 Definitions. For the purpose of these orders the following
items are defined. (1) TUNNEL is a subterranean passage or cham-
ber constructed without the removal of a superincumbent material.

(2) SHAFT is an excavation made from the surface of the ground,
the longer axis of which is steeper than 45 degrees. Widening of a
trench to accommodate a manhole shall be considered a trench.

(3) TRENCH means a longltudlnal excavatlon made from the sur-
face of the ground.

Regxster September 1959 0,45
Trench, Excavation and Tunnel Construction
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(4) CONSTRUCTOR means a person, firm or body corporate in
immediate control of the construction of any excavation and subse-
quent construction and as such responsible for the condition and man-
agement thereof.

(5) SUPERINTENDENT means a person resident on the work
having general supervision and responsibility.

(6) FOREMAN means person in charge of a subdivision of the
work or of the entire work at any one time and under the instructions
of the superintendent or constructor.

(7) ‘WORKS or WORKINGS means any or all parts of any project
excavated or being excavated as well as shafts and approaches, power
houses, lumber yards, storage yards and structures of all kinds, which
are in the immediate vicinity of and used in connection with the
excavation or the immediate disposal of excavated material or in con-
nection with any phase of the construction project.

(8) PERSON means a firm or body corporate as well as natural
persons.

(9) UNDERGROUND means within the limits of any shaft or
tunnel.

(10) EMPLOYES or PERSONS EMPLOYED means all persons re-
ceiving compensation from the constructor or others for labor or
services performed on the works.

(11) APPROVED (unless otherwise specified) means approval by

the industrial commission.
(12) PRESSURE means gauge pressure in pounds per square inc;h.

(13) OPEN AIR shall be defined as well ventilated under normal :'

atmospheric pressure.
(14) TIGHT SHEATHING means planks shall be abutting.

(16): SAFETY SCREEN. is. an- air-tight diaphragm placed across

the upper part of the tunnel between the shield and the emergency
air lock. The function of the safety screen is to prevent flooding of
the upper part of the turnel between the screen and the lock by
forming in effect a diving bell in which the air is retained, preventing
the water from rising above a certain level, The lower edge of the
sereen should be placed at a horizontal plane below the entrance to
the emergency lock. . :

(16) Timber Sizes. Timber sizes required in this code are

stated as nominal sizes.

Ind 6.03 Imspections: (1). All excavations, timbering and equipment
shall be inspected daily. All dangerous conditions or defects shall be
made safe. The constructor or his representative shall be responsible
for these inspections and the safety of 4ll workmen at all times.

(2) Frequent inspections of rock excavations, including tunnels,
shafts and trenches shall be made by the constructor or his represent-
ative and loose rock which may fall shall be removed.

(3) After a blast is fired these requirements for inspection and
removal of loose rock shall be complied with before proceeding with
the work.

History: Cr. Register, September, 19

Reglister, Septemmber,
Trench, Excavation

eff, . 10-1-59.
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o lezd 6.04t Care of the injured. (1) It shall be the duty of employers (

¢ eeI; at such place or places as shall be convenient and accessible "

b(l) er}ilp oyes in s?lafts or'tunnels a wire basket stretcher and a woolen N

22121 )el for use in carrying any person who may be injured. - |

) An approved supply of first aid material shall ;
maintained at all times in a dust and moisture-proof ]oox.be fept and

(3) Information regardin g i
‘ g emergency handl inj
_be posted whenever possible. geney handiing of the Injured shall

History: Cr, Register, September;~1959; - No- 45, eff~10=1~59

Ind 6.05 General safety. (1) PROJECTING NAILS, All spikes and nails

with points projecting shall be be W
' ) nt d Y :
lying o ae brofe e o be B own or removed from lumber

(2)2S, ELTS. Appr ! i V
| 2es BELTS. proved, tested and regularly inspected safet
,Eelts,oxz Sses and ‘ample lengths of. 3% inch diametle)r J’o*eszhealsf
be provided for emergency use. P

' Note: List ;
‘commission,, 7" “PPTOVed safety bells can be seoured from t

he industrial

A ;}(3) é,—yotécti‘ve Hats’. All workers on tunnel, shaft, trench, and caisson '

projects shall wear protective hats or caps of approved design and manufacture.
by 7 N
(4). PROTECTIVE. FOOTWEAR, /It is recommended that approved hard

toed boots or shoes be worn Ty all’ underground or surface workers
exposed to toe injury hazards. :

(5) SOLITARY EMPLOYMENT. No man shall be allowed to work"in ‘
any trench, except one which is properly' side sloped, shaft, tunnel, * |
caisson, or appurtenance over 4% feet in depth without another man !
being present at the surface.

Note: Any casual entrance into an excavation such as retrieving fallen .
objects shall not be construed as work under this order.

(6) BrLASTING. All blasting procedure shall comply with the provi-
sions of the Wis. Adm. Code, chapter Ind 5, Explosives.

(7) HouseKEEPING, All change houses, passageways, ladders and
working areas shall be kept clean and unobstructed to provide rea-
sonably secure footing according to the needs of the operation. Mate-
rials for distribution and use shall be piled and stacked as safe as
circumstances will permit. Supplies, materials and tools shall not be:
stored in change houses. F

(8) WorKMAN. Every reasonable precaution shall be taken to in-.
sure the safety of the workman in all cases whether or not provided
for in these orders. .

Note: Attention is directed to the provision of Wis. Stats. 66.047, relative
to protecting underground facilitieg in streets, highways, ete., and informing
the wutility concerned.

History: Cr. Register, September, 1959, No." 45, eff. -10-1-59.

Part II
TRENCHES AND EXCAVATIONS

Ind 6.06 Timbering requirements and procedures for trenches and
other excavations. (1) BRACE OR SLOPE. All areas in trenches in which
men are permitted to work shall be adequately and securely timbered
or sloped as follows. 5




WISCONSIN ADMINISTRATIVE CODE 3

Ind 6.04 Care of the injured. (1) It shall be the .duty of emplo}{ers
to keep at such place or places as shall be convenient and accessible
to employes in shafts or tunnels a wire basket stretch_er‘ and a woolen
Blanket for use in carrying any person who may be injured.

(2) An approved supply of first aid material shall be kept and
maintained at all times in a dust and moisture-proof box.

(83) Information regarding emergency handling of the injured shall
be posted whenever possible.

History: Cr. Register, September, 1959, No. 45, eff. 10-1-50.

6.05 General safety. (1) P S NAILS. 1
T removed from lumbg'

with poin’cS“pmJecﬂn haill',be,bent down o
_Jvingin or about working places. = E

(2) Pértiéirsloﬁé énd bencﬁes. Whenrthe sloping of trench walls to the angle
bf repbse does not extéhd4to'thé4£otéoﬁ 6? the trencﬁ, level benches 2 feét wide
shall be provided between the toe of the slbpe aﬁd‘the tdpvédge of the vertical walls,
The vertical part of a partially sloped trench shall be braced according to its
vertical depth below the bench.' If‘béhéhes are nqtiprovided as in case of the
necessary trimming back of loose material at the surface, the trench shall be
braced acéofding to its total depth. Upright braces in all partially sloped excava-
- tions shall extend not less than 2 feet above the vertical ﬁorﬁfon'of the trench.
Toeboards with a total of 12 inches in height shall be placed behind all uprights
to prévent material from falling into the vertical portion. The spoil pile adjacent

- to a partially sloped trench shall be'kept'ét least 2 feet from the top of the slope

at the surface. o 7 o
| : 1,(,4')“UNDERCU'71‘TIN'G.: A1l trenches’ shall be cut with vertical walls
unless side: sloped to' required minimums. Undercutting or trenches
‘ to less than required minin shall not be permitted.

cavations shall comply
hapter Ind 35, Safety

MENT EXCAVATION. All ba
‘the provisions of the Wis. Adm. ¢
‘in. Construction. S T : ;
(6) TIMBERING TABLEs. Timbers shall be installed according to
tables of trench timbering requirements contained in this code,

3.

‘ - 7} Good installations. In using Tables 1, 2, 3; L and 5, the maximum distance
from the‘top of the trehch to the tOp'cross bfaée shall be 2 feet. The maximum dis-
tance from the bottom of the trench to the bottom cross brace shall be 3 feet. All

sheathing shall extend from the ground surface to at least within 6 inches of the

bottom of the trench. I[f any cross braces are removed to install pipe or other

conduits, men shall not be allowed to work in these unprotected areas except to

repiace the cross braces. : : - : . e



i i N N rting sides of trenches
g 00D TIMBER. All timbers used for supportir :

/ sﬁélgl) bS of good guality, reasonably straight grained and frele’ flom
weakening knots and other defects. . ' - ¢ ]
e (9) DRIVING SHEATHING. When sheathing is driven by poweldeqmp

R ment, drivers especially designed for the purpose shall be uste'z .
" d other excavations ex-
, 10) PLANS FOR APPROVAL. For trenches and other ex t
ceégion)g 40 feet in depth or 12 feet in \_Vldth,. plaris: for timbering shall
be submitted to the industrial commission for approval. ; o e
\ ds of supporting
UIVALENCY APPROVAL. Other metho L ‘
}Wa(lllg)ofEa?n excavation may. be approved if designed and constructed

‘f5. afford equivalent protection.

(42). BARRICADE. A temporary guard railing or other effective guard
or barricade shall be provided at or near the sides of excavations and
shall be kept in place at all times, except at such times when safe- |
guards will interfere with excavation or other work except:'in places |
not. frequented by the public.

' (18) Nigur vicHTS. All trenches exposed at night shall have
lighted red lanterns, torches, or flashers placed along the exposed side
or sides,

- (14) Ladders. A substantial ladder shall be provided for access to all

/‘,;g [
trenches greater than 6 feet in depth. The ladder shall project out of the trench

at least 36 inches.
[ b BRAcE"}{EMOVAL,fWhil]’elreymoving trench bracing, workers shall

be.required to work only in that portion of the trench where bracing
is still in place. :

STRINGER

u%J/@»HA NGER
L% _1
i
/%CLEATS
1 Y
|

B i
c

CTORNER
POSTS ‘

CROSS
BRACES

Jf

g, 1.~~Trench Timbering—
Solid Soil

Fig. 2.—Trench Timbering--
Loose Soil

Register, September, 1959, . No. 4b
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TABLE 1 - TRENCH TIMBERING REQUIREMENTS

For trenches not exceeding 10 feet in depth and width not exceeding 42 inches

1
Cross Braces 1 Stringers¥
|
|
- 2x6 in. planks or equiva- | None
ent for depths under 7 ft.; |
for depths 7 ft. to 10 ft.

Kind of Soil

Uprights

|
i
|
|

%

A = N

2x5 inch planks
spaced 6 ft. c-c

Where no parallel excavations| Hard, solid soil
exist or have existed within |
i0 ft,

3} i

2x6 inch planks
spaced 4 ft. c-c

Previous excavations 5 =-10ft.

Hard, solid soil
from trench '

2x6 inch planks
spaced 3 ft. c-c

Previous excavations less - Hard, solid soil

than 5 ft. from trench

2x6 inch planks
spaced 3 ft. c-c

Soil that splits
easily

irrespective of any previous
excavation placed back of
uprights near top

of trench

s

2x6 inch planks
spaced 2 ft. c-c

Gravelly or filled
in ground

Irrespective of any previous
excavation

— arem wmn mam fens men et o s [ — e | o o o — cam e e me ——
-

\

}
|
t
i
1
|
|
I
i . | 1x6 inch boards
1
{
|
1
]
I
}
1

Irrespective of any previous | Sand or very wet 2 inch tight 136 inch timbers or equivalent | 3x6 inch timbers
excavation soil sheathing lhorizontally spaced not exceed-| or equivalent ~
ling 6 feet I 2 for depths 7 ft.;

I | 3 for depths 7 ft.
1 -} to 10 ft.
i ’ 1

— e mhm = wmm e e s e wan [ e g e wew e m— e o one oo e v e o | e

— wmm waus mame wmn amm ey | e vuay wwn fem wow e o v e g —en foe o owe

Note. c-c means center to center. :

* In lieu of these cross braces for each upright, 3x6 inch stringers may be used with substantial cross braces spaced
horizontally sufficient to give equivalent protection, but in no case exceeding 6 feet.

*% Stringers shall be properly supported by posts or cleats,




: TABLE 2 - TRENCH TIMBERING REQUIREMENTS
= -+ For trenches over 10 feet and not exceeding 15 feet in depﬁh and width not exceeding 42 inches

i R L

Kind of Soil

Uprights

Cross Braces

Stringers¥¥%

Where no parallel excavations
exist or have existed within

15 ft.

Hard, solid soil

2x6 in.planks

spaced L ft, c~-c

*3 - 2x6 in.planks or equiva-
lent for depths under 13 ft.;
L for depths 13 ft. to 15 ft.

Previous excavatlons 10 to
15 ft. from trench

Hard, solid soil

2x6 in.planks

spaced 3 ft.c-c

it

Previous excavations less than

Hard, solid soil

2x6 in.planks

[ 3]

10. ft. from trench. spaced 2 ft., c-c. .
Yrrespective of any previous Soil that splits “ . . Ix6 inch boards
excavations | easily M " placed back of
- . uprights near top
of trench
Irrespective of any previous | Sand, gravel 2 inch tight 3x6 inch timbers or equivalent,| 6x6 inch timbers

|
!
)
i
|
i
l
1
t
{
|
i
I
I
i
1
excavations l
|
1
!
|

filled in ground
or very wet soil

— o o o o fonm v voen wows Joney vt e fomw v [ mee aw [ —

sheathing

|
l
|
I
|
i
i
I
!
l.
l .
"v
i
I
]
]
l
I
{
1
l

spaced 6 ft. c~c

1
i
!
1
1
|
1
|
-l
o
1
1
1
t.
!
i
1
I
1
1
I

or equivalent;

3 for depths under
]3 ft L} for
depths 13 ft. to
15 ft.

Note - c¢-Cc means center to center.
* In lieu of these cross braces for each upright, 3x6 inch stringers may be used with substantial cross

spaced horizontally sufficient to give equivalent protection, but in no case exceednng 6. feet.
%%Stringers shall be properly supported by posts or cleats

braces




TABLE 3 - TRENCH TIMBERING REQUIREMENTS

For trenches over 15 feet in depth and width not exceeding 42 inches

Kind of Soil Uprights

Cross Braces

Stringers %

H ]
] 1
| i
Irrespective of any previous | Hard, solid soil | 2vx6! 2' ¢c-c 15 - 17!
excavations i I 2'"x6" 1! ¢=-c 17' - 20!

] I 2''x6" tight over 20'
1
|

i
1 Soil that splits 2'* tight sheathing
| easily, sand, 1
| gravel, filled in |
! ground, or very 1
I wet soil i
l l

i
|
1
1
]
I
|
I
1
|
1
1
|

Use Table No. &

— et vamh o e e o o Draa e

Use Table No. &

Note - c-Cc means center to center

%% Stringers shall be properly supported by posts or cleats.




. TABLE L - TRENCH TIMBERING REQUIREMENTS
For trenches over L2 inches in width up to and including 12 feet in width

Cross Braces

20 ft. incl. 7 ft. face to face

&x8 inch timbers

8x8 inch timbers spaced hori-
spaced 4 ft. c-c

zontally.

Depth of Trench | Uprights | Stringers
1
' . | bkx6 inch timbers space hori- | Lx6 inch timbers
over U} ft. to (*) | zontally : spaced 4 ft, c-c
10 ft, incl. I_7 ft. face to face
I 6x6 inch timbers spaced hori= | 6x6 inch timbers
| zontally spaced & ft. c-c
| 11 ft. face to face
1
I 6x6 inch timbers spaced hori= | 6x6 inch timbers
Over 10 ft, to (*) I zontally spaced 4 ft. c-c
: |
1
|
|

11 ft. face to face

6x8 inch timbers
spaced 3 ft. c=c

16x8 inch timbers spaced hori-
(%) Izontally
17 _ft. face to face

over 20 ft. to
30 ft. incl,

8x8 inch timbers
spaced 3 ft., c-c

18x8 inch timbers spaced hori-
lzontally
111 _ft. face to face

I :
, 18x8 inch timbers spaced hori-
(%) - 1zontally
17 _ft, face to face -

8x8 inch timbers

over 30 ft. to spaced 3 ft. c-c

Lo ft. incl.
- 12x¥2 inch timbers

112x12 inch timbers spaced hori-
' spaced 3 ft, c-c

lzontally

|
|
|
i
|
1
f
|
|
|
|
|
|
I
|
l:
|
]
|
i
1
|
l
]
|
|
|
‘ K

] 11 ft, face to face

(*) Uprights shall consist of 2 inch planks and spaced to comply with
specifications for trenches less than 42 inches in width.

TABLE 5 - TRENCH TIMBERSNG REQUIREMENTS
For irenches 4% to k? feet in depth, 3% to 12 feet in width, and cut
in hard soil,

Depth (ft.) Width (ft.) Uprights Cross Braces

| | |
1 [ |
Lz - 8 1 33 - 12 | 2x6 inch planks I 2 - 3x6 inch struts
| | spaced L4 ft. c-c | spaced 4 ft. c-c
| I | {
; 8 =-12 132 - 12 I 2x6 inch planks I 3 - 4x6 inch struts
: | | spaced L4 ft. c-c I spaced 4 ft. c-c
| ] 1 : |
) | ! : I
12 - 15 132 - 12 I 2x6 inch planks I 4 - Lx6 inch struts

| | spaced 4 ft, c-c | spaced & ft, c-c

* In case unstable soil is encountered,: bracing shall immediately revert back to
that outlined in Table 4. e




10 INDUSTRIAL COMMISSION

Part III
SHAFTS AND TUNNELS

Ind 6.07 Flammable material and fire prot.ection. (1) Every reason-
able precaution shall be taken against fire in and about tunpels and
adequate fire protection shall be provided as hereafter required.

(2) Gasoline, naphtha, distillate, fuel oils a.nd other dangerous flam-
mable materials shall be stored in a building kept solely for such
storage and the location of which is at least 109 feet away from any
shaft, tunnel or approaches, or any building directly connected W_1th
the tunnel opening and at least 300 feet distant from any explosive
magazine. i

i i p leakage |
8) If oil or gasoline storage places are so ‘loca‘_ced that
Wo(ul)d permit oil or gasoline to flow in t.he direction of the shaft
means to prevent such flows shall be provided.

(4) Not more than a one day supply of lubricating oil or grease
shall be kept in underground workings.

(5) The storage of : gasoline, naphtha and other distillates in
underground workings is prohibited.

i g i tunnel, but

6) Waste or decayed timbers shall not be stored in the ) |
sh:g.ll) be 'promp’cly removed therefrom. Empty boxes, wooden chips,
paper and combustible rubbish of all kinds shall not be allowed to

accumulate underground.

(7) Wheﬁ we]dfng or flame cutting is befﬁé done in cohpresséd afr, a watchman
with a fire hose or approved extinguisher shall stand by until such operation is
completed. Acetylene shall not be used in compressed air at acetylene pressures
exceeding 15 pounds per square inch gauge, or 30 pounds pér square inchrabsolute.

(8) Combustible materials in an amount greater than a one day
normal requirement shall not be stored or kept within: 20 feet of
tunnel shafts.

‘(9) Any container used for _pouring - gasoline shall be provided
with a closed top, flexible spout and a safety _To open light
hin ot radius of the gasoline tank, while
S are in progress.

(10) Fire hose connections with at least 50 feet of hose attached
shall be provided at the shaft opening if water pressure is available.

(11) Fire extinguishers of 2% gallon capacity protected against
freezing shall be installed in all power plants and at shaft openings.

(12) Head frames built of combustible material shall be of open
framework. At or about the surface landing there may be a head
house if built of fire resistive material.

(13) Where fire is used for heating hoppers, any énclosure shall
be of incombustible material.

(14} All incandescent lamps shall be so placed that they cannot
come in contact with any combustible material,
Histery: Cr. Register, September; 1959, No. 45, eff. 10-1-59.

Register, September,-1959,-No.. 45
‘Trench, Excavation and Tunnel Construction
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. Ind 6.08 Shaft and tunnel lighting. (1) All lighting in tunnels and

. ¢ shafts shall be by electricity only, While work is in progress tunnels,

~ stairways, shafts, ladderways and all places on the surface shall be
illuminated by bulbs of no less than 60 watts at intervals of no less more

than 25 feet. All incandescent lamps shall be enclosed in a protec- -

tive basket guard.

(2) The exterior of all lamp sockets shall be entirely non-metallic
with the exception that for flood lamps the supporting shell may
be of metal.

(3) Lamp cord, where used for temporary lighting connections,
shall have extra heavy insulation. Portable electric hand lamps, if
used shall be equipped with a keyless socket of non-combustible, non-
absorbent insulating material, large handle of non-absorbent insulat-

- ing material and a basket guard.

(4) When wires used for light and power in tunnels and shafts
are uncased, heavy type S rubber covered cable or equivalent shall
be used. Cables shall be supported on insulators except when not
possible to do so in tunnel headings or when used in connection with
portable hand lamps.

(5) On a tunneling project, wires which are not armored shall
have mechanical protection wherever exposed to injury.
History: Cr. Register, September;~1959:“N674h;eff10-1-59.

Ind 6.09 Electrical equipment. (1) DEFINITIONS.

(a) VOLTAGE of o CIRCUIT. The greatest effective difference of
potential between any two conductors of the circuit concerned.

(b) GROUNDING. Grounding any part of an electrical system
shall consist in so connecting such part to the earth that there shall
be no material difference of potential between such part and the earth.

(¢) UNDERGROUND STATION. The term “underground station”
as used herein shall mean any place where electrical machinery is per-
manently installed in a tunnel.

(d) CARRYING CAPACITY. The term “carrying capacity” shall
mean the current carrying capacity of a given wire as limited by
the Wisconsin State Electrical Code.

(¢) GUARDED, The term “guarded” shall mean effectually cov-
ered, enclosed or otherwise guarded by means of suitable covers,
casings, screens or barriers so as to prevent accidental contact with
live parts of apparatus or circuits. Wires which are insulated, but
not otherwise protected are not construed to be guarded.

(2) Scope. Except where the provisions of section Ind 6.09 apply
the provisions of the Wisconsin State Electrical Code shall apply.

(3) CAre OF BQUIPMENT AND PRACTICES. No person shall be allowed

. to install or handle electric lights, or conductors, or work on or with

electrically driven apparatus, unless he shall be competent and shall

have been previously instructed in the performance of his duties by

the tunnel superintendent, tunnel foreman, or a person authorized
by either.

- (4) GROUNDING, All non-current earrying metal parts of electrical
equipment, including frames and bed plates of generators, trans-

Register, September; 1959, No. 45
Trench; Excavation and Tunnel Consgtrue
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formers, compensators, rheostats and motors shall be permanently
and effectively grounded. All metallic fittings coverings and armor-
ing of cables are included. The neutral conductor of a three wire
system and some point of any low voltage system (300 volts or less)
shall be grounded, See Wisconsin State Electrical Code.

Note: This order requires the grounding of the non-current carrying parts:
of portable tools, such as drills. An additional conductor in the portable
cord and a grounding contact in the plug and receptacle will provide the
bhest means of permanent and effective grounding.

(5) SUPPORT OF CABLES AND WIRES. All underground cables and
wires, unless provided with grounded metallic covering, shall be sup-
ported by insulators. The conductors connecting lamps to the power
supply shall in all cases be insulated.

(6) OVERHEAD LINES ABOVEGROUND. Overhead transmission lines
between the generating station or sub-station and the tunnel entrance
shall be supported upon insulators which shall be adequate in quality,
size and design for the voltage transmitted. Where such line is more
than 500 feet in length, lightning arresters ghall be installed in con-
nection therewith, All overhead lines, except in the case of trolley
wires, shall be maintained not less than 14 feet above the ground
at the lowest point, except at the point of enfrance to the tunnel.

Note: If wires cross areas accessible to vehicles or if the voltage exceeds
300, greater clearances shall be provided as required by the Wisconsin
State Electrical Code.

(7) BraNcH circurrs, Every branch circuit shall be provided with
a switch of ample carrying capacity and suitable fuses on each phase
within 50 feet of the point where it leaves the -main circuit.

(8) PowrrR WIRES AND CABLES. (a) In all shafts, whose angle of
inclination is more than 45 degrees from the horizontal, and in all
hoisting shafts or manway compartments, all power wires and cables
shall be amply protected by insulation and substantially fixed in
position. All shaft cables shall be supported on insulators that
cannot cause abrasion of the covering or insulation, so spaced that
no part of the cable shall be under a tension greater than % of
its ultimate strength, The cable shall be held in position at points
between the insulators by grips or cleats that cannot cause abrasion
of the covering or insulation. Where the cables are not completely
boxed in and protected from falling material, space shall be left
between them and the side of the shaft so that they may yield and
lessen a blow from falling material.

. Note: Section Ind 6.09 (8) (a) shall not be construed to prevent the
installations of insulated wires in metal conduit to transmit power under-
ground.

(b) Where the cables or feed wires in tunnels cannot be kept at
least 12 inches from car or locomotive, they shall be protected by
guards. Any trolley wires shall be guarded if less than 6 feet above
track.

(9) CABLES. ENTERING FITTINGS. (a) The exposed ends of cables
where they enter the fittings of any description shall be so protected
and finished off that moisture cannot enter the cables.

(b) Where unarmored cables or wires pass through metal frames
or into boxes or motor castings, the holes shall be lined with insulat-
ing bushings.

Register, September; 1959;No: 45 .
Trench, Excavation and Tunnel Construction



'S v coNDPUCTORS, All joints in conductors shall be
nd: eIectmcaHy efficient... Permanent joints shall be
soldered. All joints in insulated wire shall after; the joint is com-
plete, be reinsulated to the same extent as the remainder of the wire.

(11) JoINTS IN CABLES. Where cables are joined, suitable junction
. boxes shall be used or the joints shall be soldered and the insulation,
__armoring or lead covering replaced in as good condition as it was
originally.

(12) F'USES, CIRCUIT-BREAKERS AND SWITCHES. (a) Fuses and auto-
matie circuit-breakers shall be constructed so as to interrupt the cur-
rent when a short circuit occurs or when the current through them
exceeds their rated capacity. No open type or link fuses shall be used.

(b) Fuses shall be stamped or marked, or shall have a label ’
attached, indicating the maximum current that they are intended to

carry. Fuses shall be adjusted or replaced only by an authorized ‘

and competent person. ’

|

[

(c) The capacity of fuses used to protect feeders shall not exceed
the current capacity of the feeder by more than 10%.

(d) All points at which a circuit has to be made or broken shall
be provided with suitable switches, which shall be so installed that l
they cannot be closed by gravity. |

(e) All switches, circuit-breakers and fuses shall have non-
combustible bases and shall be properly enclosed.

(f) All cartridge fuses, and plug fuses larger than 15 amperes
capacity, shall always be so arranged that they may be disconnected
from the supply circuit by properly placed switches. An individual
switch shall be installed in each branch circuit of capacity larger
than 15 amperes.

(g) All manual switches, including service switches, shall have
suitable enclosures of such design as to permit of operation without
opening the enclosure. Enclosures shall be locked, sealed or made
inaccessible by other suitable methods to other than qualified persons.

1. Exception. Switches or switchboards and panelboards that are prop-
erly guarded or locked or located in underground stations or other similar

places not accessible to other than qualified persons are exempt from pro-
visions of section Ind 6.09 (12) ‘\V(g).

: (13) Morors: Every motor ith: ite
be protected by filses or a circuit breaking: device on at
line of direct current systems and on two phases of three-phase
alternating current system and by switches arranged to cut off en-
tlrely the power from the motor. The above devices 'shall be installed
in a convenient position near the motor and in sight of it.

Histery: Cr. Register, September, 1959 “No.- 45, eff. 10-1-59.

ind 6,10 Sanitation.

(1) One outside toilet and urinal shall be provided for every 20 men employed
on each shift and protection from the weather shall be provided. For any construc=-
tion project occupying a location for 60 days or more, the toilet facilities shall
be of a chemical type, or a flush toilet system connected to a septic tank or
a sewerage system, if no other facilities are available.

Potable

(@) B 'basb 'drlnkmg water shall be provided for all employes
Drinking  water shallibe. protected from contammatlon Common
drinking cups are prohlblted

Register, Septemb’er»»w.’rsrmN@ bisd Bl
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14 INDUSTRIAL COMMISSION

(8) A dressing room or change house shall be provided for the
purpose of drying clothing of persons employed in and about the
tunnel. Not less than 4 square feet of floor area shall be available
for each employe. Adequate means of heating and lighting shall be
provided and a temperature of not less than 70 degrees F. shall be
maintained at all times. Dressing rooms or change houses shall be
cleaned daily. Lockers or hangers shall be provided for clothing. Tools,
equipment or other supplies shall not be kept in change houses.

History: Cr. Register, September, 1959, No. 45, eff. 10-1-59.

Ind 6.11 Ventilation. (1) During all shifts and after blasting the
atmosphere shall be tested for explosive gases and sufficient oxygen
with a safety lamp, If any indication of air pollution appears, tests
shall be taken to determine the amount of noxious gases. At no time
when men are working in the shaft or tunnel will the gases exceed
the following concentration:

Carbon monoxide to be less than 01 %
Carbon dioxide to be less than .50 %
Methane to be less than 25 %
Hydrogen sulphide to be less than .001%
Oxygen to be more than 19.00 %

(2) If repeated tests show an excess of these concentrations for
any of the gases, mechanical ventilation shall be provided and oper-
ated which will give a minimum of 1,000 cubic feet of free air per
minute in each tunnel and sufficient air in addition to dilute said
gases with free air to comply with the limitations of the above table.

(38) Internal combustion engines shall be so located that the ex-
haust gases will not enter the shaft or the air intake of compressors.
Internal combustion engines shall not be operated in any tunnel
or shaft.

(4) Harmful dust concentrations shall be controlled to maintain
safe air in the breathing zone. .

;silica dust concentratmn in the normal breath-

) ns per cubic foot of air when. the quartz content of
the dust is 35%. Variations in free silica content will make propor-
tional inverse changes in this standard.

History: Cr. Register, September; 1959 Now:4b;e 10=1=59.

Ind 6.12 Timbering requirements for shafts.

(1) shaft timber required, Shafts exceeding 6 feet in depth in which men
are permitted to work shall be timbered, except where located in solid rock, Shaft
sections shown in figures 3 and 4 may be used in accordance with the shaft timber=

ing requirements as follows.

(2) SHEATHING (tlght) Unde1 normal condltlons, 2 x 6 inch hard-
wood shall be used. When unusually Wet or unstable is encoun-
tered, steel sheathing shall be used. ; .

(3) SHAFT curTiNG. Shaft excavation sh ubstanhally'
the shaft size. Overcutting and backfilling behlnd the sheathlng shall
not be permitted.

Register, September; 1959, No. 45
Trench Excavation a.nd Tunnel Constructlon
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{ TABLE RACING OF CIRCULAR SHAFTS

T Steel Rings Required !
.., Diameter ...Depth 4 feet O0.C. o

8/ Maximum 16’ Maximum < 21" x 218" x YV

10/ Maximum 16’ Maximum < 214" x 214" x 54"

12’ Maximum 16" Maximum < 8" x87 xl4”

8’ Maximum Over 16/ < 214" x 214" x Y41

10’ Maximum Over 16/ < 8" x8" x4

12" Maximum Over 16/ < 8" x8" x5

Note 1 For depths over 16 feet decrease rmg spa.c1
wet or unstable soil is encountered., The top ring shall be pIac
than 2 feet below ground surface.

Note 2: Other member sections may be used if it would provide equiva-
Ient sectmn modulus

(L) Unﬁéual conditions and alternate des:gns. rfhe requireméﬁts set- forth
in section Ind 6,12 are minimum. Bracing of greater strength shall be used when |
unusual soil conditions preVail. If shafts are constructed of greater dimensions i.
than‘those set forth in section Ind 6.12, drawings and design calculations for

bracing shall be presented for approval to the industrial commission. Alternate

: desngns for those set forth in this section also shall be presented to the lndustrml
i commission for approval

e STAGING AND SCAFFOLDS Stagmg or scaﬁ’olds shall be prov1ded ‘

" in shafts for workers when installing equipment or driving sheathing. i
All scaffolds shall be constructed or installed so: as to support any l
maximum material load: whlch may be placed on them ag well as |
welght of the men. ey

(6) Clam shell buckets. No man shall be permitted to work in a shaft
when excavation is being done with a clam shellibucket unless the longest
horizontal dimension of the shaft is at least twice the length of the
bucket when fully opened.

+ Ind 6.13 shaft protect:on. j
(1) During shaft sinking operations, the tops of all shafts shall be guarded

by a suitable barricade that will keep unauthorized persons away from the opening.

At night there shall be additional protection of torches or red lights. When

sheathing is installed and it does not project at least 36 inches above the surféce
a standard guard'rail with toeboards shall be provided and equipped with_necegsary

gates. The gates shall be kept closed whén\ﬁof used for access to the shaft.

(2) Where cages are installed in shafts, automatic gates shall be
used at the top landing: All intermediate landings shall be provided
with' a fence and gate or gates, the members of which shall not be — — —

Register, September, 1959; Noi' ¢
Trench, Exca,va,tion a.nd Tunnel Constructlon



TABLE 6—BRACING OF RECTANGULAR SHAFTS

Longest Dimension of Timber Between
Knee Braces or Cross Braces**

Depth

Timber or Steel Beam
Required 4’ O.C.

Timber or Steel Beam
Required 38/ O.C.

Timber Knee
Braces

8’ Maximum

10/ Maximum

4%x6" Hardwood or
6''x6’" Softwood

4x6’' Hardwood or
636" Softwood

6'’x6’" Hardwood

4’ Maximum

16’ Maximum

6’36’ Hardwood or
8/"x8"" Softwood

6'’x6’” Hardwood or
838" Softwood

6''x6" Hardwood

6’ Maximum

14/ Maximum

10"’x10’” Hardwood or
1077x10"" Softwood

107x10"" Hardwood or
107/x10°" Softwood

636" Hardwood

6’ Maximum Over 14/ 1077x10”” Hardwood or | 10/x10”” Hardwood or | 6’/x6’ Hardwood
127x12" Softwood or 127x12"” Softwood or
8 WF 20* 6 WF 20*
8’ Maximum Any 12/x12"" Hardwood or | 1277x12/ Hardwood or | 6"/x6’ Hardwood
8 WF 31* 8 WF 24*
10’ Maximum Any 12 WF 36* 12 WF 27* 8’38’ Hardwood

61 12.5 or 6C13

UOI}ONIISUOD [SUUNY, PUB UOIIBABOXH ‘“YOUSL],

Sh.ON-698 T ‘Toquueidey ‘19)5180]

* WF beams shall be placed with web horizontal.

#* Agsuming knee braces shall lap % of the span on each leg of the corner, the maximum outside dimensions of sheath-
ing will be approximately 6/, 10, 14/, 18" and 23"

Note 1; For depths over 16 feet, decréase spacing of timber or steel sets when unusually wet or unstable soil is encountered.

Note 2: For intermediate sizes ot sets, members providing proportionate area and section modulus may be used.

BAILVEISININGY NISNODSIM




. more than 4 inches apart and not less than 5 feet high. The gates at I

, v such landings shall be not more than 12 inches from the openings.

T The gates shall be kept closed at all times except when persons
i or material are entering or leaving the cage.

(8) Cars shall be blocked at all landings and on the cage.

(4) Landing dogs shall be provided at all landings where cars
enter or leave cage or where material is taken on or off cages.

(5) The tops of all bins or hoppers around which men are required
to work shall be provided with a guardrail.

(6) Guardrail installations, if of wood construction, shall eomply
with the following specifications:

(a) Guardrails of not less than nominal 2x4 inch material fastened
to posts and not more than 42 inches or less than 86 inches above the
working level;

(b) Posts of not less than nominal 2x4 inch material, spaced not
more than 8 feet apart, fastened and braced in place;

(c) Where the top of the guardrail is more than 36 inches above
the working level, an intermediate rail of not less than nominal
1x6 inch material is to be placed midway between the top guardrail
and the working level.

(d): Equivalent strength and stiffness is to be p10V1ded 1f matemal
other than wood is tuised;: - '

(7) Collars of all shafts prov1ded with e ent dams to
prevent influx of water during heavy rains. Dams shall be formed by
extending shaft lining not less than 10 inches above surface ground
level and banking with clay o% other plastlc material,

Hxstory Cr Reglster, Septembel 0.45; eff +10-1-59.

ind 6.14 Ladders, stalrways, and cages in shafts and caissons. (l) All shafts

where meﬁ work shall at all times be provided with ladders, stairways, or cages
which shall be kept clean and in good cénditfon. -
(2) A shaft: less than 10 feet in depth shall be provided with an inclined
portable ladder. |
| (3) A shaft 10 to 30 fegt in dépth shall be provided with an approyed laddérb
as described in subsection (75 and with an offset at a platform approximatg!y 6 Féét
in arca if the rise is over a maximum of 20 feet.
(&) A shaft 30 to 45 feet in depth shall be provided with an inclined
or spiral stairway. This stairway shall be equippéﬁ with standard handrails,
(5) A shaft over 45 feet in dépth shall be provided with a cage for access;
This cage shall conform to section Ind 6.20. A ladder is also required as describéd
‘in subsection (6). H
(6) In shafts intended only as manholes, or in shafts in which the ladder
is installed as.an auxiliary to a cage, the minimum requirement shall be a vertical
ladder without of%éetﬁ, but equipped with a back rest.
(7) Eyér; vertical ladder shall be provided w§£h~an enﬁfosed back rest.
The back rest.shall have not less ‘than 24 inches nor.moré than 36 inches clear
distance to the ladder. The distance between centers of rungs 6f~éiladder shall not
exceed 14 inches and shall not vary more than one inch in any one ladder length.

The rungs of the ladder shall in no case be less than 6 inches from the wall or any -




~6bstructfon fﬁ the shaft or opening in which the ladder is used. Under no cir--
cumstances shall a ladder inclining backward from the vertical be installed. Should
it be necessary to offset any section of a ladderway, the top of the ladder section
shall extend not less than 3 feet above the bottom of the section above, or. hand
holds shall be provided.

(8) In no case will sloping or stepping down be allowed to Be used to
reduce the depth of a shaft.

(9) Fixed ladders of standard construction shall be provided for access
to cable sheaves on head frames located over tunnel shafts. A catwalk or platform

equipped with guard rails and toeboards shall also be provided next to the cable

L3

sheaves,
(10) Ladders shalt be provided at all times during shaft sinking operations.

lnd 6 15 ﬂ01sts f01 Workmen Holsts on Whlch Workmen are pel—
mitted to ride shall be of approved design. Approval shall be obtalned
in advance of installation from the industrial commission:
History: Or. Register, Sept@fii“ eY;
Ind 6.16 Hoisting engineer. Only experienced operators famlhar
with détails of hoisting equipment shall be employed to  operate
and be responsible for such equipment. Learners shall be prohibited
from operatmg of hoisting equipment when any person is on the cage.
Hlstory Cr Regxster, Sethﬁember, 1969, No- 45 i 0-1=59.
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Ind 6.18 Lommunlcatlons (1) Every shaft shall be prov1ded with
an efficient ns of interchanging distinct and definite communica-
tions between the top of the shaft and the lowest level and the inter-
mediate levels from which hoisting is being dore.

(2) When signals are used a code shall be _printed. .and copies
thereof shall be kept posted .in a consplcuous place entrances
to work places and in ofher ‘places as may be necesary to bring
them to the attention of all persons affected thereby.

(3) Some form of signailing, such as blinking lights or use of horn or

intercom, shall be provided from the shaft to the tunnel face if the heading is

more than 500 feet from the shaft.. R —




Ind 6.19 Hoisting ropes, hooks and sheaves. (1) Ropes or cables
for hoisting or lowering men, when such hoisting or lowering is done
by power hoists, shall be composed of metal wires.

(2) The factor of safety of all such ropes or cables shall be not
less than five.

: (3) No head or angle sheave of a diameter less than 40 times

- the diameter of the rope or cable shall be used for hoisting or lower-

_ ing men. |

1. Bwception: This subsection does not apply to sheaves on standard .

. equipment approved for hoisting and lowering men. |

, (4) Cables are considered unsafe and shall be removed when
through broken wires, wear, rust, undue strain, or other deterioration
the strength has decreased 25%.

(5) All ropes or cables used for hoisting or lowering men shall
be thoroughly inspected once each week by some competent Dberson
designated for the purpose by the superintendent. If upon an inspec-
tion such hoisting rope, or cable shall be found to be below the
requirements set forth in these orders’ it shall be discontinued for
such purpose forthwith.

(6) Everywrope:or.cable used for h01st1n
be securely fastened at both en
fully unwound; at least 2 full turns shall rémain .
or reel. The end of the rope attached to the conveyance in the shaft
shall be bound around an oval thimble and then fastened to itself
by the use of three or more clamps, or shall be securely fastened with
a tapered socket.

or lowermg men shall

S (V8f) Every sheave a 'y dler under which is led any h01st1ng
cable shall be provided with a guard that will keep the cable on
the sheave or idler if the cablé becomes slack. &

History: Cr. Register, September, 1959 Nog 457"3ﬂ,~"10"1_59' :

Ind 6,20 Cages for hoisting. (1) In all shafts or excavations over
45 feet in depth cages shall be prov1ded for hoisting and lowering men.
ge requirement, however, does not apply to the following:
hatts in the process of slnklng

(2) in all shafts under L5 feet in depth cages are not required but approed

ladders or stairways shall be provided as required in section Ind 6.1k, Tha7'

portnon above or below a shaft air 1ock structure or above a caisson shall be con~
sidered a separate shaft in determining the requirements for a stairway or a cage,

However, in no case will a cage be required below a vertical lock.




(3) In any caisson or excavation regardless of depth, too small to
accommodate a cage, a ladder or a stairway, men may be lowered or
hoisted by a bucket or other device but only when approved by the
industrial commission,

(4) Cages shall be provided with bonnets consisting of 2 steel
plates not lesg than 5 of an inch in thickness sloping toward each
other and so arranged that they may be readily pushed upward to
afford egress to persons therein, and such bonnet shall cover the top
of the cage in such manner as to protect the persons on the cage from
falling objects.

(5) Cages shall be entirely enclosed on two sides with solid par-
titions or wire mesh not less than No. 8 U. S. standard gauge, no
opening in which shall exceed 2 inches.

(6) Cages shall be provided with hanging chaing or similar
devices for hand holds.

(7) Every cage shall be provided with an approved safety catch
of sufficient strength to hold the cage with its maximum load at any
point in the shaft.

(8) Cars shall be blocked while on cage.

(9) All parts of hoisting apparatus, cables, brakes, guides and
fastenings shall be of the most substantial design and shall be
arranged for convenient inspection. The efficiency of all safety de-
vices shall be established by satisfactory tests before the cages are
put in service and at least once every three months thereafter and a
record thereof kept,

(10) The test of the safety catch shall consist of releasing the
cage suddenly in such manner that the safety catches shall have an
opportunity to grip the guides.

History: Cr. Register, September;-1959, No. 45, eff, 10-1-59.

Ind 6.21 Timbering: requirements for tunnels. (1) Every shaft or
tunnel: excavation not located in solid rock in which men are permitted
to: work shall: be kept ‘adequately and securely timbered to prevent
injury.to any person from falling materials, or collapse:of the sides

©or roof of the working place. ' ’
. (2) All timbers used in the support of shafts and tunnels shall
be of good quality, reasonably straight grained and free from weak-
ening knots and other defects, :

(8) All timbers shall, when placed for the support of the roof
and sides of the tunnel or in the shaft, be properly ﬁtt(?d and wedged
in place. Timber sets in tunnels and sheathing planks in shafts sh.all
be abutting, All void spaces in back of timbers ghall be filled with
blocking or other suitable material. - : I

(4) Face boards shall be placed in all tunnel headings at end  of
mining shifts. f 1

ion: d not be placed in stable ground if mining
opéi‘a‘bgi%%esp t;.gg 'ccﬁ‘l%(i:guggaxrv(}?hggg i\nrigrrqgtil?)iégy ixllless?cpeding shiftif ‘

(5) Knee braces, cleats and spreaders shall be nailed in place with
not less than two nails for any one piece. No nail smaller than 'the
following shall be used for the various thicknesses of materials
as follows: .. ,

1 inch (nominal) 8d common (2% inches x No. 10%

2 inch (mominal) 16d = - (3% inches x No. 8

3 inch (nominal) 30d ¥ (4% inches x No.. b
4 inch (mominal) 50d" " “ (5?/2 inches x No. 3

(6) In tunnels using timber bracing and liner plates, no excavation shall be
carried more than 2& inches in advance of bracing. In tunnels using steel rings

and lagging, the advance may be & feet in good soil.




(7) In solid stable soil tunnel sections shown in figures 5 to 10
may be used if timbered within the following limitations.
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Fig. 5.~—Box Type of Timbering.

A\

Dimensions of Timbering
Width Height

Maximum Maximum Caps, Sills Legs Spreaders
in Feet in Feet Thickness Thickness (One in every Cleats
in Inches in Inches set) Inches Inches
3 4 2 2 1x4 2x4
4 4 3 2 1x4 2x4
5 5 3 3 1x4 2x4
5 6 3 3 1x4 2x4

Note: The use of either spreaders or cleats in Figure 5 is required. Cleats
shall consist of 2 x 4 inch lumber not exceeding 3 feet in length,

Register, September;-1959,-No. 45
Trench, BExcavation and Tunnel Construction
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Fig. 6,—Box Type of Timbering,

Dimensions of Timbering
‘Width Height
Maximum Maximum Caps, Legs, Sills, Spreaders (One
in Feet in Feet Knee Braces, Thick- to every set) Cleats
w H ness in Inches Inches Inches
8 8 3 2x6 2x6
10 10 4 2x6 2x6
Note: Knee braces shall be spaced not exceeding 2 feet center to’ center

and may be removed immediately preceding concrete or masonry work at
that point.

\

SPREADER

W

Fig., 7.—Modified Box Type of Timbering.

Width Dimensions of Timbering -
Maximum Height ——
in Feet Maximum Caps, Legs, Sills | Spreaders one
—— in Feet Thickness in to every set Cleats
w1 w H Inches Inches Inchés
4 2 1x4 2 x4
T 3 2x6 2x6
10 4 2x6 2x6

Register, September;+1959, No;:4b
Trench Excavation and Tunnel Construction
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SET PIECES
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Fig. 8.—Iexagonal Type of Timbering.

: Dimensions of Timbering
2. Width Height
" Maximum Maximum Crown Planks, Set Spreaders
i Feet in Feet Pieces, Sills (One to every set)
=W H Thickness in Inches Tnches
10 10 3 2x6

Fig. 9.-——Modified Hexagonal Type of Timbering,

: Dimensions of Timbering
‘Width Height
Maximum Maximum Crown Planks, Set Spreaders
in Feet in Feet Pieces, Sills {One to eyery set)
w H Thickness in Inches Inches
10 10 ¥ 2x6

¥ Use 4 inch plank.if Iength of a.ny pxece exceads. 6 feet,

Register, September 19592 N b
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Fig. 10,—Arched 6-Piece Timber Set.

Dimensions of Timbering
Width Height i
Maximum Mazimum Crown Planks, Legsg, Spreaders ;
in Feet in Feet Haunch Pieces, Sills (One to every set) |
w H Thickness in Inches Inches E
5 6 3 2x6
10 10 3* 2x6

* Use 4 inch plank if any piece exceeds 6 feet,

(8) In excavating heavy soil which cannot be held in place w1th
timber sections shown in Figures 5 to 10, inclusive, timber sections
shown in Figures 11 and 12 shall be used with the following
limitations.
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INDUSTRIAL COMMISSIVON”

‘Width Height Framing Timbers
Maximum Maximum Sheathing '
in Feet in Feet Thickness Dimensions Maximum Spacing
H in Inches in Inches in Feet
5 b 2 6x 6 4
7 T 2 8x 8 4
814 834 2 10 x 10 4
10 10 2 10 x 10 334
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Fig. 12.—Poling Board Method of Timbering.
Width' ¥ |  Height
Maximum | Maximum | Sheathing | Set Pieces Spreaders Cleats Knee
in Feet in Feet Thickness | Thickness Inches Inches Braces
in Inches in Inches Inches
4 3 1 2 1x4 2x4 ...
5 6 1 3 1x4 2x4 b ...
8 8 1 4 ix4 2x6 3
10 10 1 6 1x4 2x6 4

Register, September;y1959:-Noi 45 .
Trench, Excavation and Tunnel Construction



(9) For tunnels of greater'dimensicn than indiqated in Figures 5 to }2,

or for modifications or combination of sections of timbering for the same,,drawings

and design caiculations shall be submitted to the industrial commission for approyal.

The use of metal liners is subject to the approval of the industrial commission.
(10) Tunnel excavations in which men are permitted to work shall not be

less than 3 feet wide nor less than L feet in height. These measurements apply to

distance between timbersw

(%1) Any metal éhield used for tunnel work shall be of a design
subject to the approval of the industrial commission.
History: Cr. Register,-September;1959; - No:s-45p-effr-10-1-59.

Ind 6.22 Mechanical haulage. (1) When mechanical haulage is
used, care shall be taken that the speed iz not excessive depending
upon the grades and condition of the tracks. No cars shall be pushed
underground where it is practical to draw and all locomotives shall
be equipped with headlights and gongs. Trolley poles shall be trailed
whenever it is possible to do so. No locomotive shall be operated by
a person under 18 years of age. No gas locomotive shall he used
in any tunnel.
 (2) Standing cars shall be blocked. :

U History:. O Register;-September;:1959%:Now:dbjweffy-1051=59:

i
Ind 6.23 Sumps. All sumps shall be securely covered or fenced ex- |
cept when bei or repaired, J
Hintory: tember; 1959, Noi 45, efl-10~1-59. !

PART 1V - ADDITIONAL RULES FOR WORK WHEN_DONE_UNDER COMPRESSED AIR

Ind 6.24 Hours of work. (1) (a) At pressﬁres'up to and inclhding_ 16

pounds, an employee shall be permitted to work a total of 8 hours in one period
with.a 30 minute rest interval to be taken near the middle of the period. This rest
interval need not be spent in open air unless it‘is convenient to do so.
| (b) Not more than one 8-hour period shall be worked in any 24 hours.
(2) (a) At pressures over 16 pounds , an employee shall be permitted to
work for - limited periods in accordance with the restrictions of Tableﬂ5 énd

paragraphs (b) and (c) of this rule. Attention is called specifically to the re-

quirement that normal work periods be such that the time required for decompression

falls above the dotted line in Table 8!

(b) Not more than 2 periods shall be worked in any 24 hours.

(c) The minimum time required in open air between work peridds shall be

as follows:

¢
!



_TABLE 8

Basic Pressure More Than (A) ~ Minimum Time Required in Open Air
_But Not More Than (B) Between York Periods - Hours

(A) (8) ' , |

16 - - - 26 1

26 - - - 34 2

3k - - - Lo 3

Lo - - - L L

Ll - - - 48 5

Lg - - - 50 6

(d) A NORMAL work period is a beriod of operation regularly scheduled in

accordance with the restrictions of Table,ﬁ/and paragraphs (b) and (c) of this rule,

Under emergency conditions, when necessary to prevent loss of life, the project or

equipment, a person may be under compression for longer than the normal work period,

in which case special consideration must be given to the longer decompression time

required in accordance with Table 8.

‘() The maximum pressure attained for a duration of more than 15 minutes

in any work period shall be the 'basic pressure'’ for that period.

: in ,
“(3) (a) Persons who have not previously worked/ compressed air shall not

work more than one period in the first 24 hours.

(b) No person shall be subjected to pressure in excess of 50 pounds except

in an emergency.

ind 5,25 Period of compression.‘(l) When workmen enter the lock, air pressure shall

not exceed 5 pounds during the first minute, then the pressure shall be held constant

for an interval long enough to ascertain whether workmen are affected, and a similar

pause shall be made after each 5 pounds raise in pressure.

Ind 6.26 Decompression. (1) No person shall be permitted to pass to open air from a

c¢hamber in which work is being done under pressure except after decompression in an
approved air lock in accordance with the provfsions of Table 8 and paragraphs (2),

(3) and (4) of this rule.

2 minutes,

(2) The reduction of pressure in the minimum decompression time specified

in Table 8 shall not be greater than to one-third of the basic pressure in the first

The reduction from this one-third pressure shall be accomplished at a

__rate as uniform as possible in the balance of the time required.



(3) If, at pressures over 156 pounds, the second work period is shorter than
the first workfpgriod, the longer decompression timg of the first periéa shall also ‘
be usedlafter the second period.

(4§3&hen it is not reasonably practical to provide an approved man lock
in direct connection with a working chamber, decompiession may be accomplished as
follows:

1. A separate decompression chamber meeting all the requirements oquﬁ

oved man lock shall be provided at a location such that the total time spent ‘in

primary decompression in.the working chamber aifhjock at a reasonably rapid raté,
going from that air lock to fhe decompression chamber, and recompression in that
chamber shéll not exceed 5 minuteé. This decompression chamber shall be in addition
to the required medical loék. The medical lock shall not be used for this purpdée.

2, Recompression in the decompression chamber shall be to a pressure sub- ;
sténfiélly eéual to the pressure of the working chamber which it is serving.

3. Final decomﬁression.in the decompression chamber shall be in accordance
with fhe requirements of Table(3 and paragraphs (2) and (3) of this rule.

(5) Posted conspicuously inside of and at the entrance to each han lock -
or deéompréssion chamber shall be a copy of Table 8 ;nd a schedule showing the
hours for starting and ending work periods and rest intervals for each shift at the

pressure then in use in the work chamber. Violations of these rules shall be noted

on the record of the individual involved.




above or to the right of the dotted lines.

that a person is subjected continuously to air pressure.

(See Examples on next page)

TABLE 8
SCHEDULE OF WORK PER!IODS AND DECOMPRESSION TIME _FOR WORK UNDER AIR PRESSURE
LOWEST MENIMUM
BASIC TOTAL MINIMUM DECOMPRESSION TiME - MINUTES PRESSURE {TIME IN
PRESSURE| IN FIRSTIJOPEN AIR
Work Period - More Than (C) But Not More Than (D) Hrs.{ 2 MIN, BETWEEN
More Than|More |{(C)= 3% 3 2% 2 3 RS 0 si WORK
(A) to  |Than P PER10DS
Not More | 4 (D)= & 3z 13 221 2 1% 11 T '
Than_(B) Hours Hours
psi
(A)  (B) | Min Min_ |Min | Min | Min] Min | Min| Min| Min
\ L
10 i2 ' 5 3 2 2 i 1 0 0 0 L 0
]
12 14 't 8 6 b 3 2 2 1 1 0 5 0
. .
14 16 V13 10 7 5 L 3 2 2 1 5 0
L e oafe = = .
16 18 18 T4 11 8 6 L 3 3 2 6 1
'
18 20 26 "8 15) 12 9 71 5 L 3 7 1
R LR ,
20 22 32 22 19] "16 139 10§ 8 6 L 7 1
| ] .
22 24 38 26 231 '20 17 14 11 8 5 8 1
1
2k 26 L3 3L 301 '25 21 18 4 10 6 9 1
26 28 | 58 s} owol 33 271t 28 ) 17) 13 7 9 2
H
28 30 67 54 300 L2 341 29 22 16 9 10 2
) - '
30 32 76 63 v 59 52 La}' 34 27 18 10 11 2
32 3L 85 72 67 61 | 51 39 ' 31 20 12 11 2
3% 36 | 93 gov | 76| 70 | eof 45 ) 36| 23] 13| 12 3
. ,
36 38 iCO 89 84l 78 69) 55 ' 28 i5 13 3
L. i
38 Lo 107 97 92| 86 771 64 Le}' 33 18 13 3
H}
Lo 42 115 104 100} 94 85 72 51} 37 20 14 L
. ]
L2 Ll 122 it 1071 101 93 79 571" 41 22 15 L
L  Lg 129 118 11k] 109 101 87 65 Le|' 24 15 5
]
Le L8 135 125 122) 117 | 108) 95 741 50)' 26 16 5
]
48 50 141 132 128] 124 | 116] 103 82] s4|' =28 17 6
L= - i
Normal work periods shall be such that the time required for decompression falls

A work period is any period of time




INSTRUCTIONS AND EXAMPLES -

The working pressure is selected in the first column of Table s}':By follow-
ing that line to the right, the first columni of figures to the right of the dotfed
lfﬁe indicates, at the top, the maximum norh$l W6fE_periodvat fﬁat preSsu;e. The
figure in that column at the pressure selected is the total number of minﬂtes ré-
quired for decompression after a normal work period.  Following to the right ac?oss
the table to the next to the last column is the lowest preSSureito which a pérgon'v
may drop iﬁ the first;tWo minutes of decompression. From this pressuré to zero will
require the balance of the time. The last column to the right indicatés the_miﬁY-
mum number of hours that must be spent in open air between work periods at the

pressure selected.

Example 1.
If a person wishes to know the requirements at a basic pressure of 25 pounds

per square inch, he finds that the normal work period must not be longer than 3
hours; for decompress:on he requires 25 minutes. He may drop the pressure from 25
to 9 pounds during the first 2 minutes of decompression, leaving 23 minutes to
drop from Q pounds to 0, ., and he must spend at least one hour in open air before
working another period. '

Example 2.
At 35 pounds pressure, he may work 1% hours, requires 36 minutes for |

decompression, may drop to 12 pounds in the first 2 'minutes and use 34 minutes
to drop to O pounds. He shall not work another period until he has spent at least
3 hours in open air. : o :

Example 3.:

If a superintendent, for example, should spend only % hour in the working
chamber at 35 pounds pressure, the total decompression time required would be
13 minutes, dropping to 12 pounds in the first 2 minutes and taking 11 minutes to
drop to 0 pounds.

Example &4,

If a workman at 35 pounds pressure was obliged to work an extra hour, or
2% hours, to clean out a conérete pipe line that had jammed, he would be required
to take 60 minutes for decompression, dropping to 12 pounds in the first 2
minutes and taking 58 minutes to drop to 0 pounds,




Ind 6.27 Gauges. (1) A recording gauge to show the rate of decompression shall be

connected to each man lock. A recording gauge shall also be placed to show the air
pressures in the working chamber. The dial shall be of such size that the amount of
rise or Fa]l in fhe air pressure within any 5 minutes shall be readily shown,

(2) There shall be on the outer side of any working chamber at least one
pressure gauge, which shall be accessible at all times and shall be kept in accurate
working order. Additional fittings shall be provided so that check gauges may be
attéched at all necessary times., Pressure gauges shall be checked every 24 hours
and a record kept of such check. One gauge shall be instailed near the compressor
station.

(3) Whenever men are working under a lake or stream a competent man shall be
placed'ih charge of the valves and gauges which regulate and show the pressure‘in
the working chamber. He shall not be employed more than 8 hours in any 24, At no

time shall he dperate more than 2 separate air lines.

Ind 6.28 Exhaust valves. (1) Exhaust valves shall be provided, having risers ex-

tending tb the upper part of chamber, if necessary, and shall be operated at such
time as may be reguired and especfally after a blast, and men shall not be required

to resume work after a blast until the gas and smoke have cleared,

Ind 6.29 Communication. (1) Suitable means of communication shall be maintained

at all times between the working chamber and the power house and the surface.
When a

Ind 6.30 Safety screens. (1) lm-the construction of tunnels, when the tunnel head-

ing extends beyond the shore line, screens shall be installed, and they shall at no
time be at a distance of more than 200 feet behind the facé.

(2) Wheﬁever compressed air is employed in caisson work and the working
chamber is less than 12 feet in length and when such caissons are at any time sus-
pended or hung while work is in progress so that the bottom of the excavation is
more than 9 feet below the deck of the working chamber, a shield shall be erected

therein for the protection of the workmen.



Ind 6.31 Man locks. (1) Every caisson or shaft shall have at least 2 locks in

proper working condition, one of which shall be used'exc]usively as a man lock.
Every tunnel which will contain a finished sewer 12 feét or over in diameter shall
have at least 2 locks in proper working condition, one of which shall be used
exclusively as a man lock. Locks in caissons or shafts are termed vertical locks,
while locks in tunnel headings are termed horizontal locks. .If the horizontal lock
to be installed in a tunnel heading for a sewer under 12 feet in finished diameter
conforms with the requirements set up for a men lock relative to size, capacity,
vaiving, etc., the use of one lock (combination man and muck lock) is permitted.
An additional lock for use in case of emergency may be.required by the industrial
commission. Emergency locks shall be large enough to hold an entire heading shift,
The requirements for smaller operations or unusual conditions will be considered by
the industrial cémmission at the request of the employer and the tunnel ownér,.
 (2) The man lock shall be large enough so that those using it are nof com=

pelled tS be in a.crémped position. Horizontal locks shall not be less than 5 féét
in height., Vertical locks shall not be less than 7.feet in height, Man locks shall
be large enough t§ provide 30 cubiﬁ Feet‘ber man, and shall be provided wifh seats
for the normal capacity. Man loéks shall be provided with doors that cén be h 
operated by one man from either‘insiQe or outside of the lock.

(3) All locks used for decompression shall be lighted by vapor-tight
electric lamps and shall contain a pressure gauge, a timepiece, and a glass
"bull's eye'' in each door or in each end. | |

(4) valves shall be so afranged that fﬁe man locks can be operated both
from within and from without. The valves‘shail be of such size and type that
pressure changes can be readiiy controlled. The locks shall be maintained in such
condition that control is‘possiﬁle;

(5) Facilities shall be provided for heating in the man locks. Adequate
ventilation shall be provided ét‘éll times. This can Be accomplished by cracking
the intake and outlet valves when necessary.

(6) Access ladders and platforms into, through, and out of vertical locks
shall be such that no special agility is required,




(7) A voice communication system shall be provided to the inside of the man
lock from the working chamber and from the outside.

(8) The following instructions for the guidance of compressed air workers
shall be posted censpicuously in the change house and in man locks by the employer:

(a) Never go-on shifts with an empty stomach.
(b) Avoid all alcoholic liquors.

(c) Eat moderately.

(d) Sleep at least 7 hours daily.

(e) Keep bowels regular.

(f) Take extra outer clothing into the tunnel when going on shift and wear it
during decompression to avoid chilling during that period.

(g) To stimulate circulation, rub limbs freely during the decompression. ‘ i

(h) Drink hot coffee and take warm shower bath and a brisk rubdown after each
shift,

(i) Do not give men suffering from compressed air illness any intoxicating
liquor.
\

(j) After you have had a cold, or if your ears are uncomfortable, or if you
do not feel well for any reason, report at once to the medical facilities for a
check-up. This will prevent you from developing the ''bends'' or from getting or
contracting other illnesses. ’

(k) If you are taken sick away from the plant, communicate at once with the
physician in charge, Dr. , __, Telephone

(1) Wear your identification tag on your wrist so that it will be known what
to do with you in an emergency.

(m) Stay about the job for at least % hour after locking out.

(n) See that you are re-examined, as required by the rules of the industrial
commission.

(o) Do not work more than two periods in any 24 hours.

Ind 6.3?‘ Compressor plants. (1) Good and sufficient air compression plants shall
be provided to supply air for all conditions; including periods of repair or \
emergency.

| (2) These plants shall be cépable of furnishing to each working chamber a
sufficient air supply for all pressures to enable work to be done as nearly as -

possible in the dry.



(3) There shall be 2 compressor plants, one for emergency use, to supply
air for compressed air work. The power supplies to each plant shall be from
independent sources. The plants shall be at least'lo feet apart in firé-resistive
enclosures. The air intakes for the units shall be b}otectea F;om.the possibjlity
of contamination, including fire or exhaust gases. |

(%) Duplicate éir feed pipes sﬁall be provided for éhe compressor plant to
a point beyond the lock whenever work is being constructed under ponds, riQe;s,

and lakes or other bodies of water.

ind .33 Sinking of caissons. No caisson shall be dropped by the method of re-

moving the air pressure therein for a greater depth than 24 inches, and then only

by the person in charge at the time.

ind 6.3k Bracing of caissons. All caissons shall be properly and'adequately

braced before loading with concrete or other weight,

~Ind 6.35 Sanitation and ventilation. (1) An airlchamber shall not be contaminated
by ény excretion or other nuisan&e. Atileést oge apprbvgglchemjgallféilet'shéli,be
provided in the working chamber. Such facilities shall be maintajned in.a sahitafy
condition. |
(2) No smoking shall be permitted in the air chamber.
| (3) The supply of fresh air to fhe working chamber shall be sufficient at
ajl‘times to permit work to be done without danger or discomfort. All air supply
lines shall be equipped with check valves and carried as near to the face as
practicable when used for ventilation. The air shall be analyzed as requiréd and
a record kept of the same, |
(4) care shall be taken to keep all parts of tunnel, caissons,‘aﬁd other
working compartments, Including lockers, dry rooms, rest rooms and other equipment
in a sanitary condition and free from refuse, decaying, or other objectionable
matter.
(5) When temperatures in underground workings exceed 95°F., effective means

shall be employed to reduce such temperatures. This requirement does not apply to
tunnels extending less than 50 feet from shafts. ’



Ind 6.36  Health requirement for compressed air operations. (1) Changing clothes.

Men working in compressed air shall be required to change clothes at the start and
termination of shifts. The change shanty as required in section Ind 6.10 (3) shall
be located reasonably close to the shaft. Access to it shall be protected by an
enclosure wherever advisable,

(2) Coffee and utensils. A sufficient supply of hot coffee and sugar shall
be suppiied to men working in compressed air at the termination of shifts and dur-
ing rest periods, Coffee shall be heated by means of other than direct steam.
Coffee containers and cups shall be kept in a clean and sanitary condition at all
times. All containers shall be kept covered at all times.

(3) Restricted persons. The following persons shall not be permitted
under compressed air:

(a) Persons addicted to the excessive use of intoxicants or drugs.

(b) Persons suffering with general arteriosclerosis, high blood pressure,
heart lesions (valvular or muscular), disturbances of blood circulation, chronic |
or acute respiratory diseases, or any disease of the kidneys. Every applicant
fqr employment should submit a specimen of urine for analysis.

(q) Fat individuals, undernourished, or anemic persons.

Ind 6.37 Medical attendance and regulations. (1) Any person or corporation

carrying on any work in the prosecution of which men areengaged or permitted.
to work in compressed air, shall engage one or more licensed physicians
who shall have had experfence, oir shall have familiarized himself with compreésed‘
air work ,

(é) No persdn, including authorized inspectors, Shall be permitted tb
enter compressed air zones‘unless he shall have been examined and,éertified
by a physician as being physically fit for activity in cémpressed air.

\
(b) In the event of absence from work of any employee for 5 or more ‘

successive days due to illness, he shall not be permitted to resume work until he |
has been re-examined by the physician and his physical condition reported to be

such as to permit him to work in compressed air.



{c). After a person has been empioyed contihuously in compreeeed air for a
period of 3-months, he shall be re-examined by the phy5|c1an and he shall not be
permitted to work until such re-examination has been made and he has been reported
as physically qualified to engage in compressed air WOrk.

(d) A complete and full record of examlnatlons made by the physscnan shall
be maintained. - A uniform examination blank, prescrlbed or furnlshed by the
industrial commission, shall be used by each medical examiner, and the record,of
such examinations shall be available to the industrial commission. A list of‘the
employees with the dates of their physical examinations shall he aQailable at the
location where the work is in progress. \ :

(e} In cities and communities in which no hospiial or health institution
maintains a medical lock, such a lock shall_be esteblished in connecfien with all
work in compressed air when .the max i mum pressure exceeds\l? pounds. Medical air
locks, if cylindrical, shall be not_less ;han 5 feet in diameter, andlif hectangu-
lar, shall be not less than 5 feet in width and 5 feet in height._ The lock shall
consist of two compartments, each compa;tment.lohg eneugh to accommodate a cot or
bench 6 feet long with sufficient clearance fe.permit opening end‘closing of doors,
Each door shall be provided with a glass "bull's eye''. Each compartment shall be
fitted with air valves so arranged to be oberated from within and without and shall
be kept properly heated,.lighted and ventilated and shall contain a caisson gauge,
a two-way speaker system connected to the outside and buckets of sand and water
for fire fighting. Construction of benches, flooring and other fittings'shall be
of metal or fire-resistive material. Paint shall be of the fire-retarding type
" and kepf to a minimum. The chamber shall be kept clean and free from all oily
deposits and volatile materials of any kind. élothing and bedding material shall
be free of greese or oil. Bedding material shall be flame resistant. . No flame,

. matches, cigarette Iighéer, }ighted cigarette, cigar, or pipe shall be carried into
the chamber at any time. All electrical wiring shail be of a heavy duty type in
conduyt. A!l electrlcal sw:tches shall ‘be located outside the chamber I oxygen

breathing equnpment qs used, it shall be maintained in perfect condition and shall




be used’oﬁly under the direct personal supervision of an employee trained in the
use of oxygen. The source of oxygen supply shall be located outside the chamber.
No electrical appliance (i.e.fan) shall be used in the chamber during oxygen
breathing nor afterward until fhe chamber has been well ventilated. During the use
of oxygen extra ventilation shall be provided in the chamber.

(f) A wrist identification tag with band shall be furnished by the employer
to all employees advising police officials that the employee is a compressed air
~worker; stating location of medical lock, and stating that in case of emergency an
ambulance surgeon shall remove the patient to the medical lock and not to the
hospital.

(g)‘All cases of compressed air illness shall be reported by the employer
to the industrial commission as required by the Workmen's Compensation Act on a
uniform blank furnished by the commission and copies of such reports shall be kept

on file at the plant where the work is in progress.

Ind 6.38 Forms. The following forms are listed in accordance with section

227.013, Wis. Stats. The forms are issued by the Division of Industrial Safety
and Buildings, and may be obtained from the Industrial Commission, 1 West Wilson
Street, Madison 2, Wisconsin: |

Form $B-k2 Report of caisson disease

Form SB-43 Physician's Report of Physical Fitness for Workers Under
Compressed Air.



SB=43

~Industrial Commission of Wisconsin, Madison, Wis.

WORKERS UNDER COMPRESSED AIR
Physician’'s Report of Physical Pitness

(1) Name and address of employer
(2) _Name of Employe Regidence,
Age Netionality Color
(3) Comprezsed (When
air (Where
experience (Pressure
(4) Previous (Character
compressed (When
air illness(Course
(6) Other (
previous (
illnesses (present complaints
(6) ©State fully habits with regard to the use of;
Alcohol Tobkacco
PHYSICAL EXAMINATION
(7) Height___ ______ Weight 8ight_________ Hearing Pulse
(8) Blood pressure: BSystolic Diastolic
(9) Heart (action, scunds, rhythm, etc.):
(10) Are there any indications of heart disease or of blood vessel
disease?
(11) Circumference of chest: (a) forced inspiration_____
(b) forced expiration_
(12) Number of respirations Pespiratory inurmur
(13) Are there any indications of respiratory diseases?
(14) Are the muscular and nervous system in a healthy state?
(15) Is there any swelling of face, abdomen or legs?

(over)



(16) Has he & hernia (kind)?

(17) Urine examination: spec. gravity albumen sugar

other findings

(18) Blood examination: r.b.c w.b.c. hemoglobin

(19) Accepted Rejected Remarks

Date 19 M.D.

Re~-examined on 19

Findings:

M.D.

Re-examined on 19

Findinge:

M.D.

Re-examined on 19

Findings:

H.D.

Re~examined on 19

Findings:

u'D.

Final Remarks:

A duplicate of this report is to be kept on file at the place where
the work is in progress.
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Borsp89—Industrial Commission of Wisconsin, Madison, Wis.

REPORT OF CAISSON DISEASE

(This report must accompany the First Report of Accidents (Form A-12)

File No Accident No

when reporting caisson disease)

Docket No

(1) Name and address of employer

(2) Employee’s Name

Agenne. Nationality

Residence

Single, married

(3) Date of accident or illness

kind of work

(4) Present

since when
occupation {

exact time of onset

how long working under compressed air

(6) Present §4coree of air pressure

attack
character of illness

of
illness

(6) How long after leaving lock did symptoms appear?

(7) Time of shifts: From to
From to
(8) Time of decompression: First lock minutes; Second lock minutes
(9) Treatment
(10) Medical lock decompression:
1bs. to. Ibs. in minutes
1bs. to Ibs. in minutes
lbs. to Ibs. in minutes
(11) Result: relieved: yes; no.
Signed

Remarks:




STATE OF WISCONSIN %
‘ | 5,
DEPT. OF INDUSTRIAL COMMISSION )

TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS:

i, Helepn E. 8111, Secretary of the Industrial Commission of Wisconsin and
custodian of the officlial records of sald commission, do hereby certify that the
attached copy of orders ind 6.01=ind 6.38 Inclusive to be known collectively as
the Trench, Excavation and Tunnel Code, was adopted by the Industrial Commission
on Dotober 23, 1962. |

| further certify that seld copy has been comparsd by me with the original
on flle In this commission and that the same s a true copy thereof, and of the

whole of such original.

1M TESTIMONY WHEREOF, | have here
unto set my hand and affixed
the official seal of the
department at the Capitel, Inm
the City of Madlison, this

A.D,, 1962,

OO -V L

Secretary




