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SECTION 31 - GENERAL 

31.1 Scope 

This part of the How Zealand Power L i f t Rules a p p l i e s t o e l e c t r o h y d r a u l i c 
l i f t s as d e f i n e d i n Rule 3.95. The l i q u i d pressure i s generated by a pump 
d r i v e n by an i n d i v i d u a l e l e c t r i c motor. These Rules are complementary t o 
P a r t s 1 and 2. Should there be c o n f l i c t , the requirements of these Rules 
take precedence over corresponding requirements of P a r t s 1 and 2. 

31.2 Drawings and P a r t i c u l a r s of the L i f t I n s t a l l a t i o n t o be Submitted 

(a) See Rule 2.5, and 

(b) L i f t p a r t i c u l a r s sheets (see Rule 31.3). 
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31.3 L i f t P a r t i c u l a r s f o r E l e c t r o h y d r a u l i c L i f t s 

( A l l dimensions i n m i l l i m e t r e s unless otherwise s p e c i f i e d ) 

Owner's name 

Address 

Lo c a t i o n of l i f t 

L i f t maker 

L i f t submitter 

Reference number of submitter 

Date of submission 

Observation l i f t : Yes/No 
Type of L i f t ; Passenger/Pass & Goods/Attended Goods 
S e r i a l number(s) of l l f t ( s ) which comply w i t h NZS 4121 

I n t e r n a l car f l o o r p a r t i c u l a r (measured 1000 ran above the car f l o o r , 
ignore h a n d r a i l s e t c . ) : 

I n t e r n a l car f l o o r width 
I n t e r n a l car f l o o r depth 
area (cm^) 

Masses: 
car (kg) 
rated load (kg) 
no. of persons 
f l y i n g counterweight (kg) 

Car d e t a i l s : 
p l a t f o r m weight (kg) 
pl a t f o r m d i r e c t on b u f f e r members/isolators 
f l o o r d e t a i l s 
s i d e s and top d e t a i l s 
plank or p l a t f o r m support members 
bow members 
weight of a d d i t i o n a l machinery on bow members (kg) 
b u f f e r members 
s l i n g members 
free length of s l i n g member 

Mis c e l l a n e o u s : 
t o t a l l i f t t r a v e l (m) 
no. of f l o o r s of travel/openings served 
rated speed of car (m/s) 
maximum f u l l load down speed (m/s) 
s e l f - c l o s i n g doors f i t t e d ? Yes/No 

• top o v e r t r a v e l l i m i t e r : none/switch/cushioned ram 

For suspended l i f t : 
governor t r i p p i n g speed (ra/s) 
o v e r t r a v e l l i m i t s w i t c h ; f i t t e d / n o t f i t t e d 
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Guide shoe data: 
v e r t i c a l d i s t a n c e between car guide shoes' centres 
e c c e n t r i c i t y of car guide shoes w i t h respect t o c.o.g. of car 
toe-to-toe d i s t a n c e between guide r a i l s (D.B.G.) 
di s t a n c e from toe of guide r a i l to centre of guide r o l l e r 

Clearances and o v e r t r a v e l : clearances at top landing 
above f o l l o w i n g equipment: 

above guide shoes 
above equipment 300 mm w i t h i n perimeter of roof 
above region 450 mm e i t h e r s i d e of bows 
above car roof 
above a l l other equipment 
top o v e r t r a v e l of car 

Bottom c l e a r a n c e s : 
mechanical clearance 
man cle a r a n c e 
c a r - B u f f e r c l e a r a n c e 
clearance to landing s i l l 
c l e arance to l l f t w e l l 
compressed ram clearance 

Car B u f f e r type: s o l i d / s p r l n g / h y d r a u l l c : 
no. of b u f f e r s 
s t r o k e of the b u f f e r s 

NZS 4203: Seismic c a t e g o r i e s . 

B u i l d i n q category 1 2a 2b 3a 3b 4 
Risk Factor R 2 1.6 1.6 1.3 1.3 1.0 

cpmax: Zone A=0.6: Zone B-0.5; Zone C»0.4 
Seismic Design C o e f f i c i e n t C<) = R X Cpraax= 

Car guide r a i l s ' data: Type of r a i l : 
d i s t a n c e between f i x i n g s 
t i e bracket s e c t i o n d e s c r i p t i o n ( i f f i t t e d ) : 
modulus Zyy (cm3) 
height 

Safety gear type: None/A/B/C/D: 

F l y i n g counterweight guide r a i l s ' data: Type of r a i l : 
d i s t a n c e between f i x i n g s 
b u f f e r type 
b u f f e r s t r o k e 
b u f f e r c l e a r a n c e 
top clearance 
bottom clearance 

Ti e bracket s e c t i o n d e s c r i p t i o n ( i f f i t t e d ) : 
modulus Zyy (cm3) 
height 

L l f t w e l l enclosure ( d e s c r i p t i o n ) : 
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Landing entrances: 
c l e a r opening height 
c l e a r opening width 
door l o c k s type/maker 

Terminal stopping device: 
cam operated from car 
s e l e c t o r In machine room d r i v e n by car 
electro-mechanical i n d u c t o r s 

Normal l i m i t s witches; maker - d e s c r i p t i o n : 

A n t i - c r e e p l e v e l l i n g d e v i c e ; f i t t e d / n o t f i t t e d : 

H y d r a u l i c system: 
working pressure (kPa) 
r e l i e f v a l v e pressure (kPa) 
ram hollow and subject to e x t e r n a l pressure; Yes/No 

C y l i n d e r : 
o u t s i d e diameter 
i n s i d e diameter 
c o r r o s i o n allowance ( i f provided) 

C y l i n d e r m a t e r i a l 
C y l i n d e r y i e l d s t r e n g t h 

Type of end: 
flat/concave/convex to pressure 
t h i c k n e s s 

For dished end: 
radius to which end i s dished 

Ram: 
Stage 1 stage 2 Stage 3 

o u t s i d e diameter 
i n s i d e diameter 
f r e e length 
mass (kg) 
ram f o l l o w e r guide f i t t e d / n o t f i t t e d 
ram m a t e r i a l 
ram y i e l d s t r e n g t h (N/mm2) 

Type of end: 
flat/concave/convex to pressure 
t h i c k n e s s 

For dished end: 
radius t o which end i s dished 

Door lock v a l v e (maker) 
Check v a l v e (maker) 
Flow r e s t r i c t i o n v a l v e (maker) 
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For Roped (Suspended) h y d r a u l i c l i f t s : 

H o i s t ropes: 
roping 1:1 1:2 1:3 ( f o r speed) ( f o r rope load) 
rope diameter 
ropes t o t a l length (m) 
no. of ropes used. 
breaking strength/rope (kg) 
maker 
rope c o n s t r u c t i o n 
eye b o l t d i a . 

Machine p o s i t i o n : 
d i v e r t e r sheave d i a . 
d i v e r t e r sheave s h a f t d i a . 
kw r a t i n g 
rpm 
governor type 
governor rope d i a . 

Drawing references 

31.4 C e r t i f i c a t e s t o be Submitted 

Relevant c e r t i f i c a t e s mentioned i n Rule 2.6 and 31.6 and 34.3.7. 

31.5 Maximum P e r m i s s i b l e Speed 

The r a t e d speed (see Rule 3.110) of an e l e c t r o h y d r a u l i c l i f t s h a l l not 
exceed 1 m/s. 

For a l l l i f t s designed f o r c a r r y i n g passengers or goods, the speed i n the 
down d i r e c t i o n , under f u l l load c o n d i t i o n s , s h a l l comply w i t h the 
requirements i n Table 31.5 

TABLE 31.5 
MAXIMUM SPEED IN DOWN DIRECTION 

Rated Speed Maximum down-speed 
inc r e a s e over r a t e d speed 

% 

Not more than 0.5 m/s 50 

More than 0.5 m/s but not more than 1 m/s 40 

31.6 C y l i n d e r Supports and Foundations 

The adequacy of the design and c o n s t r u c t i o n of the supports and 
foundations f o r the h y d r a u l i c c y l i n d e r s h a l l be c e r t i f i e d by a r o g l o t o r e d /\
engineer. s ^ f o p r i i f t c - l ^ 
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31.7 Pressure Test a f t e r E r e c t i o n 

A f t e r e r e c t i o n , before being put Into s e r v i c e and In the presence of the 
I n s p e c t i n g Engineer Surveyor, equipment subject t o h y d r a u l i c pressure on the 
c y l i n d e r s i d e of the check va l v e and down stop v a l v e s h a l l be t e s t e d i n 
accordance w i t h S e c t i o n 69. 

31.8 Devices t o Hold Car Above Lowest F l o o r 

For d i r e c t - a c t i n g e l e c t r o h y d r a u l i c l i f t s , devices s h a l l be provided to 
hold the car above the lowest f l o o r , i n accordance w i t h the f o l l o w i n g 
requirements: 

(a) S u i t a b l e means s h a l l be provided to -

( i ) support the car above the lowest landing so as to give an 
access space of at l e a s t 600 mm during s e r v i c e and r e p a i r 
o f h y d r a u l i c equipment i n the p i t ; 

(11) hold down the car during pressure t e s t s r e q u i r e d by Rule 
31.7. The s u p p o r t i n g means req u i r e d i n (a)(1) above, or 
equivalent means, s h a l l a l s o be i n p o s i t i o n during such 
t e s t s , as a p r e c a u t i o n against the car descending i n the 
event of any f a i l u r e . 

(b) The equipment provided may be a combined u n i t t o meet the 
requirements of (a) above. 

(c) The equipment under (a)(1) above s h a l l remain on s i t e and, where 
p r a c t i c a b l e , i n the p i t , provided that i t w i l l not r e s t r i c t the 
mechanical and man c l e a r a n c e s s p e c i f i e d In Rule 38.1, 
a l t e r n a t i v e l y t h i s equipment s h a l l be s t o r e d In the machine room. 

Such equipment s h a l l be i d e n t i f i e d as to i t s use. 

(d) P e r m i s s i b l e s t r e s s e s i n the supporting means s h a l l comply w i t h the 
requirements of approved standards, and f i x i n g s thereof, i f used, 
s h a l l be designed w i t h a f a c t o r of s a f e t y of 2 on y i e l d s t r e n g t h , 
based on the f u l l y loaded c a r . 

31.9 M a t e r i a l s , Components and Equipment Complying w i t h Approved Standards 

M a t e r i a l s , components, and equipment, which have been proven as f o l l o w s : 

(a) i n A u s t r a l i a and used under the L i f t code SAA 1735 w i t h the 
"approval" of the r e s p e c t i v e s t a t e i n s p e c t i o n a u t h o r i t i e s , or 

(b) the U.S.A. and used under the ANSI/ASME A17.1 L i f t code w i t h the 
"approval" of the r e s p e c t i v e s t a t e I n s p e c t i o n a u t h o r i t i e s , or 

(c) the United Kingdom and used under the L i f t code BS 5655 w i t h the 
"approval" of the a u t h o r i s e d I n s p e c t i o n a u t h o r i t i e s , or 

(d) i n Europe and used under the CEN L i f t standard EN81 w i t h the 
"approval" of the a u t h o r i s e d i n s p e c t i o n a u t h o r i t i e s , 

are approved f o r use w i t h these Rules. 
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SECTION 32 - MACHINE ROOMS AND MACHINERY SPACES 

32.1 Machine Rooms 

A l l c e n t r a l c o n t r o l operating equipment s h a l l be grouped together i n a 
machine room which s h a l l comply w i t h the relevant requirements of Sec t i o n 7. 

The machine room s h a l l be located adjacent to the l l f t w e l l and s h a l l be 
equipped w i t h a means to see some part of the motion of the l i f t car from the 
l i f t c o n t r o l p o s i t i o n . 

NOTE: An opening f i t t e d w i t h a metal g r i d on the l l f t w e l l s i d e i n the 
common w a l l of the l l f t w e l l and machine room could achieve t h i s o b j e c t i v e . 
The c o n s t r u c t i o n of the g r i d should comply w i t h Rule 12.2. The opening must 
be e f f e c t i v e l y plugged w i t h a f i r e - r e s i s t a n t block of the appropriate r a t i n g 
(see Rule 12.1) when not In use. 
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SECTION 33 - ACCESS TO OVERHEAD SHEAVES 

Where an e l e c t r o h y d r a u l i c l i f t has overhead sheaves, such as f o r 
counterweight ropes, access to these s h a l l be provided by means of a sheave 
room or pla t f o r m . 

Such sheave room or pl a t f o r m s h a l l comply with relevant requirements of Rule 
7.13. 
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SECTION 34 - HYDRAULIC DRIVING MACHINES 

34.1 Type 

The requirements of t h i s s e c t i o n apply p a r t i c u l a r l y to h y d r a u l i c d r i v i n g 
machines of the d i r e c t - a c t i n g ram type, but where a l i f t i s of the suspended 
type, then the d r i v i n g machine f o r such l i f t s h a l l comply w i t h the re l e v a n t 
Rules i n t h i s s e c t i o n . 

34.2 Rams 

34.2.1 General Requirements. Rams s h a l l be of uniform diameter and have 
a uniform smooth f i n i s h on the o u t s i d e to ensure maximum l i f e o f packings 
and minimum o i l leakage. I f of hollow c o n s t r u c t i o n , they s h a l l have 
s u b s t a n t i a l l y uniform w a l l t h i c k n e s s . 

34.2.2 M a t e r i a l . Rams s h a l l be of s t e e l or other approved d u c t i l e metal. 

Grey cast i r o n or other b r i t t l e m a t e r i a l s h a l l not be used f o r the ram or 
i t s connecting couplings to the c a r . 

34.2.3 Ram Design 

34.2.3.1 General. Rams s h a l l be designed and constructed i n accordance 
w i t h one of the formulae i n Rules 34.2.3.2 and 34.2.3.3, provided however 
that i n no case s h a l l the w a l l t h i c k n e s s , a f t e r machining, be l e s s than 
4.15 mm. 

The slenderness r a t i o (L/r) of a ram s h a l l not exceed a value of 300. 

Rams s h a l l not be subjected to bending s t r e s s e s or e c c e n t r i c l o a d i n g . 
E c c e n t r i c l o a d i n g s h a l l be taken by the car frame and guide shoes. 

An acceptable method of welding the ram bottom i s shown i n F i g . 34.2.3.1. 
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NOTE: A l l wolds continuous. 

Dimensions are i n mm. 

FIG 34.2.3.1 
CYLINDER AND RAM WELDING DETAILS 
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34.2.3.2 Strength of s o l i d or hollow rams. The s t r e n g t h of s o l i d or 
hollow rams s h a l l be determined by the f o l l o w i n g formulae, as ap p r o p r i a t e : 

(a) Where slenderness r a t i o of ram i s 120 or l e s s -

9.56 - 0.000 34 U / r ) 2 

(b) Where slenderness r a t i o of ram i s greater than 120 

W = 66 800 
A ( L / r ) 2 

where 

al l o w a b l e gross mass to be sustained by ram, i n kilograms. 
Where a counterweight i s provided, the mass of the 
counterweight p l u s the unbalanced mass of the counterweight 
ropes may be deducted i n determining W. In determining W, 
one-half of the mass of the ram s h a l l be inc l u d e d provided 
that where a ram-follower guide i s used three-quarters of 
the ram mass s h a l l be i n c l u d e d . 

A = net c r o s s - s e c t i o n a l area of ram m a t e r i a l (area of metal) 
a l l o w i n g f o r any r e d u c t i o n of s e c t i o n of j o i n t s , i n square 
m i l l i m e t r e s 

L = maximum f r e e length of ram, i n m i l l i m e t r e s . Where a 
ram-follower guide i s used, L s h a l l be taken as one-half the 
amount that the f r e e length would be i f no f o l l o w e r guide 
was provided. 

r = Radius of g y r a t i o n of ram s e c t i o n , i n m i l l i m e t r e s . 

W = 1 times maximum al l o w a b l e f i b r e s t r e s s i n HPa. 
A g 

34.2.3.3 Hollow Rams Subjected to E x t e r n a l Pressure. Hollow rams 
subjected to e x t e r n a l pressure s h a l l be designed so that the working 
pressure w i l l be not more than that determined by the f o l l o w i n g formulae, as 
ap p r o p r i a t e : 

(a) Where the r a t i o t/d i s 0.023 or l e s s -

p = 2.3 4 1 - 1600 ( t / d ) 2 

(b) Where the r a t i o t/d i s greater than 0.023-

p = 199.2(t/d)-3.2 
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where 

p • working pressure, i n MPa 

t = f i n i s h e d w a l l t h i c k n e s s , i n m i l l i m e t r e s 

d = e x t e r n a l f i n i s h e d diameter, i n m i l l i m e t r e s . 

34.2.3.4 Telescoping Rams. Telescoping rams s h a l l have each ram s e c t i o n 
i n t e r n a l l y guided. I f more than two movable s e c t i o n s are used, ram-follower 
guides s h a l l be provided f o r each ram s e c t i o n . In the formulae i n Rule 
34.2.3.2(a) and 34.2.3.2(b) the v a l v e s of A and r s h a l l be f o r the smallest 
ram s e c t i o n . When ram-follower guides are used the v a l v e of L s h a l l be the 
maximum f r e e length of the s m a l l e s t ram s e c t i o n i n m i l l i m e t r e s . Where ram-
f o l l o w e r guides are not used, the v a l v e of L s h a l l be taken as 1.4. times 
the maximum f r e e length of the s m a l l e s t ram s e c t i o n . 

34.2.4 Ram Connection. Any d i r e c t - a c t i n g ram s h a l l be attached to the 
car frame w i t h a connecting c o u p l i n g of s u f f i c i e n t s t r e n g t h to support the 
mass of the ram w i t h a f a c t o r of s a f e t y of not l e s s than 4. 

34.2.5 Ram J o i n t s . Rams composed of more than one s e c t i o n s h a l l have the 
j o i n t s designed and constructed t o -

(a) c a r r y i n t e n s i o n the mass of a l l ram s e c t i o n s below the j o i n t ; and 

(b) transmit i n compression the gross load on the ram w i t h a f a c t o r of 
s a f e t y of not l e s s than 5 based on t e n s i l e s t r e n g t h . 

(c) withstand without damage any f o r c e s r e s u l t i n g from a ram stop as 
described i n Rule 34.2.6. 

34.2.6 Ram Stops. Rams s h a l l be provided w i t h s o l i d metal stops w i t h or 
without cushions and/or other means to prevent the ram from t r a v e l l i n g 
beyond the l i m i t s of the c y l i n d e r . Stops s h a l l be designed and constructed 
so as to ensure that the ram Is retarded and stopped, or stopped from 
maximum speed In the up d i r e c t i o n under maximum operating pressure, without 
damage to the connection to the d r i v i n g machine, ram, ram connection, 
c o u p l i n g s , ram j o i n t s , c y l i n d e r , c y l i n d e r connecting couplings or any other 
parts of the h y d r a u l i c system. 

For rated speeds exceeding 0.5 m/s, i n a d d i t i o n t o the normal l i m i t s w i t c h 
e i t h e r a h y d r a u l i c a l l y cushioned stop or a top o v e r t r a v e l l i m i t s w i t c h (see 
Rule 60.2) s h a l l be provided. This device s h a l l be arranged so as to r e t a r d 
the l i f t to 0.5 m/s, w i t h a r e t a r d a t i o n not greater than g r a v i t y , before 
s t r i k i n g the stop. 

34.2.7 Ram Ends Subject to F l u i d Pressure. Rams ends subjected t o f l u i d 
pressure s h a l l comply w i t h the requirements of Rule 34.3.4. 

34.3 C y l i n d e r s 

34.3.1 M a t e r i a l s . C y l i n d e r s s h a l l be of s t e e l or other approved d u c t i l e 
metal. 
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34.3.2 C y l i n d e r Design. C y l i n d e r s s h a l l be designed and constructed i n 
accordance w i t h the f o l l o w i n g formula, w i t h a minimum w a l l t h i c k n e s s of 
4.75 mm: 

t = minimum thic k n e s s of w a l l , i n m i l l i m e t r e s 

P = working pressure, i n MPa 

d = i n t e r n a l diameter, i n m i l l i m e t r e s 

S = design s t r e s s , i n MPa (83 MPa maximum f o r low carbon s t e e l 
or 0.4 times the y i e l d s t r e n g t h f o r other m e t a l s ) . 

NOTE: An acceptable method of welding the c y l i n d e r head and bottom i s 
shown i n F i g u r e 34.2.3.1. 

34.3.3 Clearance at Bottom of C y l i n d e r . Clearance s h a l l be provided at 
the bottom of the c y l i n d e r so that the bottom of the ram w i l l not s t r i k e the 
bottom of the c y l i n d e r when the car i s r e s t i n g on i t s f u l l y compressed 
b u f f e r . 

34.3.4 C y l i n d e r and Ram Ends 

34.3.4.1 General. Ends of c y l i n d e r s and ends of rams subjected to f l u i d 
pressure s h a l l be of I n t e g r a l or welded c o n s t r u c t i o n . 

The t h i c k n e s s of ends s h a l l be not l e s s than 4.75 mm. 

34.3.4.2 Thickness o f c y l i n d e r and ram ends. The t h i c k n e s s of the 
c y l i n d e r and ram ends s h a l l be determined by the f o l l o w i n g formulae, as 
a p p r o p r i a t e : 

(a) F l a t u n r e i n f o r c e d ends 

t 2S 

where 

(b) Dished seamless ends concave t o pressure 

t = 5Pr 
6S 
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where 

t = minimum thic k n e s s of end, i n m i l l i m e t r e s . 

d = diameter of end between supporting edges, i n m i l l i m e t r e s . 

P = working pressure i n MPa. 

S = design s t r e s s i n MPa (83 MPa maximum f o r low carbon s t e e l or 
0.4 times the y i e l d s t r e n g t h f o r other metals). 

r = radius to which end i s dished, measured on concave s i d e , but 
not greater than d, i n m i l l i m e t r e s . 

34.3.4.3 Dished seamless ends convex t o pressure. Dished seamless ends, 
convex t o pressure, s h a l l have a maximum allowable working pressure of not 
more than 60 percent of that f o r ends of the same dimension w i t h pressure on 
the concave s i d e s . 

34.3.4.4 Reinforced ends. Reinforced ends s h a l l be designed and 
constructed so that the maximum s t r e s s at rated c a p a c i t y w i l l not exceed 83 
MPa f o r low carbon s t e e l or 0.4 times the y i e l d s t r e n g t h of the m a t e r i a l f o r 
other metals. 

34.3.4.5 Ends subjected to mechanical loads i n a d d i t i o n to f l u i d pressure 
loads. Pressure ends subjected to mechanical load i n a d d i t i o n to f l u i d 
pressure loads s h a l l be designed and constructed so that the combined 
s t r e s s e s w i l l not exceed the l i m i t s s p e c i f i e d i n Rules 34.3.4.2 to 34.3.4.4. 

34.3.5 C o l l e c t i o n of O i l Leakage. Means s h a l l be provided to c o l l e c t any 
o i l leakage as c l o s e to the gland as p o s s i b l e f o r convenient d i s p o s a l . The 
amount c o l l e c t e d before removal s h a l l not exceed 2 g a l . (0.009m3). 

34.3.6 B l e e d i n g - o f f A i r or Gas. C y l i n d e r s s h a l l be provided w i t h means 
for b l e e d l n g - o f f a i r or gas. 

34.3.7 C y l i n d e r P r o t e c t i o n . Where a c y l i n d e r or part thereof i s below 
the ground l e v e l , i t s h a l l be enclosed i n a waterproof c a i s s o n of asbestos 
cement, concrete, cast i r o n , s t e e l or other approved m a t e r i a l . Asbestos 
cement, concrete, cast i r o n and s t e e l pipes s h a l l comply w i t h approved 
standards (see S e c t i o n 4). 

The minimum w a l l thickness f o r v a r i o u s s i z e s of pipe s h a l l be as given i n 
Table 34.3. 

The c a i s s o n s h a l l extend to at l e a s t 150 mm above the f l o o r of the 
l l f t w e l l and the space between the c a i s s o n and c y l i n d e r s h a l l be provided 
w i t h a detachable cover or covers t o f a c i l i t a t e i n s p e c t i o n . 

Adequate p r o v i s i o n s s h a l l be made to r e s t r a i n the c a i s s o n from f l o a t i n g 
upwards. The lower end s h a l l be capable of withstanding the h y d r o s t a t i c 
pressures that can p r e v a i l . 

The outer s u rfaces of the c y l i n d e r and any metal c a i s s o n s h a l l be 
protected by an approved p r o t e c t i v e c o a t i n g or wrapping. 
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For I n s p e c t i o n purposes, the mean space between the c y l i n d e r and c a i s s o n 
s h a l l be not l e s s than 75 mm, i . e . the bore of the c a i s s o n s h a l l exceed the 
outs i d e diameter of any part of the c y l i n d e r by a minimum of 150 mm. The 
c y l i n d e r should be c o n c e n t r i c w i t h the c a i s s o n but any part of the c y l i n d e r 
and c y l i n d e r assembly s h a l l be c l e a r of the c a i s s o n by at l e a s t 25 mm. The 
space between the c y l i n d e r and c a i s s o n s h a l l be l e f t u n f i l l e d . 

TABLE 34.3 
MINIMUM WALL THICKNESSES FOR CAISSONS 

m i l l i m e t r e s 

Minimum w a l l thickness 

Nominal 
M a t e r i a l 

Nominal 
i n s i d e 
diameter Asbestos Concrete Cast i r o n S t e e l 

cement 

200 12.0 _ 9.0 6.3 
225 12.7 25.0 - -250 13.2 - 10.0 6.3 
300 14.5 28.0 11.0 6.3 
350 - - 11.5 6.3 
375 16.0 31.0 - -400 - - 12.5 6.3 
450 17.5 34.0 13.0 6.3 
500 - - 14.0 6.3 
525 19.1 37.0 - -
600 20.3 40.0 15.0 6.3 
675 - - - 10.0 
700 - - - 10.0 
750 - 46.0 - 10.0 
900 - 52.0 - 10.0 

1000 - - - 12.5 
1050 - 58.0 - -
1200 - 64.0 - 12.5 

34.3.8 C y l i n d e r supports. C y l i n d e r s h a l l be supported and maintained i n 
place to e f f e c t i v e l y prevent any part from becoming loose or d i s p l a c e d under 
c o n d i t i o n s imposed i n s e r v i c e i n c l u d i n g earthquake. (See Rules 2.2 and 
31.6). 

The support and foundation s h a l l comply w i t h the appropriate design code 
or codes l i s t e d i n Rule 6.2.3. 
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SECTION 35 - HYDRAULIC LINKS 

35.1 General 

35.1.1 Permitted Types. H y d r a u l i c l i n e s s h a l l be e i t h e r r i g i d m e t a l l i c 
p i p e s , or f l e x i b l e h y d r a u l i c hoses, or a combination of both. 

35.1.2 Length. The length of h y d r a u l i c l i n e s s h a l l be as short as 
p o s s i b l e and the number of j o i n t s and f i t t i n g s s h a l l be kept to the 
reasonably p r a c t i c a b l e minimum. 

J o i n t s s h a l l not be used i n hoses t o achieve the r e q u i r e d length. 

35.1.3 Supports. H y d r a u l i c l i n e s s h a l l be supported t o e l i m i n a t e undue 
s t r e s s e s i n p i p e s , j o i n t s and f i t t i n g s , p a r t i c u l a r l y at any s e c t i o n subject 
to v i b r a t i o n (see a l s o Rule 35.3.5). P i p i n g supports t o r e s t r a i n transverse 
motion s h a l l be provided near changes i n d i r e c t i o n and p a r t i c u l a r l y near 
valves and j o i n t s and s h a l l comply w i t h the requirements of Rule 6.4. 

35.1.4 J o i n t s and Connections. J o i n t s and connections of h y d r a u l i c l i n e s 
e x t e r n a l t o the power u n i t s h a l l be welded flange f i t t i n g s welded i n 
accordance w i t h the relevant Part of AS CB15 or f l a r e d screwed connections 
complying w i t h SAE J516 JUN84. However, where the pressure i n a h y d r a u l i c 
l i n e does not exceed 3.5 MPa, taper-to-taper screwed connections complying 
w i t h AS 1722, Part 1, or ANSI Bl.20.1, or other approved connections may be 
used. 

35.1.5 S o u n d - i s o l a t i n g J o i n t s . Approved s o u n d - i s o l a t i n g j o i n t s may be 
used i n the pressure pipe, provided that f a i l u r e of the r e s i l i e n t s e a l i n g 
element s h a l l not permit s e p a r a t i o n of the connected p a r t s . Such j o i n t s , 
where used, s h a l l be f a c t o r y made and f i t t e d r e q u i r i n g only assembly i n the 
f i e l d . 

35.2 R i g i d L i n e s 

35.2.1 M a t e r i a l . A l l h y d r a u l i c p i p e s , f i t t i n g s and flanges s h a l l be of 
s t e e l and s h a l l comply w i t h an approved standard s p e c i f i c a t i o n s u i t a b l e f o r 
the use of p r e s s u r i s e d o i l l i n e s i n h y d r a u l i c l i f t i n s t a l l a t i o n s , such as 
AS 1074, AS 1835, or AS 1836 f o r p i p e s ; AS 1074, BS 1640, or BS 1740 f o r 
f i t t i n g s . 

35.2.2 Wall t h i c k n e s s . The w a l l t h i c k n e s s of s t e e l p i p i n g s h a l l be not 
l e s s than that determined by the f o l l o w i n g formula: 

t 
PD 

= 2S + C 

where 

D = o u t s i d e diameter of p i p e , i n m i l l i m e t r e s 

t » minimum w a l l t h i c k n e s s , i n m i l l i m e t r e s 

P = working pressure, i n MPa. 

C = f o r threaded pipe up to 9.5 mm . 1.25 
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= f o r threaded pipe over 9.5 mm .... depth of thread, i n 
m i l l i m e t r e s 

= f o r grooved pipe .... depth of groove, i n m i l l i m e t r e s 

f o r other pipe of unreduced t h i c k n e s s .... zero 

S - a l l o w a b l e s t r e s s ( I . e . 0.4 times the y i e l d s t r e n g t h ) , i n MPa. 

35.2.3 P l a i n end m e t a l l i c non-ferrous p i p i n g or tubing. P l a i n end 
m e t a l l i c non-ferrous p i p i n g or tubing s h a l l have a w a l l t h i c k n e s s not l e s s 
than that determined by the formula i n Rule 35.2.2 us i n g C = zero. 

35.3 Hoses 

35.3.1 M a t e r i a l . Hoses s h a l l be of double braided w i r e c o n s t r u c t i o n 
complying w i t h approved standards such as C l a s s 100 R2 Type A hose 
conforming to AS B226: SAE J517 100R2; BS 4586; BS 3832. The minimum burst 
pressure f o r the relevant hose s h a l l be at l e a s t 10 times the maximum 
working pressure i n the hose. 

35.3.2 Hose F i t t i n g s . Hose f i t t i n g s s h a l l be f a c t o r y f i t t e d and of a 
non-reusable (swaged) type. 

35.3.3 L o c a t i o n . Hose assemblies s h a l l be v i s i b l e and able t o be 
inspected. 

The l o c a t i o n s of hoses and connections s h a l l permit replacement of the 
hoses and the connections. 

F l e x i b l e connections s h a l l not be i n s t a l l e d between the c y l i n d e r and 
f l o w - r e s t r i c t i o n v a l v e r e q u i r e d by Rule 36.5 

35.3.4 Supports. Hoses s h a l l be supported to prevent undue s t r e s s on the 
hose and I t s f i t t i n g s . Distances between centres of adjacent supports s h a l l 
not exceed 3000mm v e r t i c a l l y or 1000mm h o r i z o n t a l l y . 

Because of p o s s i b l e f l e x i n g of hoses during l i f t o p e r a t i o n , they may 
re q u i r e a d d i t i o n a l f i x i n g s to maintain the required car running c l e a r a n c e s . 

Loops and bends s h a l l be adequately supported or guarded where they could 
be stood upon. 

During c o n s t r u c t i o n , h o r i z o n t a l runs of f l e x i b l e hose i n the l l f t w e l l 
s h a l l be covered to prevent damage caused by f a l l i n g o b j e c t s . 

35.3.5 I n s t a l l a t i o n . H y d r a u l i c hoses s h a l l be i n s t a l l e d i n accordance 
w i t h recommended p r a c t i c e , examples of which are i l l u s t r a t e d In 
F i g . 35.3.5(A). I n c o r r e c t p r a c t i c e s , examples of which are i l l u s t r a t e d i n 
F i g . 35.3.5(B), s h a l l not be used. 

The r a d i i of bends i n hoses s h a l l be not l e s s than those recommended by 
the manufacturer nor l e s s than the relevant minimum i n s i d e r a d i u s s p e c i f i e d 
i n Table 35.3.5. 

Long lengths of hose s h a l l be supported before and a f t e r the bends to 
reduce s t r a i n on the hose and i t s f i t t i n g s . 
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TABLE 35.3.5 
MINIMUM INSIDE RADIUS OF BENDS 

Hose s i z e , BSP pipe thread 
inch 

Minimum i n s i d e radius of bend 
mm 

1 1/4 420 
1 1/2 500 
2 630 

(c) Vertical supported applications (d) Horizontal supported applications 

NOTE: For minimum values of R, see Table 35.3.5. 

Fig. 35.3.5(A). RECOMMENDED PRACTICES FOR POSITIONING HYDRAULIC HOSES 

0 

(a) Prohibited vertical applications (b) Prohibited horizontal applications . 

Fig. 35.3.5(B). PROHIBITED PRACTICES FOR POSITIONING HYDRAULIC HOSES 
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SECTION 36 - VALVES 

36.1 Working Pressures 

Valves s h a l l not be subjected t o working pressures exceeding those 
recommended by the manufacturer f o r the type of s e r v i c e f o r which they are 
used. 

The working pressure s h a l l be l e g i b l y and permanently marked on the 
marking p l a t e mounted on the power u n i t assembly. 

36.2 Pump R e l i e f Valve 

36.2.1 P r o v i s i o n . Each pump or group of pumps s h a l l be equipped w i t h a 
r e l i e f v a l v e . 

36.2.2 Type and L o c a t i o n . The r e l i e f v a l v e s h a l l be l o c a t e d between the 
pump and the check v a l v e , and s h a l l be of such a type and so i n s t a l l e d i n a 
by-pass connection that the v a l v e cannot be shut o f f from the h y d r a u l i c 
system. 

36.2.3 S e t t i n g . The r e l i e f v a l v e s h a l l be pre-set t o open at a pressure 
not greater than 125 percent of the design working pressure of the pump. 

36.2.4 S i z e . The s i z e of the r e l i e f v a l v e and by-pass s h a l l be 
s u f f i c i e n t to pass the maximum rated c a p a c i t y of the pump without r a i s i n g 
the pressure more than 20 percent above that at which the v a l v e opens. More 
than one r e l i e f v a l v e may be used to o b t a i n the req u i r e d c a p a c i t y . 

36.2.5 S e a l i n g . R e l i e f v a l v e s having exposed pressure adjustments s h a l l 
have t h e i r means of adjustment sealed a f t e r s e t t i n g t o the c o r r e c t pressure. 

NOTE: No r e l i e f v a l v e i s r e q u i r e d f o r c e n t r i f u g a l pumps d r i v e n by 
i n d u c t i o n motors provided that the s h u t - o f f or maximum pressure which the 
pump can develop i s not greater than 135 percent of the design working 
pressure at the pump. 

36.3 Check Valve 

A check v a l v e s h a l l be provided, and s h a l l be i n s t a l l e d so that i t w i l l 
hold the l i f t w i t h rated load at any p o i n t when the pump stops or the 
maintained pressure drops below the minimum op e r a t i n g pressure. 

36.4 Door Lock Valve 

A door lock v a l v e s h a l l be provided i n the machine room of every 
e l e c t r o h y d r a u l i c l i f t and Interposed between the c y l i n d e r and the lowering 
v a l v e . The door lock v a l v e s h a l l : 

(a) be solenoid-operated and arranged so as to c l o s e and prevent down 
t r a v e l of the l i f t f o r so long as any landing door contact i s open 
w i t h the car away from the l e v e l l i n g zone; and 

(b) be of a c u s h i o n - c l o s i n g type and a l l o w f l u i d flow t o move the l i f t 
car i n the up d i r e c t i o n w h i l e the v a l v e c o i l i s de-energised. 
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36.5 Flow R e s t r i c t i o n Valve 

A flow r e s t r i c t i o n v a l v e s h a l l be provided Eor every d i r e c t - a c t i n g 
e l e c t r o h y d r a u l i c l i f t and s h a l l comply w i t h the Eollowing requirements: 

(a) The v a l v e s h a l l not be e l e c t r i c a l l y operated. 

(b) The v a l v e s h a l l be I n s t a l l e d i n the p r e s s u r e - l i n e as c l o s e as 
p r a c t i c a b l e to the c y l i n d e r . 

(c) In the event of p r e s s u r e - l i n e f a i l u r e , the v a l v e s h a l l operate t o 
r e s t r i c t the f u l l - l o a d down speed to not more than 0.05 m/s. 

(d) The v a l v e s h a l l be set to operate at a l i f t speed not exceeding 30 
percent above the normal f u l l - l o a d down speed of the l i f t . 

(e) Where the rated speed exceeds 0.5 m/s the v a l v e s h a l l be of a 
c u s h i o n - c l o s i n g type. 

( f ) The v a l v e s h a l l be t e s t e d as f o l l o w s : 

( i ) An overspeed t e s t , s i m u l a t i n g a broken l i n e c o n d i t i o n or 
l o s s of pressure, s h a l l be c a r r i e d out on s i t e to 
demonstrate i t s e f f e c t i v e o p e r a t i o n . 

( i i ) Where the pipe or v a l v e c a p a c i t y l i m i t s the a b i l i t y to 
overspeed the l i f t , f a c t o r y c e r t i f i e d t e s t c e r t i f i c a t e s 
d e t a i l i n g the flow r e q u i r e d to actuate the v a l v e s h a l l be 
provided by the manufacturer. 

( i l l ) Where e x t e r n a l adjustment to the v a l v e I s provided, the 
overspeed t e s t on s i t e s h a l l be performed. 

36.6 Manual Lowering 

Means s h a l l be provided w i t h i n the machine room to lower the l i f t i n an 
emergency, under manual c o n t r o l , w i t h a lowering speed not exceeding 0.2 ra/s. 
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SECTION 37 - TANKS 

37.1 M a t e r i a l 

Atmospheric storage and discharge tanks s h a l l be of metal. 

37.2 C a p a c i t y 

Tanks s h a l l be of s u f f i c i e n t c a p a c i t y t o provide f o r a l i q u i d reserve 
adequate t o prevent the entrance of a i r or other gas Into the system. 

37.3 Means f o r Checking L i q u i d L e v e l 

Tanks s h a l l be provided w i t h means f o r checking the l i q u i d l e v e l . Such 
means s h a l l be a c c e s s i b l e without the removal of any cover or other p a r t . A 
d i p s t i c k i s p e r m i s s i b l e . 

The p e r m i s s i b l e minimum l i q u i d l e v e l w i t h the car at the highest landing 
served s h a l l be permanently marked w i t h the words -

LOWEST PERMISSIBLE LEVEL - CAR AT HIGHEST LANDING. 

I f a d i p s t i c k i s used i t s h a l l be marked w i t h a l i n e worded MIN. and the 
above n o t i c e s h a l l be a f f i x e d to the tank adjacent to the d i p s t i c k . 

I f e x t e r n a l g l a s s gauges are used they s h a l l be s u i t a b l y p r o t e c t e d . 

37.4 Covers and Venting 

Tanks s h a l l be covered and s u i t a b l y vented to atmosphere. 

37.5 Factor o f Sa f e t y 

Tanks s h a l l be designed and co n s t r u c t e d so that when they are completely 
f i l l e d the f a c t o r of s a f e t y w i l l be at l e a s t 4 based on the t e n s i l e s t r e n g t h 
of the m a t e r i a l . 

37.6 F i t t i n g s and P r o t e c t i o n 

Tanks and feed pipe connections s h a l l be of f l u i d - t i g h t c o n s t r u c t i o n . 

The system s h a l l i n c o r p o r a t e a continuous f u l l flow removable o i l f i l t e r . 

Means f o r d r a i n i n g the tank s h a l l be provided. 

A l l s i d e s of the tank s h a l l be f u l l y v i s i b l e f o r examination and pr o t e c t e d 
by a substance unaffected by the working f l u i d . Where a tank has one or two 
s i d e s adjacent to w a l l s , there must be a minimum clearance of 100 mm to the 
w a l l . 

Means s h a l l be provided to prevent the tank from being overturned or 
d i s p l a c e d . Such means s h a l l comply w i t h Rule 6.4. 

MA156/13LB/1487M 



176. 

SECTION 38 - DIRECT-ACTING ELECTROHYDRAULIC LIFTS -
CLEARANCES FOR CARS AND COUNTERWEIGHTS 

38.1 Clearance at Bottom o f Car 

38.1.1 General. For d i r e c t - a c t i n g e l e c t r o h y d r a u l i c l i f t s , when the car 
r e s t s on the stop or f u l l y compressed b u f f e r , there s h a l l be v e r t i c a l 
c learances at the bottom of the car which comply w i t h Rules 38.1.2 and 
38.1.3. 

38.1.2 Mechanical Clearance. The mechanical clearance s h a l l be not l e s s 
than 50 mm between any f i t t i n g attached to the car and the f l o o r of the p i t . 

38.1.3.1 Man Clearance. The man clearance s h a l l be not l e s s than 600 mm 
between the p i t f l o o r and the lowest mechanical p a r t , equipment or device 
i n s t a l l e d beneath the car p l a t f o r m . T h i s clearance s h a l l be maintained over 
the whole car area except f o r : 

(a) guide shoes or r o l l e r s ; 

(b) p l a t f o r m aprons, guards or other equipment lo c a t e d w i t h i n 300 mm 
measured h o r i z o n t a l l y from the s i l l l i n e of any lowest f l o o r 
entrance; 

(c) f l o o r s e l e c t o r tape or rope sheaves; and 

(d) h y d r a u l i c l i n e s and f i t t i n g s ; 

(e) b u f f e r members f o r c a n t i l e v e r e d l i f t s . 

38.1.3.2 Provided that i n a l l cases, i n c l u d i n g s m a l l c a r s , the f o l l o w i n g 
requirements are complied w i t h : 

(a) A minimum space f o r man clearance s h a l l be provided adjacent to 
the underbeam of the c a r . Such space s h a l l be not l e s s than 1370 
mm long by 450 mm wide by 600 mm high; provided however that I f 
the length of 1370 mm i s not a v a i l a b l e the space s h a l l be not l e s s 
than 600 mm long by 450 mm wide by 1200 mm high. Where the 
attachment of t r a v e l l i n g c a b l e s unavoidably occurs i n t h i s man 
clea r a n c e space, the height s h a l l be measured from the lowest p a r t 
of the cable support. 

(b) The pressure pipe and f i t t i n g s s h a l l have a clearance of not l e s s 
than 450 mm i n a l l d i r e c t i o n s from I t s a x i s to the under s i d e of 
the car p l a t f o r m or equipment i n s t a l l e d beneath the car p l a t f o r m 
and not l e s s than 300 mm from the b u f f e r s t r i k e r p l a t e and 
underbeams, e x c l u d i n g the area immediately adjacent t o the 
c y l i n d e r . 

(c) There s h a l l be a v e r t i c a l clearance of 300 mm between the car 
underbeam and any c y l i n d e r support or buffer-beam. 

38.2 Car B u f f e r Clearance 

When the car f l o o r i s l e v e l w i t h the bottom l a n d i n g , the car b u f f e r 
clearance s h a l l be as f o l l o w s : 
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(a) Not more than 230 mm, but such clearance may be increased up to a 
maximum of 600 mm, provided that the lowest landing door, or 
doors, are s e l f - c l o s i n g , i n accordance w i t h the requirements of 
Rule 43. 

(b) Not l e s s than 75 mm f o r rated speeds of 0.5 m/s or l e s s . 

(c) Not l e s s than 150 mm f o r rated speeds exceeding 0.5 m/s. 

38.3 Top O v e r t r a v e l 

The t r a v e l of the car above the top landing before the ram engages i t s 
stop s h a l l be not greater than 600 mm f o r any rated speed and not l e s s than 
the d i s t a n c e given i n Table 38.3. 

TABLE 38.3 
MINIMUM TOP OVERTRAVEL 

Rated Speed 

m/s 

Minimum o v e r t r a v e l , mm 
Rated Speed 

m/s 
Without h y d r a u l i c 

cushioning 
With h y d r a u l i c 

cushioning 

< 0.25 150 100 
> 0.25 < 0.5 225 150 
> 0.5 < 0.75 300 225 
> 0.75 < 1.0 450 300 

38.4 Clearances Above Car (with Ram F u l l y Extended Against i t s Stop) 

The v e r t i c a l clearances from overhead o b s t r u c t i o n s , w i t h the ram f u l l y 
extended against i t s stop, s h a l l be not l e s s than the f o l l o w i n g : 

(a) 150 mm to guide shoes. 

(b) 230 mm f o r rated speeds not greater than 0.25 m/s and 300 mm f o r 
rated speeds greater than 0.25 m/s, to equipment other than guide 
shoes which i s not more than 300 mm i n s i d e the perimeter of the 
car roof. 

(c) Where the crosshead does not encroach over the car by more than 75 
mm, 380 mm to the crosshead. 

(d) Where the crosshead spans the car or encroaches over the car by 
more than 75 mm, 760 mm to the crosshead. Where any beam or 
p r o j e c t i o n from the c e i l i n g i s w i t h i n 450 mm measured h o r i z o n t a l l y 
from the crosshead, a v e r t i c a l clearance of 760 mm s h a l l be 
provided between the underside of such beam and the upper plane of 
the crosshead. 

(e) 900 mm to the car roof. 

( f ) 450 mm to a l l other equipment. 
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38.5 Clearance at Top of F l y i n g Counterweight 

Where a f l y i n g counterweight i s provided, the clearance i n m i l l i m e t r e s at 
the top of the f l y i n g counterweight when the car f l o o r i s l e v e l w i t h the 
bottom t e r m i n a l landing s h a l l be not l e s s than that determined by the 
f o l l o w i n g formula: 

f = h + 1 + 150 

where 

f = d i s t a n c e from the highest point of the f l y i n g counterweight, 
e.g. the frame, guide shoes or f l y i n g counterweight sheave, 
to the nearest o b s t r u c t i o n d i r e c t l y above I t when the car I s 
l e v e l w i t h the bottom t e r m i n a l l a n d i n g , i n m i l l i m e t r e s . 

h = car b u f f e r c l e a r a n c e . In m i l l i m e t r e s . 

1 - s t r o k e of car o i l or s p r i n g b u f f e r , where provided, i n 
m i l l i m e t r e s . 

38.6 Clearance at Bottom of F l y i n g Counterweight 

Where a f l y i n g counterweight i s provided, such counterweight s h a l l not 
land on an emergency block when the car ram Is f u l l y extended. The 
clearance to be maintained between the f l y i n g counterweight and the 
emergency block s h a l l be not l e s s than the sum of the f o l l o w i n g : 

(a) The d i s t a n c e the car can t r a v e l above the top landing u n t i l the 
ram engages i t s mechanical stop. 

(b) 150 mm. 

(c) For l i f t s w i t h newly i n s t a l l e d ropes, an allowance f o r rope 
s t r e t c h ( i n m i l l i m e t r e s ) of 6.5 times the length of suspension 
rope In metres measured between terminations. 
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SECTION 39 - SUSPENDED ELECTROHYDRAULIC LIFTS -
CLEARANCES FOR CARS AND COUNTERWEIGHTS 

39.1 Clearance at Bottom of Car 

39.1.1 General. For suspended e l e c t r o h y d r a u l i c l i f t s , when the car r e s t s 
on the stop or f u l l y compressed b u f f e r , there s h a l l be v e r t i c a l clearances 
at the bottom of the car which comply w i t h Rules 39.1.2 and 39.1.3. 

39.1.2 Mechanical Clearance. The mechanical clearance s h a l l be not l e s s 
than 50 mm between any f i t t i n g attached t o the car and the f l o o r of the p i t . 

39.1.3 Man Clearance. The man clearance s h a l l be not l e s s than 600 mm 
between the p i t f l o o r and the lowest mechanical p a r t , equipment or device 
I n s t a l l e d beneath the car p l a t f o r m . This clearance s h a l l be maintained over 
the whole car area except f o r -

(a) guide shoes or r o l l e r s and s a f e t y gear components; 

(b) p l a t f o r m aprons, guards or other equipment loc a t e d w i t h i n 300 ram 
measured h o r i z o n t a l l y from the s i l l l i n e of any lowest f l o o r 
entrance; and 

(c) at compensation or tape sheaves. 

A minimum space f o r man clearance s h a l l be provided adjacent t o the 
underbeam of the c a r . Such space s h a l l be not l e s s than 1370 mm long by 450 
mm wide by 600 mm high; provided however that i f the length of 1370 mm i s 
not a v a i l a b l e the space s h a l l be not l e s s than 600 mm long by 450 mm wide by 
1200 mm h i g h . Where the attachment of t r a v e l l i n g cables unavoidably occurs 
In t h i s man clearance space the height s h a l l be measured from the lowest 
part of the cable support. 

39.2 Car Bu f f e r Clearance 

The car b u f f e r clearance s h a l l be as f o l l o w s : 

(a) For o i l b u f f e r s , not l e s s than 230 mm nor more than 600 mm. 

(b) For s p r i n g b u f f e r s , not l e s s than 300 mm nor more than 600 mm. 

39.3 Compressed Ram Clearance 

when the car i s r e s t i n g on i t s bottom stop or f u l l y compressed b u f f e r and 
w i t h newly i n s t a l l e d unstretched suspension ropes, the ram s h a l l have 
a v a i l a b l e a f u r t h e r t r a v e l of not l e s s than 75 mm before I t i s f u l l y 
r e t r a c t e d . 
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39.4 Clearance of Car at Top Landing 

39.4.1 Top Car Mechanical Clearance. The clearance between any equipment 
mounted on top of the car and the nearest o b s t r u c t i o n overhead, measured 
v e r t i c a l l y , s h a l l be not l e s s than that determined by the f o l l o w i n g formula: 

C = X + R + Y + K 

where 

C • mechanical clearance when the car p l a t f o r m i s l e v e l w i t h the 
top landing. In m i l l i m e t r e s 

X 3 allowance f o r ram o v e r t r a v e l 

O x M 

O = a v a i l a b l e o v e r t r a v e l of ram t o i t s stop when the car i s at 
the top lan d i n g , i n m i l l i m e t r e s 

M = 1 f o r 1:1 ro p i n g , and 
• 2 f o r 1:2 r o p i n g , e t c 

R = rope s t r e t c h , i n m i l l i m e t r e s 
6.5 mm per metre of suspension rope measured between 
terminations 

Y = 50 mm, to a l l o w f o r car jump (equivalent to g r a v i t y stopping 
d i s t a n c e f o r 1 m/s) 

K - 150 mm. 

39.4.2 Top Car Man Clearance. The clearance measured v e r t i c a l l y between 
the car roof and the nearest overhead o b s t r u c t i o n w i t h i n 500 mm h o r i z o n t a l l y 
to the nearest part of the bow members s h a l l be not l e s s than that 
determined by the f o l l o w i n g formula: 

A = X + R + Y + L 

top car clearance when the car p l a t f o r m i s l e v e l w i t h the 
top landing, i n m i l l i m e t r e s 

allowance f o r ram o v e r t r a v e l , as given In Rule 39.4.1 

rope s t r e t c h . In m i l l i m e t r e s 
6.5 mm per metre of suspension rope measured between 
terminations 

50 mm, to a l l o w f o r car jump (equivalent to g r a v i t y stopping 
d i s t a n c e f o r 1 m/s) 

750 mm. 

where 

A 

^ tc> X 

R »v 
Y » 

L • 
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39.5 Top O v e r t r a v e l 

With newly I n s t a l l e d unstretched suspension ropes ( f o r any rated speed), 
the t r a v e l of the car above the top landing before the ram engages i t s stop 
s h a l l be not greater than 900 mm and the minimum top o v e r t r a v e l values given 
i n Table 38.3 s h a l l be increased by a rope s t r e t c h allowance of a value 
equal to the f a c t o r R i n Rule 39.4.1. 

39.6 Clearance at Top of F l y i n g Counterweight 

The clearance at the top of a f l y i n g counterweight s h a l l be i n accordance 
w i t h Rule 38.5. 

39.7 Clearance at Bottom of F l y i n g Counterweight 

The clearance at the bottom of a f l y i n g counterweight s h a l l be i n 
accordance w i t h Rule 38.6. 
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SECTION 40 - CAR AND COUNTERWEIGHT BUFFERS 

40.1 c a r B u f f e r s 

Car b u f f e r s s h a l l be provided and s h a l l comply w i t h the relevant 
requirements of Rules 10.2 to 10.6. The types of b u f f e r s provided s h a l l be 
In accordance w i t h Table 40.1(A) according to the f u l l load down speed of 
the c a r . The s t r o k e s of such b u f f e r s s h a l l be i n accordance w i t h Tables 
40.1(B) and 40.1(C). 

TABLE 40.1(A) 
TYPES OP STOPS AND BUFFERS FOR CARS 

F u l l load down speed 
of car 
m/s 

Minimum b u f f e r requirement 

< 0.45 
> 0.45 < 1.2 
> 1.2 < 1.4 

S o l i d b u f f e r s or Impact absorbing stops 
Spring b u f f e r s or o i l b u f f e r s 
O i l b u f f e r s 

TABLE 40.1(B) 
MINIMUM STROKE OF SPRING BUFFERS FOR CARS 

F u l l load down speed 
of car 
m/s 

Minimum st r o k e 

mm 

< 0.6 
> 0.6 < 0.9 
> 0.9 < 1.2 

38 
63 
100 

TABLE 40.1(C) 
MINIMUM STROKE OF OIL BUFFERS FOR CARS 

F u l l load down speed 
of car 
m/s 

Minimum s t r o k e 

mm 

< 1.3 
> 1.3 < 1.4 

110 
130 

Car b u f f e r s s h a l l be loca t e d so that the car w i l l come to r e s t on the 
f u l l y compressed b u f f e r before the ram reaches i t s downward l i m i t o f t r a v e l . 

40.2 Counterweight B u f f e r s 

Where counterweight b u f f e r s are provided, counterweight stops f o r 
suspended e l e c t r o h y d r a u l i c l i f t s s h a l l be I n t e g r a l w i t h the machine, and 
s h a l l be designed so as to prevent the ram l e a v i n g the c y l i n d e r under the 
e r e c t i o n t e s t pressure c o n d i t i o n s s p e c i f i e d In Rule 31.7. 
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40.3 P l y i n g Counterweight B u f f e r s 

F l y i n g counterweights, where provided, s h a l l not be f i t t e d w i t h b u f f e r s ; 
however emergency b l o c k s s h a l l be provided at the p i t f l o o r t o ensure that a 
v e r t i c a l c learance of not l e s s than 50 mm w i l l be maintained between any 
f i t t i n g attached t o the counterweight and f l o o r of the p i t , i n the event of 
excessive s t r e t c h of the counterweight ropes. (See Rule 38.6 f o r clearance 
at bottom of f l y i n g counterweight). 
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SECTION 41 - PITS 

41.1 General Requirements 

P i t s s h a l l be provided In accordance w i t h the requirements of Rules 11.1 
to 11.10. In a d d i t i o n , the requirements of Rule 41.2 s h a l l be complied w i t h . 

41.2 P i t s not Extending t o Lowest F l o o r of B u i l d i n g 

Where the space below the l i f t w e l l i s used f o r a passageway or i s occupied 
by persons o r , i f unoccupied, i s not secured against unauthorised access, 
the f o l l o w i n g requirements s h a l l be complied w i t h : 

(a) The c y l i n d e r and car b u f f e r s h a l l be supported by a s t r u c t u r e , or 
s t r u c t u r e s , of s u f f i c i e n t s t r e n g t h to support the e n t i r e load that 
may be Imposed upon i t . 

(b) The car b u f f e r s h a l l be capable of f u l l y absorbing the impact o f 
the f u l l y loaded car descending at 125 percent of the f u l l load 
down speed o r , f o r a rope-suspended l i f t , at governor t r i p p i n g 
speed where a governor-operated s a f e t y gear i s used. 

(c) The car b u f f e r supports s h a l l be of s u f f i c i e n t s t r e n g t h t o 
withstand, without permanent deformation, the impact r e s u l t i n g 
from the c o n d i t i o n s under paragraph (b) above. 

(d) Where a f l y i n g counterweight i s provided, the p i t s h a l l be 
arranged so that the counterweight w i l l land on s o l i d e a r t h or an 
abutment which extends down t o s o l i d e a r t h . 

(e) For rope-suspended e l e c t r o h y d r a u l i c l i f t s w i t h downward-acting 
rams, such rams s h a l l be p o s i t i o n e d so that the ram head, sheaves 
or counterweight lands on s o l i d e a r t h or an abutment thereto at a 
d i s t a n c e of not l e s s than 75 mm nor more than 150 mm beyond the 
permanent stop, and i n no case s h a l l the ram leave the gland 
assembly. 
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SECTION 42 - LIFTWELL ENCLOSURES 

L i f t w e l l enclosures s h a l l comply w i t h the requirements of S e c t i o n 12. 

SECTION 43 - LANDING DOORS 

L i f t w e l l l a n d i n g entrances s h a l l be provided w i t h landing doors which 
s h a l l comply w i t h Rules 13.1 t o 13.8. 

SECTION 44 - LOCKING OF LANDING DOORS 

44.1 General Requirements 

Locking of landing doors s h a l l comply w i t h the requirements of S e c t i o n 14 

44.2 Door Locks 

Door l o c k s s h a l l comply w i t h the requirements of S e c t i o n 14. 

SECTION 45 - CLEARANCES IN LIFTWBLLS AND ENCLOSURES 

Clearances In l i f t w e l l s and enclosures s h a l l comply w i t h the requirements 
of S e c t i o n 15. 

SECTION 46 - PIPING ETC. IN MACHINE ROOMS OR LIFTWELLS 

Refer to the requirements of Rules 7.2 and 12.5. 

SECTION 47 - SUSPENSION ROPES 

Suspension ropes s h a l l comply w i t h the requirements of S e c t i o n 16 however 
f o r suspended e l e c t r o h y d r a u l i c l i f t s or f l y i n g counterweights, a minimum of 
two ropes s h a l l be used. The wire rope data p l a t e s p e c i f i e d i n Rule 16.6 
s h a l l be permanently f i x e d , adjacent to the h i t c h p o i n t , to the crosshead o 
the f l y i n g counterweight or the machine. 

SECTION 48 - ROPE ATTACHMENTS AND FITTINGS 

Rope attachments and f i t t i n g s s h a l l comply w i t h the relevant requirements 
of S e c t i o n 17. 

SECTION 49 - SHEAVES AND PULLEYS 

Sheaves and p u l l e y s s h a l l comply w i t h the relevant requirements of 
Sec t i o n 18. 
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SECTION 50 - COUNTERWEIGHTS AND PLYING COUNTERWEIGHTS 

50.1 General Requirements 

50.1.1 Compliance w i t h S e c t i o n 19. Counterweights and f l y i n g 
counterweights s h a l l comply w i t h the requirements of S e c t i o n 19. 

50.1.2 P i t Guards. The path of t r a v e l of the counterweight i n the p i t of 
the l i f t w e l l s h a l l be screened to a height of 1800 mm, measured from the p i t 
f l o o r or a u x i l i a r y p i t f l o o r , and the lower edge of the screen s h a l l be 
s u b s t a n t i a l l y l e v e l w i t h the bottom of the counterweight, when the car I s at 
I t s uppermost p o i n t of o v e r t r a v e l . 

In no case s h a l l the lower edge of the screen be more than 600 mm from the 
p i t f l o o r . 

50.1.3 F l y i n g Counterweight O v e r t r a v e l L i m i t Switch. A f l y i n g 
counterweight o v e r t r a v e l l i m i t s w i t c h s h a l l be provided and p o s i t i o n e d so 
that i f any f l y i n g counterweight approaches w i t h i n 150 mm of the bottom 
emergency b l o c k s , the s w i t c h w i l l open the main c o n t r o l c i r c u i t and prevent 
f u r t h e r movement of the l i f t i n e i t h e r d i r e c t i o n . 

50.2 Mass of P l y i n g Counterweight 

The mass of a f l y i n g counterweight f o r a d i r e c t - a c t i n g or suspended 
e l e c t r o h y d r a u l i c l i f t s h a l l not exceed e i t h e r of the f o l l o w i n g : 

(a) A value that ensures r e l i a b l e descent of the empty car under 
normal o p e r a t i o n and a l s o , f o r d i r e c t - a c t i n g l i f t s , i n the event 
of the ram becoming detached from the c a r . 

(b) 50 percent of the combined value of the mass of the car and the 
rate d load and a l s o , f o r d i r e c t - a c t i n g l i f t s , 50 percent of the 
mass of the ram. 
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SECTION 51 - GUIDES FOR LIFT CARS AND COUNTERWEIGHTS 

Guides f o r l i f t c a r s and counterweights s h a l l comply w i t h the requirements 
of S e c t i o n 20. 

Upper and lower p o s i t i o n r e s t r a i n t s attached to the car frame s h a l l be 
provided. The d i s t a n c e between the upper and lower p o s i t i o n r e s t r a i n t s 
s h a l l be not l e s s than the height of the car frame. (See Figure 20.16 of 
Se c t i o n 20 f o r d e t a i l s of r e s t r a i n i n g p l a t e s ) . 

SECTION 52 - RATED CAR CAPACITY 

The r a t e d l o a d i n g c a p a c i t y f o r passenger and/or goods l i f t s s h a l l comply 
w i t h S e c t i o n 21. 

SECTION 53 - CAR CONSTRUCTION 

53.1 General Requirements 

The c o n s t r u c t i o n of l i f t c a r s s h a l l comply w i t h r e l e v a n t requirements of 
Sec t i o n 22, except that f o r d i r e c t - a c t i n g l i f t s Rules 22.1, 22.10.2(a) and 
(c) do not apply and i n l i e u o f which the requirements of Rule 53.2 s h a l l 
apply. 

53.2 Car Frames f o r D i r e c t - A c t i n g L i f t s 

Every d i r e c t - a c t i n g l i f t s h a l l have a car frame c o n s i s t i n g of a bow, s l i n g 
and b u f f e r members or t h e i r e q u i v a l e n t f o r C a n t i l e v e r e d Cars. S t r e s s e s and 
d e f l e c t i o n s In the car frame and p l a t f o r m members s h a l l be determined by the 
formulae l i s t e d i n S e c t i o n 65. 

SECTION 54 - CAR DOORS 

Car doors s h a l l comply w i t h the requirements of S e c t i o n 13. 

SECTION 55 - POWER OPERATION OF CAR AND LANDING DOORS 

Power o p e r a t i o n of car and landing doors s h a l l comply w i t h the 
requirements of S e c t i o n 23. 

SECTION 56 - ELECTRICAL INSTALLATION 

E l e c t r i c a l I n s t a l l a t i o n s h a l l comply w i t h the requirements of S e c t i o n 24. 
In a d d i t i o n , the c i r c u i t - b r e a k e r or i s o l a t o r s p e c i f i e d i n Rule 24.21 t h e r e i n 
s h a l l be provided w i t h a n o t i c e on, or adjacent to i t , bearing the f o l l o w i n g 
words: 

THIS SWITCH SUPPLIES A LIFT. 
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SECTION 57 EARTHING 

transformers. e l e c t r i c a l nppnrarua-tirrtTrtlT ' f r ' rTrrTrrT r n r i s h a l l comply w i t h 
LI i t l l q u l r e m o n t o of Rules 24 13 t o 74,1,7. 

SECTION 58 - PRECAUTIONS IN WIRING 

The precautions to be taken In the general w i r i n g of a l i f t i n s t a l l a t i o n 
s h a l l be i n accordance w i t h S e c t i o n 24. 

SECTION 59 - OPERATING DEVICES AND CONTROL EQUIPMENT 

Operating devices and c o n t r o l equipment s h a l l comply w i t h the requirements 
of S e c t i o n 25. 

NOTE: Where a manual i n c h i n g device i s provided, t h i s i s t o be 
supplementary to the a n t i - c r e e p l e v e l l i n g device r e q u i r e d by Rule 61.4. 

SECTION 60 - ELECTRICAL PROTECTIVE DEVICES 

60.1 General Requirements 

E l e c t r i c a l p r o t e c t i v e devices s h a l l comply w i t h the r e l e v a n t part of 
S e c t i o n 26. 

60.2 Top O v e r t r a v e l L i m i t s w i t c h 

A top o v e r t r a v e l l i m i t s w i t c h complying w i t h Rule 61.3 s h a l l be provided, 
where the rated speed exceeds 0.5 m/s and a h y d r a u l l c a l l y cushioned stop i s 
not provided (see Rule 34.2.6). 

60.3 Anti-Creep L e v e l l i n g Device 

An a n t i - c r e e p l e v e l l i n g device complying w i t h Rule 61.4 s h a l l be provided 
f o r every e l e c t r o h y d r a u l i c l i f t . 

60.4 Normal L i m i t Switches 

Normal l i m i t switches s h a l l be provided f o r every e l e c t r o h y d r a u l i c l i f t i n 
accordance w i t h Rule 61.2. 

60.5 Door Lock Valve 

A door l o c k v a l v e and t e s t switches s h a l l be provided f o r every 
e l e c t r o h y d r a u l i c l i f t i n accordance w i t h Rule 36.4. 

60.6 P l y i n g Counterweight O v e r t r a v e l L i m i t Switch 

A f l y i n g counterweight o v e r t r a v e l l i m i t s w i t c h s h a l l be provided f o r every 
f l y i n g counterweight In accordance w i t h Rule 50.1.3. 
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SECTION 61 - TERMINAL STOPPING DEVICES 

61.1 General Requirements 

Normal and o v e r t r a v e l l i m i t switches s h a l l comply w i t h Rule 27.1. 

61.2 Normal L i m i t Switches (Slowing Down and Stopping) 

61.2.1 General. Upper and lower normal l i m i t switches s h a l l be provided 
and arranged to slow down and stop the l i f t a u t o m a t i c a l l y , at or near the 
top and bottom landings, w i t h any load up to and i n c l u d i n g r a t e d load i n the 
l i f t and from any speed a t t a i n e d In normal o p e r a t i o n . Such switches s h a l l 
f u n c t i o n independently of the o p e r a t i o n of the o p e r a t i n g device and of the 
top o v e r t r a v e l l i m i t s w i t c h . The s w i t c h s h a l l be designed and i n s t a l l e d so 
that I t w i l l continue t o f u n c t i o n u n t i l the ram i s f u l l y extended against 
I t s stop, or the car i s r e s t i n g on the f u l l y compressed b u f f e r . 

61.2.2 L o c a t i o n . Normal l i m i t switches f o r e l e c t r o h y d r a u l i c l i f t s s h a l l 
be operated by the movement of the l i f t and l o c a t e d -

(a) on the l i f t c a r ; or 

(b) i n the l i f t w e l l ; or 

(c) i n the machine room. 

61.2.3 Switches i n Machine Rooms. Normal l i m i t switches l o c a t e d In a 
machine room s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) The s w i t c h contacts s h a l l be mounted on and operated by a device 
mechanically connected t o and d r i v e n by the l i f t . Devices 
depending on f r i c t i o n or t r a c t i o n s h a l l not be used. 

(b) Tapes, c h a i n s , ropes or s i m i l a r devices, mechanically connecting a 
normal l i m i t s w i t c h device t o the l i f t and used as a d r i v i n g 
means, s h a l l be provided w i t h a broken tape s w i t c h complying w i t h 
Rule 26.1.6 which w i l l open the c o n t r o l c i r c u i t and stop the l i f t 
machine i f such d r i v i n g means f a i l s . 

NOTE: A f l o o r c o n t r o l l e r or s e l e c t o r may be used as a normal l i m i t 
s w i t c h I f i t s contacts and the means f o r operating them comply w i t h the 
relevant requirements of Rules 61.1 and 61.2. 

61.3 Top O v e r t r a v e l L i m i t Switches 

61.3.1 Operation. Top o v e r t r a v e l l i m i t switches, where r e q u i r e d under 
Rule 60.2 s h a l l comply w i t h the f o l l o w i n g : 

(a) Be l o c a t e d i n the l i f t w e l l . 

(b) Be operated by a metal cam on the c a r . 

(c) Comply w i t h Rule 61.1. 
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(d) Not c o n t r o l the same c o n t r o l l e r switches or co n t a c t o r s as the 
normal l i m i t switches unless two or more separate and independent 
c o n t r o l l e r switches or co n t a c t o r s are provided, two of which s h a l l 
be c l o s e d to complete the c i r c u i t of the pump motor and of the 
upvalve s o l e n o i d where such i s used. The c o n t r o l c i r c u i t s h a l l be 
designed and I n s t a l l e d so that a s i n g l e e a r t h f a u l t or 
s h o r t - c i r c u i t may prevent e i t h e r one but not both the normal 
stopping l i m i t s and top o v e r t r a v e l l i m i t s w i t c h c i r c u i t s from 
stopping the pump motor. 

61.3.2 S e t t i n g . The s e t t i n g o f top o v e r t r a v e l l i m i t switches s h a l l be 
such that the f o l l o w i n g requirements w i l l be complied w i t h : 

(a) The switch s h a l l not f u n c t i o n w i t h the normal o p e r a t i o n of the 

(b) The sw i t c h s h a l l open before the l i f t car has t r a v e l l e d beyond the 
top l a n d i n g , by a d i s t a n c e not exceeding o n e - t h i r d of the 
a v a i l a b l e top o v e r t r a v e l provided In Rule 38.3. 

(c) The switch s h a l l be designed and I n s t a l l e d so that I t w i l l remain 
opened when the ram i s f u l l y extended against i t s stop. 

(d) Where top o v e r t r a v e l l i m i t switches are provided w i t h a d j u s t a b l e 
mountings, they s h a l l be pinned In p o s i t i o n a f t e r f i n a l adjustment 
of p o s i t i o n has been made. 

61.4 Anti-Creep L e v e l l i n g Device 

Every e l e c t r o h y d r a u l i c l i f t s h a l l be provided w i t h an a n t i - c r e e p l e v e l l i n g 
device complying w i t h the f o l l o w i n g requirements: 

(a) I t s h a l l prevent the car from s i n k i n g more than 150 mm below the 
lan d i n g , i r r e s p e c t i v e of whether the landing door i s open or 
cl o s e d . 

(b) I t s h a l l comply w i t h the re l e v a n t requirements of Rule 25.4. 

(c) I t s o p e r a t i o n may depend on the a v a i l a b i l i t y of e l e c t r i c power, 
and t o t h i s end the c i r c u i t - b r e a k e r or I s o l a t o r s h a l l be kept i n 
the c l o s e d p o s i t i o n at a l l times except d u r i n g maintenance, 
r e p a i r s and In s p e c t i o n and during an emergency. 

(d) The e l e c t r i c a l p r o t e c t i v e devices r e q u i r e d In S e c t i o n 60 s h a l l 
not, as f a r as p r a c t i c a b l e , cause power t o be removed from the 
an t i - c r e e p d e v i c e , provided however that the f o l l o w i n g switches 
s h a l l cause power t o be removed from the a n t i - c r e e p d e v i c e : 

61.5 P l y i n g counterweight Bottom O v e r t r a v e l L i m i t Switch 

A f l y i n g counterweight bottom o v e r t r a v e l l i m i t s w i t c h s h a l l be provided In 
accordance w i t h Rule 50.1.3. 

l i f t . 

( i i ) Stop switch on top of c a r . 
( I l l ) P i t stop s w i t c h . 
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SECTION 62 - INDICATORS, ANNUNCIATORS> ALARMS, TELEPHONES, ETC 

I n d i c a t o r s , annunciators, alarms, telephones, e t c , s h a l l comply w i t h the 
requirements of S e c t i o n 28. 

SECTION 63 - CAR AND COUNTERWEIGHT SAFETY GEAR 

Car and counterweight s a f e t y gear s h a l l comply w i t h the re l e v a n t 
requirements of S e c t i o n 29 provided that -

(a) f o r e l e c t r o h y d r a u l i c l i f t s under the c o n d i t i o n s of Rule 41.2(b) 
Type A s a f e t y gear (see Rule 29.8.1) may be permitted on 
counterweights f o r r a t e d speeds up to 1 m/s and arranged t o 
operate on f r e e f a l l ; and 

(b) s a f e t y gear s h a l l not be i n s t a l l e d on the car of a d i r e c t - a c t i n g 
e l e c t r o h y d r a u l i c l i f t . 

SECTION 64 - SPEED GOVERNORS 

Speed governors s h a l l comply w i t h the re l e v a n t requirements of S e c t i o n 30 
provided that -

(a) f o r s a f e t y gears on suspended c a r s and f o r Types B, C and D s a f e t y 
gears on roped counterweights, the speed values i n column 1 o f 
Table 30.2 s h a l l r e f e r t o the f u l l - l o a d down speed of the c a r , and 
columns 2 and 3 s h a l l apply as shown t h e r e i n ; and 

(b) f o r s a f e t y gears on counterweights where a governor i s used, the 
governor s h a l l be provided w i t h a switch which s h a l l open the 
c o n t r o l c i r c u i t before or at the time the governor g r i p s the 
governor rope. The s e t t i n g of the s w i t c h and of the speed of 
mechanical t r i p s h a l l be such as w i l l prevent o p e r a t i o n of the 
s w i t c h or mechanical t r i p p i n g (or s t r i k i n g of f l y w e i g h t s ) when the 
f u l l y loaded car i s t r a v e l l i n g downwards. 
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SECTION 65 - CAR FRAME AND PLATFORM STRESSES AND DEFLECTIONS 
FOR DIRECT-ACTING ELECTROHYDRAULIC LIFTS 

65.1 General 

The s t r e s s e s and d e f l e c t i o n s i n the car frame and p l a t f o r m members of 
d i r e c t - a c t i n g h y d r a u l i c l i f t s s h a l l be based on the formulae i n t h i s s e c t i o n 
and evaluated f o r -

(a) the o p e r a t i n g c o n d i t i o n ; 

(b) the b u f f e r engagement c o n d i t i o n . 

For a s s e s s i n g the s t r e s s e s and d e f l e c t i o n s i n the car frame and p l a t f o r m 
members of suspended e l e c t r o h y d r a u l i c l i f t s the re l e v a n t s e c t i o n s of Part 2 
of the Rules s h a l l be a p p l i e d . 

For c a r s w i t h c ar frame loc a t e d o f f the p l a t f o r m c e n t r e - l i n e by more than 
V 8 of the d i s t a n c e from f r o n t t o back of the p l a t f o r m or other s p e c i a l 
car frame and p l a t f o r m c o n s t r u c t i o n , the formulae and s p e c i f i e d methods of 
c a l c u l a t i o n of loads and the r e s u l t i n g s t r e s s e s and d e f l e c t i o n s s h a l l be 
modified t o s u i t the s p e c i f i c c o n d i t i o n s and requirements i n each case. 

The c o n d i t i o n s of loading s h a l l be determined i n accordance w i t h the 
rel e v a n t requirements of Rules 22.10.1 and 22.10.2. 

The maximum p e r m i s s i b l e s t r e s s e s and d e f l e c t i o n s of car frame and p l a t f o r m 
members s h a l l not exceed those permitted by Rules 22.10.3 and 22.10.4 unless 
otherwise s p e c i f i e d i n t h i s s e c t i o n . 

65.2 Bow Members 

The s t r e s s e s i n the bow members s h a l l be based on the dead load of the 
members and the t o t a l load i f any, supported by the bow members. 

The bow members and connection between the bow member and s l i n g s h a l l be 
designed t o r e s i s t the bending moment, shear and a x i a l f o r c e s t r a n s f e r r e d 
between the s l i n g and the bow members. 

65.3 B u f f e r Members 

65.3.1 P l a t f o r m members supported d i r e c t l y by b u f f e r members. The 
bending s t r e s s e s In the b u f f e r members s h a l l be based on the maximum rated 
load u n i f o r m l y d i s t r i b u t e d over the length of the b u f f e r members and h a l f 
the t o t a l weight of the car a c t i n g at each end of the b u f f e r members. 

65.3.2 P l a t f o r m members supported on i s o l a t o r s at or adjacent to the ends 
of the b u f f e r member. The concentrated loads equal to 1/2 of the t o t a l 
maximum s t a t i c load on the ram s h a l l be a p p l i e d at each end of the bu f f e r 
members t o determine the bending s t r e s s e s i n the b u f f e r members. 
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65.4 P l a t f o r m Members 

The bending s t r e s s e s i n the p l a t f o r m members s h a l l be based on the rated 
load and the p l a t f o r m weight un i f o r m l y d i s t r i b u t e d along the length of the 
members f o r c o n d i t i o n s of loadings as s p e c i f i e d i n Rule 22.10.1. For 
passenger and goods l i f t s , the s t r e s s e s i n the p l a t f o r m members s h a l l a l s o 
be determined f o r the c o n d i t i o n s p e c i f i e d i n Rule 22.10.1(c). 

65.5 S l i n g Members 

The s t r e s s e s i n each s l i n g member due to bending and compression and the 
slenderness r a t i o of each s l i n g member and i t s moment of i n e r t i a under the 
c o n d i t i o n s of loading as s p e c i f i e d i n Rule 22.10.1 s h a l l be determined i n 
accordance w i t h the f o l l o w i n g formulae. 

65.5.1 Bending S t r e s s e s 

f b = ML. 
4 HZ 

where 

fb = the bending s t r e s s In each s l i n g member about the a x i s 
normal t o the plane of the car frame (MPa) 

M = t u r n i n g moment due to one h a l f of the rated load d i s t r i b u t e d 
over h a l f the area of the t o t a l p l a t f o r m (N-ram) 

M - WD 
8 

where 

W = ra t e d load (N) 

D = i n s i d e width of car (mm) 

L = f r e e length of s l i n g member (distance from lowest f a s t e n i n g 
i n bow member t o top f a s t e n i n g i n b u f f e r member) (mm) 

H = v e r t i c a l centre d i s t a n c e beween guide shoes or r o l l e r s (mm) 

Z = s e c t i o n modulus of one s l i n g member about the n e u t r a l a x i s 
normal to the plane of the car frame which Is u s u a l l y the 
weaker a x i s (run3). 

65.5.2 Compressive S t r e s s e s . The compressive s t r e s s e s i n the s l i n g 
members s h a l l be based on the weight supported on the bow members i f any and 
a l s o the dead loads of the bow member and s l i n g members. 

I f s i d e braces are used to f a s t e n the s l i n g members and the p l a t f o r m , the 
compressive loads i n the s l i n g member due to the p l a t f o r m loads coming up 
through the s i d e braces s h a l l be considered In a d d i t i o n t o the above loadings 

f a - compressive s t r e s s i n each s l i n g member. 
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65.5.3 Combination of s t r e s s e s In the s l i n g members. The maximum 
s t r e s s e s i n the s l i n g members subject t o bending and a x i a l compression s h a l l 
be so proportioned that the q u a n t i t y [(fa/Pa) + (fb/Pb)] does not exceed 
u n i t y . 

where 

f a = a c t u a l a x i a l compressive s t r e s s (HPa) 

fb = a c t u a l bending s t r e s s (HPa) 

Pa = p e r m i s s i b l e a x i a l compressive s t r e s s [not exceeding 
117-0.0033 ( L / R ) 2 ] (HPa) 

Pb = p e r m i s s i b l e bending s t r e s s as s p e c i f i e d i n Rule 22.10.3 (HPa) 

L • f r e e length of s l i n g member (mm) 

R = l e a s t r a d i u s of g y r a t i o n of s l i n g member (mm). 

65.5.4 Slenderness R a t i o . The slenderness r a t i o L/R f o r s l i n g members 
subject to compressions other than those r e s u l t i n g from b u f f e r engagement 
s h a l l not exceed one hundred and twenty (120). Where no side-brace i s 
f i t t e d or the upper side - brace connections on the s l i n g members are 
located at a p o i n t l e s s than 2/3 of L from bottom, (top f a s t e n i n g i n b u f f e r 
member) a slenderness r a t i o o f L/R not exceeding 160 s h a l l be p e r m i s s i b l e . 

65.5.5 Homent of I n e r t i a . The moment of i n e r t i a o f each s l i n g member 
s h a l l be not l e s s than that d e r i v e d by the f o l l o w i n g formula: 

I = HL 3 

457EH 

where 

I = moment of i n e r t i a about the n e u t r a l a x i s normal to the plane 
of the car frame (ram*) 

E - modulus of e l a s t i c i t y o f the m a t e r i a l used (HPa). 

other symbols are as defined In Rule 65.5.1. 

65.6 B u f f e r Engagement 

The d e c e l e r a t i n g force [as s p e c i f i e d i n Rule 22.10.2(b)] r e s u l t i n g from 
b u f f e r engagement s h a l l be a p p l i e d to determine the s t r e s s e s i n the bow, the 
s l i n g and the b u f f e r members. 
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