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PROPOSED CODE 

ON 

TRENCH, EXCAVATION AND TUNNEL CONSTRUCTION 

PART I - GENERAL 

Ing 6.01 SgoR.fi. 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 following types of construction are understood to be included: 

Lateral Trenches (House Connections), Water Taps and Connections, 

Sanitary and Storm Sewers, Welded Pipe Lines, Water Mains, Basements, 

Footings, Dry Well Excavations, Manholes, Shafts, Storage Tunnels, and 

all other Excavations. 

Ind 6.02 Definitions. For the purpose of these orders the 

following items are defined. (1) T~NNEL is a subterranean passage 

or chamber constructed without the removal of a superincumbent 

material. 

(2) SHAFT is an excavation made from the surface or the gr"Ound~ 

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 longitudinal excavation made from the 

surface of the ground. 

(4) CONSTRUCTOR means a person, firm or body corporate in 

immediate control of the construction of any excavation and subsequent 

construction and as such responsible for the condition and management 

thereof. 

(5) SUPERINTENDENT means a person resident on the work having 

general supervision and responsibility. 

(6) FOREMAN means a 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. 
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(7) WORKS er WORKINGS means any or all parts of any project · - 2-

exca:va.ted .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 excavatad_ma.terial or :ln_ 

connection with any phase of the construction project. 

( 8) PERSON me ans a firm or body corporate as we 11 a.s natural 

persons. 

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

(10) EMPLOYES or PERSONS EMPLOYED means all persons receiving 

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 inch. 

(1.3) OPEN AIR s.hall be defined as well ventilated under· normal 

atmospheric pressure. 

(14) TIGHT SHEATHING means planks shall be abutting. 

(15) 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 tunnel between the screen and the lock by form

ing in effect a diving bell in which the air is retained, preventing 
'~· \ 

the water fro~ rising above a certain level. The lower edge of the 

screen should be placed at a horizontal plane below the entrance 

to the emergency lock. 

lnd 6,.Q; , Inspec,t.ions. (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 all 
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workmen at ail tiliie s, 

(2},, EvHry rea$,onable pree~'\J,tion shall be taken to ~nsure t~e 
""'":,, ,;- ,,/·: • -~ '\ i 

safety 9.r·\.1,ihe workmen ''"i.n all cra.se~':whether or ri'ot provided. for in\ 
' '·::, 

these orderJ,. 
;,;. 
(~) Frequent inspections of rock excavations, including tunnels, 

sh,afts and trenches shall be made by the constructor or his represen- .. · 

tative and loose rock which may fall shall be removed. 

After a blast is fired these requirements for inspection 

and removal of loose rock shall be complied with before proceeding 

with the work. 

l.!!.SL.f?.:.Q4 ..Q.§.;r..a of the Injured. (1) It shall be the duty of 

employers to keep at such place or places as shall be convenient and 

accessible to employee in shafts or tunnels a wire basket stretcher 

and a woolen blanket for use in carrying any person who may be injure~ 

(2) An approved supply of first aid material shall be kept and 

maintained at all times in a dust and moisture-proof box. 

(3) Information regarding emergency handling of the injured 

shall be posted whenever possible. 

]nd bJli. Gen!)ral Saf~ {l) Proje.c.<ting ~. All spikes and 

nails with points projecting shall be bent down or removed from lumber 

lying in or about working places. 

(2) Jafety Belts. Approved, tested and regularly inspected 

safety belts or harnesses anQ ample lengths of 3/4 inch diameter rope 

shall be provided for emergency use. 

Note: Lists of approved safety belts can be secured from the 

Industrial Commission. 

(3) Protective Hats. All workers in tunnels, shafts, trench~s, 

and caissons shall wear protective hats or caps of approved design 

and manufacture. 
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(4) ftsr~eotive Foqtyeu.f. It is recommended that approved hard 

toed boots or shoe$ be worn by all underground or surface workers exposed 

to toe inJury hazards. 

(5) Spl~tary Jiimplqym@nt. No man shall be alloved to work in any 

t:renah except one .which ;is prope:r;Ly aide sloped), shaft, tunnel, caisson, 

or appurtuian.ce oviu• 4-1/2 feet in depth vi thout another :man being present 

at the aurfe.ce. 

Notes Any Casual entraac~ into an exca•ation SQGh a• retrieving fallen 
objects snall :not be construed as work tu:uler this order. 

(6) Jlidi)in.li.,t. All .'basting procedure shall comply with the provisions 

of the Wisconsin Explosiv~s CQde, Chapter Ind $. 

( 7) Hoi§!fii!I!inl;l• All change l'unuuui, pi.u1a,eways, ladders and working 

areas shall be kept cl•an and unQbstruoted te profiQe reasonably S$CUre foot-
l . 

ini according to the need~ of the operation. Materials for distribution and 

use sh.all be piled and 1ta.cked as, au1.fe as circumstances will per:mito Supplies, 

materials •Ad tools $h•ll nat be stored in cba•ge houses. 

(8) Every reasonable precaution shall be taken to insure the safety 

of the wo~kman in all ca~e3 whether or nQt provided tor in thes~ orders. 
Notes Attention ia directed to the provi•ion of Wisconsin Statute 66.04? 

rel•tive ta protecting underground facilities in etr•ets, highways, etc.~ and 
informing the utility concerned. 
informiug the unility 

PART II ... TONCHE$ .A® EXCAVATIONS 

permitted to work sh~ll be adequately and secur~ly timbered or ~loped &$ 
I 

follows. 
(a) P~R.lA 1xw•Rii9n, Trehcbes cut in hard solid soil need not 

be braeed or sloped if less than 4~1/2 feet in depth. Tranche$ cut'in loose 

not be braced or sloped it leas than ) feet in. deptho 

Rock. !ic.eption. 
T!'enches need not be timbered if "&~ti ed 

rocJ,e· tin§.~.';.£ there have been no previous 
known e•xcav'atioff1~· 

excavated. The total 
·••·.f'~t~2i~~.~~ of the depth of the tre1fch beti.Ag 

th. of '!11~ trench must be in rock or any E \. 

over ~~~den must bi x~J.Pff~n ?r braced• 



No man ahall be allowed to work in any 

tr<!.Ulch except on@ .which :is propa:r;ly aide 9loped), isha:t:t, tunnel, caitu1on, 

or appurtenance ov11u, 4-1/2 f'ee t in depth without another man being pre sent 

at the su1•f'a.ce. 

Notet •nr Casual entrance into an excavation such a~ retrieving fallen 
objects shall not be co~1trued as work under this order. 

(6) :t!J.a;;iiBi.J. .All .basting procedure shall comply with the provisions 

ot the Wisaansin Explosives CQde~ Chapter Ind 5. 

{ 7) Ho:suutlnuufinM.1 All chanie houses, pi.ssagewa.y:a, ladders and working 

areas sh~ll be kept clean and u.ru;;bstructed to pro'il'ide reas<>nably secure foot

in.i a~co:rding to· the needs of the operation. Materials for distribution and 

materials and tools sh~ll not be stored in cbange houses. 

(8) Ev~ry reasonable pracautio~ shall be taken to insure the safety 

or the wo;,:'klluui in all ca~e:s whet.her or not provided £or in these orders. 
Note: Attention is directed to the provision of Wisconsin Statute 66.047 

rel~tive to protecting underground facilities in str~ets, highways, etc.p and 
informing the utility concerned. 
informing the unility 

IQg 6, 06 fimbe;r;Lng Rgrnij;Lr1uni1 ang PNtcuh1r11 (pr t:r,nchsHi an4 9ther 

Exp1ya.j;iqp.1. (l) Brace or Slope. All area$ in trenches in which men ars 

permitted to wor.k sh~ll be adequately and secUl"f)ly timbered or tJloped a5 
I 

followa. 
(a) P11r~ Exc1pj;i9n, Trehches cut in hal'd solid sail need not 

be braced or sloped if less than 4•1/2 feet in depth. Tranche$ cut' in loose 

not be braced or sloped if leaii.e 
Rock E~ception. Tr · 

enches need not be timbered i! e'*cf'f:~$ed--
rock a.n,fih.~,r there have been no previous ,;:, ,~,. 

known exoavatioi't;~, i 

within .·•t't..··e' -· · · 
u m'inimum ,l~:t-~,~1-~1 d · t 

s;>:~t"'i< }S a.nee of the depth Of the trertch bei~g 
excavated• The to ta.£',tt~;fHh of . i \ 

trench must be in rock or any . 
over burden must be slop~d or braced 

Exce~tion. • 
C¥) Sloping, Trenches need not 
c be timbered if the sides ar 

cut down to the ~ngle of repose. e 
The angle of repose shall not b~ 

considered greater than one to one-half ( 
measuring one foot of rise 
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to each 1/2 foot horizontal) for dry or moist soils and not more than 

one to one for wet or heavy soils. 

(5) .P,,_artj_al Slope .Hi-th Benches. When the sloping of trenches 

to the angle of repose does not extend to the bottom of the trench, 

level benches 2 feet wide shall be provided adjacent to and between 

the top edges of the vertical walls and the toes of the slopes. The 

spoj.l bank adjacent to a side sloped trench shall be kept at least 

2 feet from the top of the slope. 

( 6,) .Partial Slope .~l.H! Braces. Uprights in all partially sloped 

excavations shall extend not less than 2 feet above the vertical 

portion. The vertical part of the trench shall be timbered in ac-

cordance with the trench bracing requirements. Toeboards with a total 
he ~ght 

of 12 inches in ~· shall be placed behind all uprights to prevent_ 

material from falling into the vertical portion of the trench. 

(7) JJr:i.!.~rc~q,i.t,i!.!.&~ All tr1:incbes shall be cut with vertical 

walls unles~ oide sloped to required minimums. Undercutting or 

trenches sloped to less than required minimums shall not be permitted. 
. basement shall comply 

( $) .~.ta .. §.f'&tl ,E.xcavation..:.. All ~~~ag excavations· gr<e-&t.e~~,·' 
with the provisions of the Wisconsin Safety in Construction Code Chapter Ind ~ 
6 fe·et in -depth sha.1-1-be sidesleped or suppo.r:t.ed by tcimbe-ri.ng;, o:r ,,S'h:eet.-. 

si:ie,elz'$'"P'Tl:'i"!lg. 

(9) T~mbru-in,g '!'.ables. Tire.bars shall be installed according to 

tables of trench timbering requirements contained in this code. 

(10) Good JnstaJ,lation. In using Tables 1, 2, .3, and 4, the 

maximum distance from the top of the trench to the top cross -brace. and 

from bottom of the trench to the bottom cross brace shall be 2 feet. 

All sheathing shall extend from the ground surface to at least within 

6 inches of the bottom of the trench. If any cross braces are removed 

to install pipe or ct.her conduits, men shall not be allowed to return 

to work in these unprotected areas/ except to replace the cross braces. 
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(Pl) Qoo4 Tlm.P~~· All timbers used for supporting sides of 

trenches shall be of good quality, reasonably straight grain~d and 

free from"Weakening knots and other defects. 

(12) Driving pheathing. When sheathing is driven by power equip-

ment, drivers especially designed for the purpose shall be used. 

(i.3) Plans 1.Q.!. Approval. For tranches and other excavations 

exceeding 40 feet in depth or 12 feet in width, plans for timbering 

shall be submitted to the Industrial Commission for approval. 

(3!4) ,Egaj._yalency A1rnr.oval. Other methods of supporting the walls 

of an excavation may be approved if designed and' constructed to afford 

equivalent protection. 

(15) Barricade. A temporary guard railing or other effective 

guard or barricade shall be provided at or near the sides of excava-

tions and shall be kept in place at all times, except at such times 

when safe-guards will interfere with excavation or other work1except in 
I places not frequented by the public. 

(16) li:\g,ht ;Light~. All trenches exposed at night shall have 
or flashers> 

lighted red lanterns at torches, 1placed along the exposed side or sides. 

(l?) Ladders. A substantial ladder shall be provided for access 

to all trenches greater than 8 feet in depth. 

(1·8) Brace Removal. While removing trench bracing, workers shall 

~be required to work only in that.portion of the trench where 

bracing is still in place. 

New 

_, _______ ,_........_ __ ,.~ 

Fig. 1 Trench Timbering -
Solid Soil 

Fig. 2 Trench Timbering 
Loose Soil 
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(Pi) Good Timber. _......._. _ _, ......... .,, .... All timbers used for supporting sides of 

trenches shall be of good quality, reasonably straight grain~d and 

free f!omweakening knots and other defects. 
; 

(l:2) Drivigg, Sheathing. When sheathing is driven by power equip-

ment, drivers especially designed for the purpose shall be used. 

(i3) Plans f.2.!: Approval. For tranches and other excavations 

exceeding 40 feet in depth or 12 feet in width, plans for timbering 

shall be submitted to the Industrial Commission for approval. 
i 

(24) ~gaj,_yalency Apnroval. Other methods of supporting the walls 

of an excavation may be approved if designed and' constructed to afford 

equivalent protection. 

(15) Barricade. A temporary guard railing or other effective 

guard or barricade shall be provided at or near the sides of excava-

tions and shall be kept in place at all times, except at such times 

when safe-guards will interfere with excavation or other work1except in 
1· places not frequented by the public. 

(16) .l::f_:lght Light1:1,. All trenches exposAil ...... ave 
or flashe 

lighted red lanterns c:lt torche s,.place d >r sides. 

(19) Ladders. A substantial ladde 

to all trenches greater than 8 feet in 

(18) Brace Removal. While removin1 

·~ be required to work only in that. poJ 

bracing is still in place. 

New 

. : 

........ ________ ,_.............__.,._ 

Fig. 1 Trench Timbering -
Solid Soil 

Fig. 2 Trench Timbering 
Loose Soil 

access 

8 shall 

e 
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TABLE l TRENCH TIMBERING REQUIREMENTS 
l . ---------------------------------------------------------------------------------------------------

. For Trenches Not Exceeding 10 feet in Depth and Width N~t Exceeding 42 Inches 
---------------------------------------------------------------------------------------------------f I l t 

. ' Kind of Soil r tfprights ' Cross _Eraces t Str;j.ngers*i!, 
Where no parallel excava- 1Hard, solid soil' 2x6 inch planks 1 *2--2z6 inch planks or ' None 
tions exist or have ' ' spaced 6 ft. 1equivalent for depths 1 

existed within 10 ft. ' ' c--c 'under 7 f't.; 3 for 
t ' t denths 7 f:t. _t_o_ lQ __ .ft ~ ' 

.Previous excavations 'Hard, solid-soi1T 2X6 inch planks '*2--2x6 inch planks or 1 None 
5-10 ft. from trench ' t spaced 4 ft. 'equivalent for depths ' 

Previous excavations 
less than 5 ft. from 
trench 

Irrespective .of any. 
previous excavation 

t ' c--c 'under 7 ft.; 3 .for 1 

r ' fdepths 7 ft. to 10 ft. t 

'Hard, solid soi1 1 2x6 inch planks 1 *2-~2x6 inch planks or 1 None 
! 'spaced J ft. c--c 1equivalent for depths t 

' ' 'under 7 ft.; 3 for t 1. 

' t 'dept_hs ~7-~t._._ti> l_O __ !t_~-'- ______ _ 
'Soil that splits'2x6 inch planks '*'2--2x6 ineh planks or r lx6 inch boards 
'easily 'spaced 3 ft. c--c 1equivalent for depths ! ·placed back of 
1 r 'under 7 ft.; 3 for 1 uprights near 
' t 'de12tll.s • .J ft. to 10 ft. ' top of trench 

Irrespective of any p.re- 'Gravelly or 1 2x6 inch planks 1*2--2x6 inch planks or ' lx6 inch boards 
vious e~caV'a ti on 'filled in ground 1 spaced 2 ft. c--c 'e qui vale nt for depths r placed back of 

' 1 'under 7 ft.; 3 for 1 uprights near 
__ r *depths 7 ft. to 10 ft. r top of trench 

Irrespective of any 'Sand or very wet 12 inch tiggt 13x 6 inch timbers or 1 3x6 inch timbers 
previous excavation 'soil 'sheathing 'equivalent horizontally' or equivalent --2 

' ~ 'spaced not exceeding ' for depths under 
1 

' '6 feet ' 7 .ft.; 3 for 

Note: c~-c means center to center. 

r t ' depths 7 ft. to 
' 10 ft. 

* 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. 
** Where stringers are used they shall be properly supported by posts or cleats. 



J; TABLE 2 TRENCH TIMBERING REQUIREMENTS 
t For Trenches Over 10 Feet and Not Exceeding 15 Feet in Depth and Width Not Exceeding 42 Inches 
====================================================================================================== 

f r I I 

------------~K:.:::i..::n~d::-..:o~f;.....:S:::.o:..,=--i.,,;L_·. -···-!-. _UJ?~igh ts ' Cro ~Hi B:r aces 
1 

S trj nge rs** 
~here no parallel 'Hard, solid soil 12x6 inch planks ••3--2x6 inch planks or ' None 
excavations exist or' 'spaced 4 ft. c--cjequivalent for depths ' 
have existed within 1 1 under 13 ft.; 4 for 1 

..12 feet t ' 'depths 13 ft. to 15 .ft. r 
Previous excavations'Rard, solid soil 1 2x6 inch planks '*3--2x6 inch planks or 1 None 
10 to i; feet from 1 •spaced 3 ft. c--c'equivalent for depths 
trench ' ' 'under 13 feet; 4 for -------------------...! _1 del?..,th_s.J-,l_.ft. to 15 ft. 

1 
1 

Previous excavations'Hard, solid soil 1 2x6 inch planks t•3--2x6 inch planks or ' None 
less than 10 ft. r 'spaced 2 £t. c--c 1equivalent for depths 
from trench ' ' 

1 under 13 ft.; 4 for '' 
' 'denths _13_ .:tt_. __ to __ J._5 __ f_t_~~'------

Irrespective of any 'Tsoil-that sp-litsT2x6 irJcilplanks--fif.3:.--.:.2x6 fiic.h planks or ' lx6 inch boards 
previous excavationsr easily 'spaced 2 ft. c--c 1equivalent for depths ' placed back of 

' ' 'under 13 ft. ; 4 for 1 uprights near top 
• 1 '& . _ 1dep;t .. hs 13 ft. to 15 ft. 1 of. trench 
Irrespective of any 1 Sand, gravel '2 inch tight '3x6 inch timbers or ' 6±6 inch timbers or 
previous excavations tfilled in ground 1 sheathing 'equivalent, spaced ' equivalent - 3 for 

1 'or very wet ' 16 ft. c--c ' depths under 13 ft.; 
' soil 1 t ' 4 for depths 13 ft. 

' ' to,..,15._;f_t_.~~~------

For Trenches Over 15 feet in Depth and Width Not Exceeding 42 Inches 

Irrespective of any 'Hard, solid ~soil '2"x6n 2 1 c--c 15 1-17• ' 6x6 inch timbers or t 6x6 inch 
previous excavations• '2n:x6" 1' c--c 171-20' 1 equivalent horizontally' timbers 

' 
1 2"x6" tight over 20 1 1 spaced 4 ft. c-c ' 48 inches 

1
Soil that splits ') 1 1 c--c 

'easily, s~nd, ') 2" tight sheeting 1 1 
'gravel, .filled in') t t 

'ground, or very ') 
_ r wei~L---~) _ .. t 1 
Note: c--c means center to center. 
* In lieu 0£ these cross braces for each upright, 3x6 inch stringers may be used with supstantial 
cross braces spaced horizontally sufficient to give equivalent protection, but in no case exceeding 6 f'eet. 
** Where stringers are used they shall be properly supported by posts or cleats. 
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ii/ TABLE 3 TRENCH TIMBERING REQUIREMENT~ 

: "tor Trenches Over 42 Inches In Width Up To And Inclu.ding 12 Feet l'n Width 
~I' 

_j 

., ' .t {/ 

~epth of Trench t Uprights ' Cross Braces l Stringers 
. t I 

' ££6 inch- timbers spaced t 4x6 inch timbers 
Over 4t ft. to 1 (3:) 1 ho:i;.iz.gntally 7 .ft. face to face t spaced 4 ft. c ... --c 
lo ft. incl. 1 1 6x6 inch timbers spaced ' 6x6 inch timbers 

·~ 1 1 horizontally ll ft. face to .face 1 spaced 4 ft. c-~~ 
t I I 

' 
Over 10 ft. to 

,20 ft. incl. 
' 6x6 inch timbers spaced ' 6x6 inch timber5 
t .. horizontally 7 ft. face to face ' snaced 4 ft. c--c (3.) 
1 8x8 inch timbers spaced 1 8x8 inch timbe!e 

1 ' horizont:-ally J 1 :£_;!:;. face to face 1 spaced 4 t:t. c-~c. 
1 ' 6x8 inch timLe~a spaced 1 6x8 inch timbe~s 

Over 20 ft. to 1 (1) .! horizontallY......2. ft. face to face 1 spaced 3 ft. 6--c 
30 ft. incl. ' ' 8x8 inch timbers spaced t 8x8 inch timbers 

----------'-------' ..Jh.orilln..ta11y 11 ft. face to face 1 spaced 3 f't-:--.:C..._.-_ .. ..,;c--..----

Over 30 ft. to 
40 ft. incl. I 

t 

(~) 
1 8x8 inch timbers snaced 1 8x8 inch timbers 
1 horizontally ? ft.~face to face ' spac~d 3 ft, c--c 
1 12xl2 inch timbers spaced. '12xl2 inch timbers 
t horizontally 11 ft. face to face 1 spaced 3 ft. c--c 

' 

(1) Uprights shall consist of 2 inch planks and spaced to comply, with 

specifications for trenches less than 42 inches in width. 
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TABLE 4 TRENCH TIMBERING REQUIREMtNTS 

For Trenches 4t To 12 Feet In Depth~ Jt To 12 Feej In Width, And Cut In Hard Soil * 

-------:------~--------~'-"··-----------------!. 

Depth (Ft.) width ( Ft • ) I Uprights \ Cross Braces 

4i - 8 

8 - 12 

* 

2x6 inch planks 1 2 - 3x6 inch struts 
3! - 6 ' spaced 3 ft. c--c spaced 4 ft. c--c 

' 2x6 inch planks 1 2 - 4x6 inch struts 
1 

' spaced 4 ft. c--c l spaced Lk ft.. c--c 
I f ( 

1 2x6 inch planks 1 2 - 4x6 inch struts 
6 - 12 '. spaced 3 ft. c--c 1 spaced 4 ft. c--c 

' 1 2x6 inch plankB 1 2 - 6x6 inch struts 
1 1 spa cs d 1.,, .ft. ~- - c t s 12 a c~.liie:.:.d~4=--f;;..:::t~.~c:..---...;c;:,_ ___________ _ 
t t t 

' 1 2x6 inch planks 1 3 - 4x6 inch struts 
spaced 3 f~. c--c t spaced 4 ft:... c-"".'c 
2x6 inch planks ' 3 - 4x6 inch struts 

3! - 6 

---------..:.:S.J;'P;~f).~c~e~d;!...,.;4::i:._.f.L_£=- c 1 spaced 4 ft . c-- c 
1 2x6 inch planks 1 3 - 6x6 inch ~truts 
1__jil)_Q._C.ad 3 ft. c--Q_ ' space_d 4 ft_. c.~_.,._e __ _ 6 - 12 
' 2x6 inch planks ' 3 - 6x6 inch struts 
1 spaced 4 ft. c--c ' spaced 4 ft. c--c 

In case unstable ground is encountered~ bracing shall immediately 

revert back to that outlined in Table 3. 



PART III - SHAITS AND TUNNELS 

Ind 6.07 ElAmmabJ.e Material and Fire Protect3.9n. (1) Every 

reasonable precaution shall be taken ~gainst fire in and about tunnels 

and adequate fire protection shall be provided as hereafter required. 

(2) Gasoline, naphtha, distillate, fuel oils and other 

dangerous flammable materials shall be stored in a building kept 

solely for such storage and the location of which is at least 100 feet 

away from any shaft, tunnel or approaches, or any building directly 

connected with the tunnel opening and at least 300 feet distant from 

any explosive magazine. 

(3) If oil or gasoline storage places are so located that 

leakage would permit oil or gasoline to flow in the direction of t~e 

shaft means to prevent such flows shall be provided. 

(4) Not more than a one day supply of lubricating oil or gr~ase 

shall be kept in underground workings. 

(5) The storage of gasoline, naphtha and other distillates in 

underground workings is prohibited. 

(6) Waste or decayed timbers shall not be stored in the 

tunnel, but shall be promptly removed therefrom. Empty boxes, 

wooden chips, paper and combustible rubbish of all kinds shall not 

be allowed to accumulate underground. 

(7) In all shafts and tunnels, no naked lights or smoking 

shall be permitted. 

(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 screen and no open 

light shall be permitted within a 10 foot radius of the gasoline 
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tank, while filling operations are in vrogress. 

(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 2-1/2 g~llon 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 enclosure shall 

be of incombustible material~ 

(14) All incandescent lamps shall be so placed that they cannot 

come h1 contact with any combustible material. 

f ... ) ' .... 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 than 25 feet. All incandescent lamps shall be enclosed in a 

protective 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 
of 

if used shall be equipped with a keyless socket <M'· non-combustible, 

non-absorbent in.sula ting ma tei"ial, f"~ large handle of non-absorbent 

insulating material and a basket guard. 

(4) When wires used for light and power in tunnels and shafts 
or equiyalent1 

are uncased, heavy type S rubber covered cable{shall be used. Cables 

shall be suppo~ted 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 protecti9n wherever exposed to injury. 
Definitions. 

Ind 6.09 Electrical Equipment. (l) DB#~Jl0i~:f·'!Pr101'JS. 

(a) VOLTAGE of a 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 dif£erehce ~f potential between such part and 

the earth. 

(c) UNDERGROUND STATION. The ter1n "underground station" as 

used herein shall mean any place where electrical machinery is 

permanently installed in a tunnel. 

(d) CARRYING CAPACITY. The term "~arrying capacity" shall 

mean the current carrying capacity of.a given wire as limited by the 

Wisconsin State Electrical Code. 

{e) GUARDED. The term 11 guarded 11 shall mean effectually covered, 

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) Sco·pe. Except where the provisions of section Ind· 6.09·'.· .. ·1 

apply the provisions bf the Wisconsip State Electrical Code shall· 
apply. 

(3) Care of .!g~lpment and Practices. No person shall be allowErl 

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 carrying metal parts of 

electrical equipment, including frames and bed plates of generators, 
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transformers, 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 best means of permanent 
and effective grounding. 

(5) .§.upport oLQA't>,ll.s and Wires. All underground cables and 

wires, unless provided with grounded metallic covering, shall be 

supported by insulators. The conductors connecting lamps to the 

power supply shall in all cases be insulated. 

(6) Qverhead Lin§.8_.Above.£!.Q..i!..,aj.. Overhead transrnission 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 shall be installed in 

connection 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 entrance 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 Circuits. Every branch circuit shall be provided 
and suitable fuses 

with a switch a:&~~l:l'fte"'s of ample carrying capaci ·ty on each phase 

within 50 feet of the point where it leaves the main circuit. 

(8) Power _Wj.}'es agd Cables. 
moret:hau 

whose 
(a) In all shafts, 'bfte angle oi' 

inclination wll,d..6'h is above1 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.. tha t-. ..can-. 
insulation 

.. n.o·t cause abrasi1on of th<e covering or :l ~.:<··S'<?'1;3;~·t'tie'.l':'s, SiO> spa.ere.a. !t'hl.a t Jr.J..O 

part of the cable shall be under a tension greater than one-forth of 

its ultimate strength. The cable shall be held in position at points 

between the insulators by_grips o~ 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 insta.lla·l;ions of insulated wires in metal conduit to tre.ns
mi t power underground. 

(b) Where the cables or feed wires in tunnels cannot be kept at 

le as t 12 inches from any ... part"' 0£.,tae .. ,i.u~ car or locomotive, they 

shall be prote ct,ed by guards. Any trolley wires shall be g·uarde d if less 
than 6 feet above tracK. 

(9) Cabl~.§ Entering FittJugs~ (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 o~ ~-&he._.i.n.suJ..a...t- ~ 

iaig.;;..·materi·al :·leak·ou'b,· i·f· ·O'f···:a:n··•'.01li0:bi1,.#9'!'-¥"4•s·co•u-&·~M~&~~ 

(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.-

. (10) · l.Qi,.nts i.n_ Conduc .. tors. All joints in conductors shall be 

mechanically and electrically efficient. Permanent joints shall be 
\ 

soldered. All joints in insulated wire shall, after the joint is 

complete; be reinsulated to the same extent as the remainder of the 

wire. 

(11) Joi_nts in Cables 1 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. 
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(12) .f_qsea, Qircuit Breakers and Switches. (a) Fuses and 

automatic circuit breakers shall be constructed so as to interrupt 

the current ~hen 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 per cent. 

(d) All points at which a circuit has to be made or broken 

shall be provided with suitable switches, which shall be so instal-

led that 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 
by other suitable methods to other than qualified persons. 

inaccessible to ·othe·l' "tha·ll···q·Ucali.£j..ed. pe:r;iso.ns .. ,by .. other suitab;J.e.methods.,. 

Exception: Switches or switch boards and panel boards that are 
properly guarded or locked or located in underground stations or 
other similar places not accessible to other than qualified 
persons are exempt from provisions of section Ind 6.09(12)(g). 

(13) Motors. Every motor together with its starting device shall 

be protected by fuses or a circuit breaking device on at least one 

line of direct current systems and on two phases of three-phase 
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alternatin~ current system and by switches arranged to cut off en-

tirely the power from the motor. The ab~ve devices shall be installed 

in a convenient position near the motor and in sight of it. 

Ind g. 10 Sani tat},o.q,. (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. 
Potable 

(2) l?~~~le drinking .. water shall be provided for all employee. 

Drinking water shall be protected from contamination. Common drink

ing.--cups. are· prohibited. 

(3) 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 ~11 times. Dressing rooms or change houses shall be 

cleaned daily. Lockers or hangers shall be provided for clothing. 

Tools, equipment or other sttpplie s shall not be kept in change houses. 
Ik1r1 .. :J:L~~".f&'l!!'~~q"~tt"i'"f~•1,,ka·~~""""-&*!1~ b~'a'~S~i::ng 

.IP~l-~l Ventilatipn. 
(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 

followipg concentration. 

Carbon Monoxide to be less than 
Carbon Dioxide to be less than 
Methane to be less than 
Hydrogen Sulphide to be less than 

re~;~~:!L to be more than 

.01% 

.50% 

.25% 

.001% 
19.00% 

). 
(j) If tests ~how an excess of these concentrations for any of 
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the gases, mechanical ventilation shall be provided and operated 

which will give a minimum of l,OOO cubic feet of free air per minute 

in each tunnel and sufficj.ent air in addition to dilute said gases 

with free, air to comply w~ th the limitations of the above table. 
Internal combustion 

(4) Gasoline! engines shall be so located that the exhaust gases 
Internal Combustion 

will not enter the shaft or the air intake of compressors. G&sr~e / 

engines shall not be operated in any tunnel or shaft. 

(5) Harmful du~t concentrations shall be controlled to maintain 

safe air in the breathing zone. 

(6) The maximum silica dust conce~~--~~-- ~ :>.l breath-

ing zone shall not exceed 15 million pa 

longest dimensions per cubic foot of a5 

the dust is 35 per cent. Variations i1 

proportional inve.rse changes in this s· 

Ind p_,_12 Timber).ng Requirements .fs. 

].eguir~. Shafts exceeding 6 feet in c 

to work shall be timbered. Shaft secti 

may be used in accordance with the shaf 

follows. 

- '-~· ···---·-··----l 

Fig. 3 Circular Shaft 

~ons in 

tte nt of 

will make 

Timber 

permitted 
if 

rl and :V6 

nts as 

Fig. 4 Rectangular Shaft 
Timbering 
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the gases, mechanical ventilation shall be provided and operated 

which will give a minimum 0£ l,OOO cubic feet of free air per minute 

in each tunnel and sufficient air in addition to dilute said gases 

with free, air to comply w~ th the limitations of the above table. 
;Internal combustion 

(4) Gasoline: engines shall be so located that the exhaust gases 
Internal combustion 

will not enter the shaft or the air intake of compressors. Ge'S'O""~e 

engines shall not be operated in any tunnel or shaft. 

(5) Harmful duRt concentrati,ons shall be controlled to maintain 

safe air in the breathing zone. 

(6) The maximum silica dust concentration in the normal breath-

ing zone shall not exceed 15 million particles under 10 microns in 

longest dimensions per cubic foot of air when the quartz content of 

the dust is 35 per cent. Variations in free silica content will make 

proportional inve.rse changes in this standard. 

lnd fi~_12 TimberJ_ng Rsi g uireme ntJi. for Shaf~~· (1) Shaft Timber 

.R,eguir~. Shafts exceeding 6 feet in depth in which men are permitted 
,!ii 

to work shall be timbered. Shaft sections shown in Figures 'l and .l:''C> 

may be used in accordance with the shaft timbering requirements as 

follows. 

- f ----------·-----··----1 

Fig. 3 Circular Shaft Fig. 4 Rectangular Shaft 
Timbering 
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Note #1: 

Note #2: 

TABI,E 5 BRACING OF-CIRCULAR SHAFTS 

Diameter Depth 
Steel Rings Required 

4 feet O.C. 
r ' 
t I 

8 1 Maximum I 16' Maximum 'L 2t 11 x 2.l..11 
2 x 1/4 11 

' i 

10 t li:iaximum r 16 1 Maximum 'L 2~11 x 2tn x 5/16 11 

-
12' Haximum t 16 1 Maximum 'L 3 II x 3" x 1/4 11 

8 t haximum ' Over 16 1 'L 2t" x 2!-" x 1/411 

J.O' · lfaximum ' Over 16 1 'L 3" x .3 " x 1/411 

f T ·-
f 

121 Maximum ' Over 16 1 'L 3 n x 3 t1 x 5/16 11 

~ 

For depths over 16 feet, decrease ring spacing when unusually 

wet or unstable soil is encountered. The top ring shall be 

placed not more than 2 feet below ground surface. 

Other member sections may be used if it would provide equivalent 

section modulus. 



I 
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TABLE 6. BRACING OF RECTANGULAR SHAFTS 

-.ongest Dimension of 
.cimber Between Knee Depth 

' 'l'imbe r or 
1 Steel Beam 
1 Req 1d 4' O.C. 
1 

' Timber or Timber 
1 Steel Beam ' Knee Braces 

~races or Cross Br&ces **' ' Re q f d 3 1 0 • C • 

' 
'4"x6" Hardwood or'4"x6" Hardwood or' 

3' Maximum r 10 1 Eaximum '6"x6 11 Softwood '6"x6" Softwood t 6"x6" Hardwood 
f I f 

I 16 1 :Maximum •6 11 x6 11 Hardwood or 16ttx6" Hardwood or' 
Lj. I Maximum t 1 8"x8tt Softwood 1 8"x8" Softwood 1 6"x6" Hardwood 

1 14 1 Maxircum 110 11 xl0 11 Hardwood 1 10"xl0 11 Hardwood ' 
' or 1 or 

6 1 Maximum 1 110"xlO" Softwood 110"x10" Softwood ' 6Ux6 11 Hardwood 
1l'Oi1x10 11 Bardwood 110"xlO" Hardwood 1 

or ' or 
1 12"x12n Softwood 112 11 xl2 11 Softwood ' 

or 1 or 
fli Maximum ' O~ 14' tg tlF 20* '6 WF 20* 1 6ttx6 11 Hardwood 

112"xl2" Hardwood 112"xl2" Hardwood 
' or ' or 

..¢' Naximg,m 1 Anz .• '.§.. WF 31* 1 8 WF 21..*: 1 6"x6 11 Hardwood 
t 1 r 1 (8"x8" Hardwood 

10 1 Maximum 1 Any __ ~- 112 WF 36* 112_YF--27*_ _ 1 (61 12.5_or 6C13 
i t I I 

* WF beams shall be pladed with web horizontal. 

** Assuming knee braces shall lap 1/4 of the span on each leg of the corner, 
the ma.ximu.Jl outside dimensions of sheathing will be approximately 6', 10', 14 t, 18 t 
and 23'. 

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

Note #2: For intermediate sizes of sets, members providing proportiona-te area and 
section modulus may be used. 
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(2) Sheathing (tight). Under normal conditions, 2"x6" hardwood 

shall be used. When unusually wet or unstable soil is encountered, 

steel sheathing shall be used. 

(3) Sh~f~ Cutting. Shaft excavation shall be cut to substan-

tially the shaft size. Overcutting and backfilling behind the sheath

ing shall not be permitted. 

(4) Unusual_Conditions and Alt§..±nate Designs. The requirements 

set forth in section Ind 6~13 are minimum. Bracing of greater 

strength shall be used when unusual soil conditions prevail. If 

shafts are constructed of greater dimensions than those set forth in 

t.lr:i:,s sect ion Ind f>,,.,;t-:3, a design for bracing shall be pre se nte d for 

approval to the Industrial Commission. Alternate designs for those 

set forth in this se ctio.n also shall be presented to the Industrial 

Commission for approval. 

(5) timber Sizes. 
this Obde 

Timber sizes required in se~t-ie-n -Ind 6,12 

are stated as nominal sizes. 

(6) Staging_~nd Scaffolds. Staging or scaffolds shall be pro
vided in shafts for workers when installing equipment or driving 
sheathing. All scaffolds shall be constructed or installed so as to 
support any maximum material load which may be placed on them as well 
as weight of the men. 

(7) Clam S.Q,ell Buckets. 
i 

No man shall be permitted to work in 
l 

a shaft when excavation is being done with a clam shell bucket unl~ss 
··' 

the least dimension of the shaft is· twice the length of the buoket1 

when fully opened. 

Ind 6.13 Shaft Protection. (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 an additional protection of torches or red lights. When a 

depth of 16 feet has been reached, a standard railing and toeboard, 

equipped with necessary gates shall be provided. The gates shall be 

kept closed when not used for access to the shaft. 
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(2) Where cages a~e 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 more than 4 inches apart and not less than 5 feet high. The 

gates at such landings shall be not more than 12 inches from the open-

ings. The gates shall be kept closed at all times except when persons 

or material are entering or leaving the cage. 

(3) 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) 
shall 

Guardrail installations, if of wood construction, will 

comply with section .. ;[r:i:&·· (9 .• 14 (,), :i;~ ·made .. a,o.Gerding:· ·to 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 36 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, and intermediate rail of not less than 

nominal lx6 inch material is to be placed midway between the top 

guardrail and the working level. 

(d) Equivalent strength and stiffness is to be provided if 

material other than wood is used. 

(7) Collars of all shafts shall be provided with efficient 

dams to prevent influx of w~ter during heavy rains. Dams shall be 

formed by extending shaft lining not less than 10 inches above 

surface ground level and banking with clay or other plastic material. 
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l,n.9. ,P.J.4 Lac;lders, Stai.t..w~[.,,..Jlg.!L,Qaees in Shafts EJ..n~ Caissons. 
(l) All. shafts lefldiug to tunnels, and all sha.fts in cu1iss~ons wfiire. men 
ar~ vork~ng, except such as are intended only tor maahel,s, shall be provided 
with l•dder~, st~irvays, or cages as required in thi~ code and a~e to be 
kept·elean and in good condition at all timee. In sijafts intended for 
manholes, ladders shall be provided as required in subsection (2). 

(2 Wbere ·t-fte d€1pth of a shaft is greater than 10 feet and less than .30 .feet 
ill depth, a' ladder shall be provided with Ul enclcu'led metal backrest •. Tm 
backrest •h~ll 'have n~t l•ss than 24 inch•s nor ~ore than 36 in~hes clear 
4istanae to the ladder. Bori~ontal platforas •hall be pr1vidad vith offsets 
t~ the nEi:xt 1$$etio11 of the ledder at maximum int.~l"Y~l§ of 20 .feet. 
A . sha!t le sa than 10 £~at in,: depth shall be provided with a:n inclined 
p~rtahl~ ladder. 

(3) The distance between the centers of rungs of ~ ladder 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 obstruction in the shaft or opening in 

which the ladder is used. Under no circumstances shall a ladder in-

clining backward from the vertical be installed. Should it be neces-

sary 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. 

(4) Where the depth of a shaft is in excess of 2::7 feet but less 

than 45 feet, an in~lined or spiral stairway shall be provided for the 

full depth of the shaft. This stairway shall be equippped with 

standard handrails and shall have horizontal platforms each with an 

area not less than 3 feet by 3 feet at intervals no greater than every 

10 feet of depth of shaft. 

(5) Where the depth of a shaft is in excess of 45 feet, a cage 

for access shall be provided. This cage shall conform to the require-

ments of section Ind 6.20. 

(6) In no case will side sloping or stepping down be allowed 

to be used to reduce the depth of a shaft. 
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(7) Fixed ladders of ~tandard construction shall be provided for· 

accttu1&11 to cable 1h,.e.a'ves ·on he.ad fr~une s located oyer tunnel '.•hafts. ·. A 
runway or plati'Qrm equipped with guardrails and teeboard.s shall ·also be 
p:ro.yided next ~o cal).le s.heli!:V'es, . . .·. . . ' ' , . . 
. ' ~nd q.;i.:r . B@ii~- fl£. ':WorJ!.:ui:.(. H,istl on 'Which WQ1"1"men are permitted 

to rj.de .•l'.\all be o;f app:rrn·•d .,design. ,Approval shall be obtained i:n advance 
of' installation trcm the Wi1ilu:u1•in In1.hi1Sirial Commission. 

Ind 6';i5 Hoisting Engil}!~· Only experienced operators familiar 

with details of h·oisting equipment shall be employed to operate and be 

responsible £or such equipment. Learners shall be prohibited from 

operating of hoisting equipment when any person is on the cage. 

' ; 

1.rul.f>.16 Hoi~t!f}lLJiBles~nd Eguipment. (1) All power driven 
reasonably; 

equipment shall be maintained and adjusted in a' safe mechanical 

condition. This includes booms, drums, clutches, brakes, sheaves and 

gears. 

(2) When hoisting signals are usad the signal code shall be 

posted in the engine room in sight of the hoisting engineer. 

(3) The hoist shall be provided with brakes and distance marks 

on hoisting ropes or cables. 

(4) No unauthorized persons shall b~ permitted in the hoist room. 

(5) There shall be no conversation in the engine room while the 

engine is in motion or while signals are being given or. received. 

(6) Men shall not be hoisted or lowered into any tunnel or 

shaft at a speed greater than the rate posted in the engine room. 

(7) After any stoppage of hoisting for repairs, the bucket, 
un and 

skip, cage .or other conveyance, shall be run7down the working pa~t of 

the shaft at least once. The bucket, skip, cage or other conveyance 

~hall not be u~ed for hoisting or lowering meu ~u~ing this test nor 

until the hoisting machinery and shaft shall have been found to be 

safe. 

(8) There shall be no hoisting in any compartment or a shaft 

while under repair except as mar be necessary for the repair work. 
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shift 

(9) The hoisting engineer shall not change/while the bucket, 

skip, cage or other conveyance is in motion. 

(10) The s,·up~rintendent of the tunnel shall establish for each 

shaft rates of speed for. the cages, skips, bucket or other convey

ances. Established speed shall not be exceeded in the hoisting or 

lowering of men. The superintendent shall post a notice of such 

established speed in a conspicuous place near each hoisting engine; 

such rates of speed shall:.not exceed tJ1e maximum approved by the 

Industrial Commission. 

(11) The superintendent of the tunnel shall determine the maximum 

number of men that in his judgment may safely ride on each cage, skip, 

bucket, or other conveyance used in the tunnel under his supervision, 

and shall post in a conspicuous place near each shaft a notice stating 

the maximum number of persons so permitted to ride and forbidding the 

carrying of any greater number. The number of persons permitted to 

ride, as determined by the superintendent, shall not exceed the 

maximum approved by the Industrial Commission. 

(12) No person shall ride upon any cage, skip or bucket that is 

loaded with tools, timber, powder or other material , except for the 

purpose of handling such material while in transit and then only after 

a special signal has been given. When tools, timber or other material 

are being lowered or hoisted in a shaft, means shall be taken to 

prevent their shifting while.the car, skip, riage or bucket is in 

motion. 

Ind 6r:l? . Communications. (1) 
\ 

Every shaft shall be provided ~~th 
I' 

an efficient means of interchanging disti~ct and definite communica~~ · 

tions between the top of the shaft and the lowest level and the 

intermediate levels from which hoisting is being done. 

(2) When signals are used a code shall be printed and copies 
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thereof shall be kept posted in a conspicuous place near entrances to 

work places and in such other places as may be necessary to bring 

them to the attention of all persons affected thereby. 

Ind 6.18 ·Hoisting Ropes. Hooks and Sheayes, (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 shal]_ _be used for hoisting or lowering men. 

t'~~ "This subsection does :not apply to she aves on standard EH1U$,P"' 
~pprov~d ~or ho is ting and lower in' men. 
(4) Cables are considered unsafe--ancfshall. be removed when 

through broken wires, wear, rust, undue strain, or other deteriora-

tion the strength has decreased 25 per cent. 

(5) All ropes er cables used for hoisting or lowering men shall 

be thoroughly inspected once each week by some competent person 

designated for the purpose by the superintendent. If upon an insp~c

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. 
I 

(6) Every rope or cable used for hoisting or lowering men sh,all 

be securely fastened at both ends and when in use shall never be ~ully 

unwound; at least 2 full turns shall remain always on the drum or 'reel~ 

The end of the rope attached to the conveyance in the shaft shall ~e 
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. 

(7) No open hook shall be used with a bucket, cage, or skip 

in hoisting, but some approved form of safety hook or shackle hook 

shall be used. 
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(8) Every sheave an,0. ever·y idle;r• under which is led any hoist-

ing cable shall be provided with s ~uard that will ~eep the cable on 

the sheave or idler if the cable becomes slack. 

lp,d &"r"l;9 Qag.B§ .for Jfoist.i,ng. (1) In all sha.f'ts or Gxc~vationa 

over 45 feet in depth cages sh~ll be provided for hoisting and lower-

ing men. The cage requirement, however, does not apply to the follow-

ing: 

(a) Shafts in the process of sinking. 

(b) Shafts being dismantled after work in tunnel is substantial-

ly completed. 

(c) In caissons or vertical locks. 

(2) In all shafts under 45 feet in depth cages are not required, 

but approved ladders and stairways shall be provided. 
caisson 

(3) In any ~ 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 

p~ates not less than 3/16 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 

object. 

(5) Cages shall be entirely enclosed on two sides with solid 

partitions 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 chains 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. 

Cars shall be blocked while on cage. 
I 

(8) 

{9) All parts of hoisting apparatus, cables, brake~, guides 

and fastenings shall be of the most substantial design and shall be 

arranged for convenient insp~ctiori. The efficiency of all safety 

devices 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. 
or tttn:nel 

l.ruL.£~ .... .l1.!I.!.P.Wll,€_ 3e g ui r..~.rn.e nt.ia.....t.P.r. .• _t™LE!. ( 1) Every shaft/ 
excavation 
e.xcav·a41S"Ei 1 not located in solid rock in which men a.re pe rmi tte d 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 

weakening knots and other defects. 

(3) All timbers shall, when placed for the support of the roof 

and sides of the tunnel or in the shaft, be properly fitted and 
; 

wedged in place. Timber sets in tunnels and sheathing planks in l 

shafts shall be abutting. All void spaces in back of timbers sha11 

be filled with blocking or other suitable material. 

(4) Face boards shall be placed in all tunnel headings at end 

of mining shifts. 

Exception: Face boards need not be placed in stable 
ground if mining operations are continued without inter
ruption by the succeeding shift. 

(5) Knee braces, cleats and spreaders shall be nailed in 

place with not less than two nails for any one piece. No nail 
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smaller than the following shall be used for the various thicknesses 

of materials as follows: 

1 inch (nominal) 8d common (2t inches x No. iot) 
'"' inch (nominal) 16d 11 ( 1.l. inches x No. 8 ) f(, .. 2 
3 inch (nominal) .30d " (4¥ inches x No. 5 '.) 
4 inch (nominal) 50d 11 (52 inches x No. 3.) 

(6) No tunnel excavation shall be carried more than 24 inches 

in advance of the timbering. 

(7) In solid s1 •ions shown in figures l to 6 

Width 
Maximum 
in Feet 

w 

j 

_/+ 

5· 

5 --· 

Fig•. 5 Box Type o:f' T1mbering 

Height Dimensions of Timberin 
Maximum ' Caps, Sills ' Legs 1 Spreaders (One 1 Cleats 

t in Feet ' Thickness r Thickness 'in every set) 1 Inches 
H in Inches in Inches ' Inches 1 

' 
.A. 2 2 1 x 4 ' 2 x 4 

' ,_4 2 2 l_~ 4 ' 2 x 4 . 
r 5 2 3 1 x 4 ' 2 x 4 

' 
6 .2 ' 3 1 x 4 t 2 x 4 

Note: The use of either spreaders or cleats in Figure 5 

is ~equired. Cleats shall consist of 2 x 4 inch lumber 

not exceeding 3 feet in length. 
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smaller than the following shall be used for the various thicknesses 

of materials as follows: 

l inch (nominal) 8d common (2t inches x No. iot) 
2 inch (nominal) 16d It (3~· inches x No. 8 ) 
3 inch (nominal) .30d II (4¥ iuche s x No. 5") 
4 inch (nominal) 50d II (52 inches x No. 3.) 

(6) No tunnel excavation shall be carried more than 24 inches 

in advance of the timbering. 

(7) In solid stable soil tunnel sections shown in figures l to 6 

may be used if timbered within the following limitations. 

Width ' Height • Dimensions of Timberin 
Maximum Maximum I Caps, Sills t Legs 1 Spreaders (One' Cleats 
in Feet in Feet ' Thickness ' Thickness 'in every set)' Inches 

w H in Inches in Inches I Inches 1 

t 

; ' 4 2 2 1 x 4 t 2 x 4 

4 4 J 2 1 x I+ I 2 x. 4 -· I ' -
5· r 5 2 3 l x 4 f 2 x 4 

5 6 ~ 3 --- 1 x 4 2 x 4 

Note: The use of either spreaders or cleats in Figure 5 

is ~equired. Cleats shall consist of 2 x 4 inch lumber 

uot exceeding 3 feet in length. 



Width 
Maximum 
in Feet 

w 

e 
10 

1 Height 
1 Maximum 
1 in Feet 

H 

8 
10 

- .301"" 

., 

Fig. 6 Box Type of Timbering 

Dimensions of Timbering 
'Caps, Legs, Sills, 'Spreaders (One 
'Knee Braces, Thick- 'to every set) 
1 ness in Inches ' Inches 
t I 

.3 
4 

2 x 6 
2 x 6 

Clea ts 
Inches 

2. ·x 6 
2 x 6 

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. 

Width Height 
Maximum 1 Maximum 
in Feet 1 in Feet 
W 1 W H 1, 

.3 5 
5 7 
8 I 10 

4,., 
7 

10 

Fig. 7 Modified Box Type of Timbering 

I t 

' Dim.§.!l.Sions of Timbe~ing 1 

1 Caps, Legs, Sills 1 Spreaders (One 1 

'Thickness in 1 to every set) r 
1 Inches Inches 1 

t 

l 

' 

2 
3 
4 

1 x 4 
2 x 6 
2 x 6 

Cleats 
Inches 

2 x 4 
2 x 6 
2 x 9 



_ . ...--· '\ 

~ ·-··· ·-~·· ,......, _ _.__,-::;:-...··""'"""---""=·--=· ==!C=--"'"'"'" 

Fig. 8 Hexagonal Type of Timbering 

1· 1 

Width 1 Height D~~.nsions of Timbe:r.ing .· , 
Maximum ' Maximum C~own.Planks+ Set 1 Spr~aders 
in Feet ' in Feet 1 Pieces, Sills (One to every set) 

w H ' Thickness in Inches ' Inches 

10 10 2 x 6 

Fig. 9 Modified Hexagonal Type of Timbering 

Width 1 Height 
Naximum ' Maximum 
in Feet 1 in Feet 

W H 

10 10 

., 
t Dimension s._...;;o::;.::f=--T=-1.=.· m=b~e.;;.r..::i:.:;;n:.i::g:i-_ ....... ___ ~1 -~ 
' Crown Planks, Set 1 Spreaders '\ 

Pieces, Sills ' (One to every set) 
Thickness in Inches ' Inches 

3 * 2 x 6 

.,~9.:: if Use 4 inch -plank if length of any piece exceeds 6 feet. 
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Fig. 10 Arched 6-Pieoe Timber Set 

Width ' Height 
Maximum 1 Maximum ' D,ime gs io !:!s .... o f U~£.i!l_g_ 
in Feet I in Feet t Crown Planks, Legs, I Spreaders 

w ' H Haunch Pieces, Sills '(One to every set) 
I Thigkt1e §S in In.ohe s I Ia,che s 

5 ' 6 3 ~f 2 
, 

x 0 

10 10 .3'* 2 x 6 

N-..:* Use 4 inch plank if any piece exceeds 6 feet 

(8) In excavating heavy soil which cannot be held in place with 

t i m· ber sections shown in Figures 5 to 10, inclusive, "b~ .. timber 

sections shown in Figures 11 and 12 shall be used wit:h the following 

limitations. 

Fig. 11 Poling Boai~d Hethod of Timbering 
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w i a th . 1-ii0Tgi1 t ' 
Maximum ' Maximum ' 
in Feet ' in Feet 

Sheathing 
Thickness 
in Inches 

'- Fr amin,s ... T:inwe .r::...s=--------
r Dimensions 1Maximum Spacing 

W ' H 
1 

in Inches ' in Feet 

~ 
7 
81 2 

10 

Width 
Maximum 
in Feet 

w 

4 
5 
8 

10 

5 2 6 x 6 4 
7 4 
BL 4 2 .3t 10 

· .. Fig~ 12 Poling Board Method of Timbering 

' Height ' 
1Maxiraum 1Sheathing 1 Set Pieces 1 Spreaders 1Cleats' 
'in Feet 1 thickness 1thickness 1 Inches 'Inches' 
r H 'in Inches 1 in Inches ' ' 

' 1 
1 

3 1 I 2 lx4 ' ?x4 
6 l . I .'.3 lx4 r 2:X:4 
8 1 4 lx4 ' 2x6 

10 1 6 lx4 2x6 

- _-n ... __ 

Knee 
Braces 
Inches 

3 
4 

(9) For tunnels of greater dimensions than indicated in 

Figu~es 5 to 12 or f~r the modification or combination of sections 

of timbering for the same, or for the u~e of metal liners in lieu of 

timbering, plans and specifications shall be submitted to the 

Industrial Commission fb r approval. 
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(10) Tunnel excavations in which men are permitted to work shall 

not be less than 3 feet wide nor less than 4 feet in height. These 

measurements apply to dilstance between timbers. 

(11) Any metal shield used for tunnel work shall be of a design 

subject to the approval of the Industrial Commission. 

1.B.d 6.o<fll._li@..£11.an,ica.;t._H{J.,P,l~· (1) When mechanical haulage is 

used, care shall be taken that tm speed is 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 be used in · 

any tunnel. 

(2) Standing cars shall be blocked • 

.Lui 6T~~_..2y.n.m,s. All sumps shall be securely covered or fenped 

except when being cleaned or repaired. 

PART IV - ADDITIONAL RULES FOR WORK WHEN DONE UNDER 
COMPRESSED AIR 

1,!Ld /1;.i..2;2_ Ha.11.rs of La.bar. (1) No employe shall be permitted to 
work longe:r in compresse·d air than the hours established in Table 17 •. 

(2) The limits of hours as established in Table 7 shall appty 
/ 

I 
according to the maximum pressure attained at any time during a .shift. 

(3) Persons who have not previously worked in co:pressed air 

shall not work 6ote than one shift in the first 24 hours. No person 

shall be subjected to pressure in excess of 50 pounds per square inch 

except; in emergency. 
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SHIFTS AND INTERVALS OF WORK FOR EACH TWENTY
FOUR HOUR PERIOD 

Minimuii'M:aximui ;- - Maximum 
Number 'Number 'Maximum 'First Shift in 

of 1 of 1 iotal- ' Compressed 
J?ounds .. 'l:@n,g§,~~...!'. Air-Hours ~ 

., -:--:--__::::-_· ,-,Maximum 

. 

inimum R~st.i Se.cond Shift 
nterv~l in lin Compressed 
pen Air-Hours\ Ai H • , ·· _ .,_. - Q u:r s 

Normal t 15 ' 8*1 ----------
15 21 8 4 
21 26 6 3 
26 33 4 2 
33 38 3 1t 
38 43 2 l 
43 48 l~ 3/4 
4$ I 50 1 1/2 

' 

-------- I ---------

1 
1 
2 
.3 
4 
5 
6 

4 
.3 
2 
it 
1 

3/4 
1/2 

Rest period need not be spent in open air unless it is 
convenient to do so. 
Thirty minute rest period to be taken in middle of shift. 

]!!,d 6. 2.4 Period of c_ompr~s,iQ.D. (1) 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·•2'5 Decompression. (1) No person shall be permitted to 

pass from the place in which work is being done under pressure to 

normal air except after decompression in the intermediate lock as 

follows: 

TABLE 8 
DECOMPRESSION RATES I 

J 
(Pressure in workings) (Minimum· time 'to d~ oompre s s/: 

· Normal to 15 pounds -----------
15 pounds to 20 pounds---------
20 pounds to 30 pounds---------

5 minutes 
10 minutes 
20 minutes 

1, 

I 
30 pounds and above ----------- 1 minute for 

pressure 
each pound .of 

(2) The reduction of pressures during the time intervals 

required in the above table of decompression rates shall be accomp-': 

lished at a rate as uniform as possible. I 
(3) The decompression table shall be posted conspicuously 

inside of and at the entrance to each man lock. Violations of the 
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above schedule shall be noted on the record of the individual involved. 

decompression shall be connected to each man lock. The dial shall be 

of such.size that the amount of rise or fall in the air pressure 

within any 5 minutes shall be readily shown. 

(2) There shall be on the outer side of each 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 -rovided so that test gauges may be attached at all neces-

sary times. Pre~sure gauges shall be tested every 24 hours and a 

record kept of such test. 

(3) Whenever men are working under a lake or stream a competent 

man Dhall be placed in charge of the valves and gauges which regulate 

and show the pressure in the working chamber. He shall not be 

ern]>.loyed more than 8 hours in any 24. At no time shall he operate 

more than two separate air lines. 

Ind 6~"7 Exhaust VaJ__y~. (1) Exhaust valves shall be provided, 
' 

having risers extending to the upper part of chamber, if necessary, 

and shall be operated at such time as may be required and especially 
1' 
\ after a blast, and men shall not be required to resume work afteri a 

blast until the gas and smoke have cleared. 

(1) Suitable means of communicatiop 

shall be maintained at all times between the working chamber and the 

power house and the surface. 

J.n.d 6;"22 Saf'.,tly Screens. (1) In the construction of tunnel~, ., 

when the tunnel heading extends beyond the shore. line, screens shall 
they 

be installed whe.~·~"R~Q.GkSc&i.~lf, and t'be &e~~&n shall at no time be at a 

distance of more than 200 feet behind the face. 

(2) 
,. 

Whenever compressed air is employed in caisson work and 

the working chamber is less than 12 feet in length and when such 
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caissuns are at any time suspended or hung while work is in progress 

so that the bottom of the excavation is more 9 feet below the deck of 

the working chamber, a shield shall be erected therein for the protec

tion of the workmen. 

Ind 6•/3'0 Locks. (1) Each bulkhead in tunnels of 12 feet or 

more in diameter or equivalent area, shall have at least two locks in 

perfect working condition, one of which shall be used as a man lock. 

An additional lock for use in case of an emergency may be required by 

the Industrial Commission. 

(2) The man lock shall be large enough so that those using it 

are not compelled to be in a cramped position, and shall not be less 

than 7 feet in height. Emergency locks shall be large enough to hold 

an entire heading shift. 

(3) All locks used for decompression shall'-be lighted by 
anqJ 

electricity and shall contain a pressure gauge, a timepiece,; a glass 

"bull's eye" in each door or in each end. 

(4) Valves shall be so arranged that the locks can be operated 

both from within and from without. 

(5) A suitable ladder shall be provided from the tops of all 

locks to the surface. The side rails of the ladder shall extend at 

least 3 feet above the landing. 

(6) Vertical air locks used for the passage of men shall be 

provided with platforms of sufficient area to accommodate all men 

admitted to the lock. 

Ind b-,-:,Zr Comnressor Plan.ts. (1) A good and sufficient air 
compression 
Q~~~ plant shall be provided to supply air for all conditions, 

including periods of repair or emergency. 

(2) This plant shall be capable 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. 



-38-
(3) There shall be two complete compressor plants to S1il;>]}ly 

air for the comp res se d air work. The power supplies to each u.ni t 

shall be from independent sources. The units shall be 10 feet apart and 
housed separately. The air intake of the units shall be 50 feet from the 
compre~~prs 

\41 tluplicate air feed pipes shall be provided for the compres-

sor plant to a point beyond the lock whenever work is being con-

structed under ponds, rivers and lakes or other bodies of water. 

Ind 6.32 SinJtl.ng __ QL Ca.isiaons. (l) No caisson shall be dropped 

by the method of removing the air pressure therein for a greater 

depth than 24 inches, and then only by the person in charge at the 

time. 

1.Dd 6~..'13 :9racin_g of Caissons. (1) All caissons shall be pro-

perly and adequately braced before loading with concrete or other 

weight. 

1.nd 6 ••. 31.t.. Sal;l}tation and Ventil~j...QJL. (1) An air chamber shall 

not be bohtaminated by ani excretion or other ri~isanceo Containers 

shall be provided when necessary. 

(2) No smoking shall be permitted in the air chafilber. 

(3) The supply of fresh air to the working chamber shall be 

sufficient at all 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 vanti-

lation. The air shall be analyzed as required and a record kept of 

the same. 

(4) Care shall be taken to keep all parts of tunnel, caissons, 

and other working compartments, including lockers, dry rooms, rest 

rooms and other equipment in a sanitary condition and free from 

refuse, decaying, or other ojectionable matter. 

(5) When temperatures in underground workings exceed 95 degrees 

F., effective means shall be employed to reduce such temperatures. 

This requirement does not apply to tunnels extending less than 50 feet 
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.from shafts. 

lnsl ~2 H~alj;U.esur.em@nt !or CoIJmresse'd Air Operations. (1) 

Ch&liJ4ing Cloth~?· 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 ~ shall be located 

immediately adjacent to the shaft and access to it shall be protected 

by a canopy entrance from the shaft. 

(2) Coffee and Utensils. A sufficient supply of hot coffee and 

sugar shall be supplied to men working in compressed air at the term-

ination of shifts and during 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 per-

mitted under compressed air: 

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

(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 tor employment should submit a specimen 

or urine for analysis. 

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

Ind 6p6 Medical Attendance and Regulations, (1) Any person' or 
! 
I 

corporation carrying on any work in the prosecution of which men /are 

employed or permitted to work in compressed air, shall employ on~ or 
\ 

more qualified medical officers, who shall have had experience, o:r 
1i 

shall have familiarized himself with compressed air work, whose d,uty 

it shall be to strictly enforce the following: 

(a) No person, including authorized inspectors, shall be per-

mitted to enter compressed air zones unless he shall have been 
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examined and certified by a physician as being physically fit for 

activity in compressed air. 

(b) In the event of absence from work of any employe for 5 or 

more successive days due to ilJ.ness, he she.11 not·. be permitted to ·,re 

resume work until he has been re-examined by the physician and his 

physical condition reported to be such as to permit him to wo.rk in 

compressed air. 

(c) After a person has been employed continuously in co~pressed 
I 

air for a period of three months, he shall be re-examined by/the 

physician and he shall not be permitted to work until such ~e-examina-
·' 

tion has been made and he has been reported as physically qualified to 

engage in compressed air work. 

(d) A complete and full record of examinations made by the 

physician shall be maintained. A uniform examination blank, pre-

I 
scribed or furnished by the Industrial Commission, shall be used by. 

each medical examiner, and the record of such examinations shall be 
I 

available to the Industrial Commission. A list of the employes wi'th 

the dates of their physical examinations shall be available at the · 

location where the work is in progress. 

(e) In cities and communities in which no nospital or health 

institution maintains a medical air lock, such a lock shall be estab-

lished in connection with all work in compressed air when the maximum 

pressure exceeds 17 pounds. Such locks, if cylindrical, shall not 

be less than 5 feet in diameter, and if rectangular, shall not be less 

than 5 feet in width and 5 feet in height. The lock shall consist 

of two compartments, each compartment long enough to accommodate a cot 

with sufficient clearance to permit opening and closing of doors. 

Each door shall be provided with a bull's eye and fitted with air 

valve so arranged to be operated from within and without. Such lock 

shall be kept properly heated, lighted and ventilated, and shall 
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contain an air pressure gauge, a telephone and cot. Such lock shall be 

under the control of the physician in charge and there shall be main

tained in close proximity a first-aid room, which shall contain 

medical and surgical appliances necessary for first aid in case of 

accident. 

(f) A wrist identification tag shall be furnished by the 

employer to all employes advising police officials that the employe 

is a compressed air worker; stating location of medical lock, and 

stating that in oa.se 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 on a uniform blank 

furnished by the commission and copies of all such reports shall be 

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

I' 


