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Sperrin products are manufactured under the control of the quality management systems of Sperrin
Metal Storage Solutions to BS EN ISO 9001:2008. This Sperrin Design Manual and associated
manuals have been designed to reflect standard product configurations. System details and designs may
vary according to particular customer requirements.

Sperrin Metal reserve the right to change or modify details and specifications contained within this
catalogue without notice.

This Technical Manual is controlled using a revision number which is clearly shown on every page and
the current manual is placed in the public folder on the company server. Any other copies of this
manual are uncontrolled.
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L1 Metal

STORAGE SOLUTIONS

ADVANTAGES OF SPERRIN PALLET RACKING

INTRODUCTION

Sperrin have spent the last three years implementing a successful
programme of research and development into a new Pallet Racking
System. This programme has involved testing and analysing competitor's
systems determining methods of construction and inevitably mechanisms
of failure. In total 16 research students under the supervision of Sperrin's
Research and Development Department have conducted studies in this
area at the Queen's University, Belfast establishing a link with the
Mechanical Engineering Dept. on a par with that of Ford, Jaguar or Honda.

All research was originally performed in accordance with SEMA's Code of
Practice but this has been taken many steps further to a scientific level with
the components being analysed in minute detail in the light of varying
material gauge / yield strength and part shapes etc. Sperrin have
presented such research to Prof. Jim Rhodes, Strathclyde University,
Scotland (one of the main contributors to SEMA and the British Standards
Association) who stated that our research levels were well ahead of many
competitors and certainly higher than SEMA requirements.

SPERRIN UPRIGHT

The Sperrin upright has been re-designed to give
1. Greater flexibility on account of pitch being reduced from 100mm to 50mm.

2. The upright now being rolled is of a more consistent and definite shape
with the fitting of the new roller and punching plant.

SPERRIN ANCHOR PLATE

The Sperrin anchor plate has been re-designed to give
1. increased stiffness at beam joints such that

a. All beams now carry greater loads than the original 2-lugged beams

b. the racking structures are more stable with ultimately greater factors of
safety incorporated in their design compared to competitors systems, e.g.
link 51 and Dexion which do not employ the wedge fit system.

2. With the longer anchor plate (now 250mm long) there is now less stress
per unit area of the upright caused by anchor pushing against surface than
with the original plate (175mm long).

Despite an increase in the length of the anchor plate its material cost has been
maintained with a reduction in gauge from 4.75mm to 3.5mm.
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L1 Metal

STORAGE SOLUTIONS

WELDED FRAMES VERSUS BOLTED FRAMES

Pallet racking is to all intentions similar in terms of beam, upright, foot-
plate and cross-tie design but where a definite demarcation exists is in
the form of fabrication and erection. Sperrin's has the capability to
supply welded frames or bolted frames. The two systems are
compatible and the decision can be customer preference.

NB: Drive — In/ Drive Through System welded frames must be used.

CONCLUSION

Sperrin are in a position of strength in that they are the only
manufacturer of storage equipment in Ireland. As a manufacturer they
control buying of raw material, manufacturing, shipping and installation
such that they can exert full authority and responsibility over the full
project. As a result of our close proximity and size we can place you
the customer in a position of priority and can supply extras etc. in a
short space of time. Also with Northern Ireland’s efficient and local
workforce (lower paid than any other area of UK) we are able to offer a
competitive price backed by a full and instant reply service.

Sperrin have demonstrated their quality in service, supply and
manufacture with exports to Europe, Middle East, Far East, America
and UK now at 70% of output. Sperrin have received the Queen's
Award for Export on three occasions, the DTI business award for
British Business and the Anglo-Dutch Award for Enterprise as rewards
for its success.
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L1 Metal

STORAGE SOLUTIONS

POINTS TO CONSIDER WHEN SURVEYING A WORK PLACE
FOR
STORAGE EQUIPMENT

1. Check the state of floor with particular attention to its ability to contain
an anchor bolt and that the floor is level (i.e. floor construction =
concrete, bituminous).

2. Check overall layout of building (all relevant dimensions) and
positions of permanent fixtures, e.g. pipes, lights, doorways, manhole
covers, ceiling steelwork etc.

3. Determine dimensions of product to be stored (width x depth x
height), are the goods to be palletised (what type / size of pallet).
Always remember to get the total height of pallet + product to be
stored. Find out the orientation of the goods to be stored. Receive a
definitive maximum load per pallet from customer.

4. Measure the forklift to be used in association with the Pallet Racking
and in particular:

a. Is forklift to be Narrow Aisle (wire guided or guide rail) or reach truck

b. et'?urning circle of forklift to determine aisle width of racking (reach

C. trll_d/ﬂa;)(imum reach height of forklift (highest beam level cannot exceed

d. thll\i?aximum width of forklift (narrow and drive-in aisle width
determination)

5. If a completely new system is to be introduced determine from
customer the number and mix of pallet sizes.

6. Before leaving site determine colour of racking i.e. standard for
uprights = grey or blue beams = orange.

7. It is important to stress that if pallets used by customers are of poor
quality then the racking is at risk of the same pallets collapsing.

Determine access points to site, i.e. door opening sizes and actual distance
that goods must be transported from lorry off-loading point to erection
position. It may also be necessary to agree on a possible clearance
schedule where the site is already packed with goods which are to be stored
on proposed equipment (remember that installation can only commence in
an area which has been cleared).



Pallet Racking Manual Revision: 2 Date: 04/05/2011 Page: 6 of 33

; \ N ol \
a A L
I oul— o
oA L 5
Zu od 5
== €9
e oz -
zZ 57 %
=5 ZZ 3
[14 o e Ll D ]
— 4 - I
i \ ’ \ | C |
1] > \ x \ \ \ —\
L o
I o
| IAVAVAVI S UAAN © & ¢ @
) [
o L g — e
o] s N 7500 3300— 5
= | Iy i
S - & < -
Il ———s5500———|  ssno
< ——ss00———|
. 0 .
—s200— L 3200 T — L N
[ u W
) \ .
o | 5400
Q——s400—— s
; a0 3t -
—st00— W ©
Q Y
[y | 75—
5300———|
W ——s300—— | ;
K4 <]
< ] < o
[ A N
00— o NN\ ”
0 —2900— 5200——— —2900— ‘ 520!
5200——— 0 ol —|
() @ 10| o)
~ ~ o < ™
Ll L 5 -
S # 0t §
~ wo | 7200 | —e800—| | -—2800— 7300—————|
29 ) & 5100———| I
5100——] Z

6P
49
4

7000———

26k
!
!
1]
1

SOoP

S0

{E
H@ \

5000——|

‘*2800—

—2600—

700 900

o
avi Com-
- oo}
o \VAYAY;
4800——|
4800-

6E

27E
S1P

28P
4
T
8

;
E

7000————

N —2400—] S —2400—] ~
o
N o 0|
‘ W o - 4700—— o )
T “ I~ ; v
5]
o . o 571
I 40—

S1E

4600—|

—2500—
2200
4500——|
4500—|
mrn R FAVAV/| IAA/
. 4400——| 4400
50—

b

%
[ SE
g
%
T 10P
L

R

SeE

32E
10E
S5P

32P

1P
5SS
32

[ o
2100 o 2100
L & 9 o s
) ” w o
0 Y 0 0 )
— n ol n
—2300—| 3 —4300— = 4300——| =
4300——| -
Ny —650———— 2000 & 4 2000 <
< o n 50—
]

4200—|

4200———]

——4100——|

A2 |\VAVAVAVI|
—6400——]

K
S4E

20

12E
1K
S7P
35P
13P
r‘@‘
%
57

:
:

35E

L N
m o 4100—|
W 10— o © 0 ® o
n n o < N
’ g e i vAvAvAV/E
L 19 —1800 1800+
2100—| -
; [ ——4000——
——4000——| < [ o
L — [} N ol [
L ~ - n o 1| »
vi ERavav KR :
1700 1700+
—2000— 390 390
L —610——
2 g 3 .
® S 3 ©
S 0 —6100——
[is}
. —3800——
1900

16E
£
2
61P
39P
16P
%
8

o 0
&} 00—
& 70— 1500 3700—| o 1506
—370 0
: ¥ m S 2 e °
o g 4 ? N se—— w ? ¥ seo——|
—s5900—— T ' <
14004 —| 11400 - 3600—
[ T € & o L ™
v W gl O N & q0 © . @
1700+ E < - <
L1300} ——ss0———— M koo —s8———
 — [ o 3500—— —3500—]|
——3500— E v .
w LJ 3 [ & o o
S § Wl T ¢ 74 ¥ =
<~ o )
1600 (@RS s = e e
—3400— A Z —3400— 3400—!
> <
o -
2

EXTENSIONS CHART




Pallet Racking Manual

BOLTED END FRAMES

STANDARD CHART

Revision:

2

Date: 04/05/2011

Page: 7 of 33

LN/

[ 7

/]

3000

S300

SVAYA N\ VAVAVAV NN 7/
Do ~ 7 7
Y % 7
vav: I 7
W7avi BN wiavavavi it e
A B A A Y R e e e
17avavavi BSvs 7
—2300— “L/“\\ AN //” w// /4
24 7
I HN /]
PAVAVAV:
Eivavavi e e s s
NVavav; IEENENVAVA AV
B~ - y
== o7~ b -

KK
K3

X L
IN a
o o
? T

L
W
o
?

ISHS

— 1100 |—

AN

1000—

N

—' 300'—

‘ 200

| NN/

1006

/]

L /]
4 /]
14 /]
4 /]
LI\ /]
LN /]




Page: 8 of 33

Date: 04/05/2011

Revision: 2

Pallet Racking Manual

COIXOSIXOUSTD) 9id 4

(SXO00LXO08L) vidd

COIXO0IX0ZLD 2id 4

m‘/,
——
-

4 )
N

O

COLXO0IXO08L> S5id 4

COLXO0IXOBL> ©id 4

O

™
AW

™

(SXO00LX02) lid 4

™M
VRV

™

>d1Y 1dl




Pallet Racking Manual Revision: 2 Date: 04/05/2011 Page: 9 of 33

STANDARD ADJUSTABLE
PALLET RACKING

FXPLODED DRAWING

ROW SPACER

CHIPBOARD
CLADDING —

CHIPBOARD
SUPPORT

F—SPLICING
PLATE
FRAME

BEAM

=

DRUM CHOCK

POST PALLET
CHANNEL

PALLET SUPPORT
BAR

COIL CRADLE

UPRIGHT
PROTECTOR
FLOOR MOUNTED

FORK CLEARANCE BAR

DROP OVER
STEEL PANELS

FRAME
\ \
b L g e
FODTPLATE PROTECTOR

COLUMN MOUNTED

=)

e LOWEST POSITION
wsw || OF BEAM

To facilitate beam being positioned at bottom

I
ANCHOR 5 you should add 20mm to profile height
PLATE a ie. A 6000mm E/F should ke 6020mm in this instance
F{/"WELD BEAD
sk

——— BASE PLATE
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STANDARD ADJUSTABLE
PALLET RACKING

TERMINOLOGY

~

© e

]
=
b

A

@Levels

Number of storage levels in the height @A@Sle
Space giving access to picking or loading

@Run
A series of bays connected lengthways @S@ngle Stided Run

B Single depth of rack, usually accessible
@Double Sided Run on one side only.
Two runs built back to back @B&y
@A%S’le Width A module between upright frames

Space for movement or transport

but not giving direct access to
picking or loading faces
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V&L

<:>B@umm Length
<:>Buse‘}%u¢@ Type

<:>H@p%h of Frame

<>}hﬁgh¢ of Frame
C)[@ud on Beam
Pitch

Type

C)B@dmmA[@ngﬁl

2 — 75+1000+75+1000+75+1000+75

Beam length is calculated from
the size of pallets or load
(whichever is the greater) with

100 1200 100 1200 100 the addition of a minimum of
j ‘ ‘ 75mm working clearance.
[ LOAD LOAD }

[ [ [ [ [ J
EXAMPLE — 1

7%‘ 1000 /5 1000 72 1000 75
[ LOAD LOAD LOAD
[ | T T T I i J

EXAMPLE — 2

Worked Examples — 1&2

1 — 1004+1200+100+12004+100 = 2700mm

= 3300mm

=

IR N

ST

11
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(2)Base—Plate Type
120 110,/130 NoTE
.—W : /130 BASE—PLATES (a) AND (b)— 5Smm THICK PLATE
BASE—PLATE (c) AND (d)—10mm THICK PLATE
ol WHEN USING BASE—PLATE (b) LOWEST CROSSTIE
© ¢ MUST BE FIXED AT 300mm ABOVE GROUND
[ [ / ‘ [N E— TO ALLOW THE LOCATION OF TRUBOLTS DURING
Dia. 14~ |59 L lo0 \-Dia.14 INSTALLATION.
(a) Standard (b) Reversed
SINGLE BOLT BASE—PLATES
100 150
10 20
\ o \ S .
ﬁg &8 =i
: ‘\‘
= I [ I
[ [ .
—| Dio.14 | —Dia.14
\
(c) Standard (d) Drive—in z
i\

(3)Depth of Frame

THE FRAME DEPTH

IS DICTATED BY THE TYPE AND SIZE
OF PALLET BEING USED. THE STANDARD PRACTICE FOR
COMMONLY USED PALLETS IS SHOWN BELOW.

FOUR—WAY ENTRY

unsupported perimeter base board.

. = [ [ p]
As close as possible
to centre line of [MBeoms %J
end pallet blocks. L clL
NOTE:Beams must be never be positioned under

TWO—-WAY ENTRY

(Non Reversible)

100

o
150mm_|

doer Ly T A

TWO—WAY ENTRY

(Standard)

POSITION BEAMS AT X OR Y

12
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@H@f@lgh% of Frame

THE HEIGHT OF THE FRAME IS DEPENDENT ON
THE BEAM PITCH x NUMBER OF LEVELS.

@med on Beam

LOAD ON BEAM IS CALCULATED FROM TOTAL
WEIGHT OF LOAD AND PALLETS.

FRAME HEIGHT MUST BE AN INCREMENT OF 50mm.

v

Anchor plate

@B@@tm Type

BEAM TYPE IS DEPENDENT ON LOAD AND SPAN.
A BEAM CAN BE SELECTED FROM THE LOAD TABLES.

BEAM LOADS ARE ALL CONSIDERED 4
AS UNIFORMLY DISTRIBUTED LOADS.
@B@@Lm Piteh
’
: P
C
ﬁB
<C
T T T T
/ \
= ] ?;I .
/ I
[ \
L g |0 |
D Beam
]

AN

;

i

)

BEAM PITCH IS ALWAYS IN INCREMENTS OF 50mm.
BEAMS ARE WELDED 35mm DOWN FROM TOP OF
ANCHOR PLATE AS STANDARD.

A BEAM PITCH
B OPERATING CLEARANCE
C = BEAM DEPTH — DEPENDS ON BEAM TYPE

BEAM HEIGHT = HEIGHT FROM FLOOR TO TOP OF BEAM.

RECOMMENDED OPERATING CLEARANCE
FOR BEAMS

Beam Height Minimum Clearance
Om 3m 75mm

3m 6m 100mm

6m — 9m 125mm

9m — 12m 150mm

13
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STANDARD ADJUSTABLE
PALLET RACKING

OVERALL DIMENSIONS

BAY CENTRES — NOMINAL PLUS 80mm

BEAM LENGTH OVER CONNECTORS — NOMINAL

BEAM ROLLING LENGTH — NOMINAL MINUS 8mm

Plan View

NOMINAL FRAME
DEPTH of Bay

SPERRIN UPRIGHT

80mm

AR
[ f ME=86 3% ME7103<% ME-123

Flevated View
of Bay

BASE PLATE

1505mm (1510mm)
1500mm
1384mm (1389mm)
1367mm (1372mm)
1347mm (1352mm)

DIAGRAM SHOWING THE RELEVANT CLEARANCES FOR A TYPICAL BAY OF RACKING
WHERE THE BEAM IS LOCATED 1500mm ABOVE A 5mm THICK BASE PLATE
(Dimensions in brackets indicate relevant clearances for 10mm base plates)

NOTE: -

Beam length over connectors Nominal = Dimension shown in Price List & Load Tables.

Nominal frame depth = Dimension shown in Price List & Load Tables.

It is essential to specify the dimensions shown above correctly in order to prevent design errors.

14



Pallet Racking Manual Revision: 2 Date: 04/05/2011 Page: 15 of 33

FRAME SPECIFICATION

height ] 5] = 3 3 S Total No
— N ™) ~ Ig] O ;

of 1 1 1 1 1 i of bracing

end - | i - ) members

frame | & =] f | i -

(rmm) % " # H=horiz.

i d=diag

300 * * * 2 H 1D
900 * X ¥ 2 H 1D
1000 * * * 2 H 1D
1100 * ¥ ¥ 3 H 1D
1200 * ¥ * 3 H 1D
1300 * ¥ X 3 H 1D
1400 * X * 3 H 1D
1500 * X X * 2 H 2D
1600 * * % ¥ 2 H 2D
1700 * ¥ ¥ * 2 H 2D
1800 * X X ¥ 3 H 2D
1900 * X X * 3 H 2D
2000 * X X X 3 H 2D
2100 * * % ¥ 3 H 2D
2200 * ¥ K X * 2 H 3D
2300 * X X ¥ X 2 H 3D
2400 * X X X * 2 H 3D
2500 * X K K ¥ 3 H 3D
2600 * ¥ X ¥ * 3 H 3D
2700 * X K ¥ X 3 H 3D
2800 * X K ¥ ¥ 3 H 3D
2900 * X X X X * 2 H 4 D
3000 * X K K X ¥ 2 H 4 D
3100 * X K K X * 2 H 4 D
3200 * X ¥ X ¥ ¥ 3 H 4 D
3300 * X X X X * 3 H 4 D
3400 * X X X X X 3 H 4 D
3500 * X K K X ¥ 3 H 4 D
3600 * X K K KK * 2 H S5 D
3700 * X K K KX * 2 H 5D
3800 * X K X KX * 2 H S5 D
3900 * X K K XX ¥ 3 H 5D
4000 * KK K KX * 3 H 5D
4100 * KK K KX X 3 H 5D
4200 * X K X KX * 3 H S5 D
4300 |x X X X XX X * 2 H 6D
4400 |x XK X XX X ¥ 2 H 6D
4500 * X K K KK X * 2 H 6D
4600 * X K K KK X ¥ 3 H 6D
4700 * ¥ K K KK XK * 3 H 6D
4800 * XK K XK X X 3 H 6D
4900 * K K K KK K X 3 H 6D
5000 * KK K KKK X * 2 H 7 D
5100 * KK K KKK X * 2 H 7 D
5200 * X K K KX X X X 2 H 7 D
5300 * X K K KX X X ¥ 3 H 7 D
5400 * XK K KKK X * 3 H 7 D
5500 * KK K KKK X X 3 H 7 D
5600 * KK K KKK X X 3 H 7 D
5700 * XK K KK X X X * 2 H 8 D
5800 * X K K KKK K X X 2 H 8 D
5900 % XK K KK K X X * 2 H 8 D
5000 ” XX X XXX X X X 3 H 3D
6100 % X X X XXX X X * 3 H 3 D
5200 ” XX X XXX X ¥ 3 3 H El)
5300 ” ¥ ¥ ¥ XXX X ¥ X 3 H )
6400 * XK K KX K X X X * 2 H S D
6500 * KK K KX X K ¥ X X 2 H 9 D
6600 * KK K KKK X X X ¥ 2 H 9D
6700 * KK K KKK X X X ¥ 3 H S D
6800 * KK K KKK X XK X * 3 H S D
6900 * X K K KX K X X ¥ X 3 H 9D
7000 * KK K KX X K ¥ X * 3 H 9 D
7100 * KKK KKK X XX X * 2 H 10D
7200 * KKK KKK X KX X X 2 H 10D
7300 * KKK KKK X KX K ¥ 2 H 10 D
7400 * KKK KKK X KX X * 3 H 10 D
7500 * KK K KKK K X X X * 3 H 10 D

meedepth S00 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500

horizontol 420 520 620 720 320 920 1020 1120 1220 1320 1420

diagonal 780 850 300 975 1050 11e5 1225 1300 1400 1475 1575

FOR FRAMES GREATER THAN 7500mm SPLICING IS REQUIRED.
FOR FRAMES GREATER THAN 6000mm IN HEIGHT CONSULT DESIGN OFFICE.

15
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BOLTED FRAME SPECIFICATION

height = 9 9 ) 0 ) Total No

of 1 1 “ “ it 1 of brocing

end T ! f i I _ members

frame | o gL f ! I

(ip} e}
(mm? ! N H=horiz.
i d=diag.
800 x X X 2 H 1D
300 s * * 2 H 1D
1000 * * * 2 H 1D
1100 * * * 3 H 1D
1200 * * * 3 H 1D
1300 X * X 3 H 1D
1400 * * % * 2 H 2D
1500 * ** s 2 H 2D
1600 * ** * 2 H 2D
1700 s ** * 3 H 2D
1800 * ** * 3 H 2D
1900 X ** * 3 H 2D
2000 x K * 2 H 3D
2100 * KKK * 2 H 3D
2200 * KKK X 2 H 3D
2300 * KK K * 3 H 3D
2400 * KK K * 3 H 3D
2500 | *X ¥ * 3 H 3D
2600 |* KKK x 2 4D
2700 |¥ KKK X 2 H 4D
2800 ¥ KKK x 2 H 4D
23900 X KK K K * 3 H 4 D
3000 * KKK K * 3 H 4 D
3100 * KKK X * 3 H 4 D
3200 * KK KKK * 2 H 5D
3300 s KKK KK * 2 H oD
3400 |* KK KKK X Bl 5D
3500 * KK K KK X 34 S D
3600 |* KKK KX X 3 H S D
3700 * KKK KK X 3 H S5 D
3800 X KK KKK K * 2 H 6 D
3900 * KK KKK K * 2 H 6 D
4000 * KK KKK K * 2 H 6 D
4100 * K KKK XK * 3 H & D
4200 s KKK KK K s 3 H 6D
4300 |* KKK K X 3 H 6D
4400 * KK KKK K K * 2 H 7 D
4500 * KK KKK K K * 2 H 7 D
4600 * KK KKK K K * 2 H 7 D
4700 ¥ KK K KK K K ¥ 3 H 7 D
4800 * KK KKK K K X 3 H 7 D
4900 * KK KKK K K * 3 H 7 D
5000 ¥ KKK KKK KK * 2 H 8 D
5100 ¥ KK K KKK KK ¥ 2 H 8 D
5200 ¥ KK K KKK KK * 2 H 8 D
5300 ¥ KK K KKK KK ¥ 3 H 8 D
5400 ¥ KK K KKK KK ¥ 3 H 8 D
5500 ¥ KK K KKK KK * 3 H 8 D
5600 ¥ KKK KKK KKK * 2 H 9 D
5700 ¥ KKK KKK KK K ¥ 2 H 9 D
5800 ¥ KK KKK K KK ¥ * 2 H 9 D
53900 * KK K KKK KKK X 3 H 9 D
6000 ¥ KKK KKK KKK X 3 H 9D
6100 * KK K KK KKK K * 3 H 9D
6200 * KKK KK K KKK K * 2 H 10 D
6300 * KK KKK KK K K K * 2 H 10 D
6400 * KK K KK K KKK K * 2 H 10 D
6500 ¥ KK KK K 3K KK K ¥ * 3 H 10 D
6600 ¥ KKK K K K KK K K ¥ 3 H 10 D
6700 * KKK KK K KKK K * 3 H 10 D
6800 * KKK KK K KKK K K * 2 H 11 D
6900 * KK KKK KKK KK K * 2 H 11 D
7000 * KK KKK KK KK K K * 2 H 11 D
7100 * KK KKK KK KK K K X 3 H 11 D
7200 ¥ KK KKK 3K KK K K X ¥ 3 H 11 D
7300 ¥ KK KKK 3K KK K K ¥ * 3 H 11 D
7400 * KKK KK K KKK K KK * 2 H 12 D
7500 * KK K KK KKK KK K K * 2 H 12D
Crosstie Sizes
Horizontals Diagonals

End Frame Depth Hole Centres Overall Length Hole Centres Overall Length

700 588 638 841 891

800 688 738 514 964

fm ros B3s ot FoR TERES SEATCE T PSS SRR e

1100 988 1038 1157 1206

1200 1088 1138 1244 1294

1300 1188 1238 1332 1382

1400 1288 1338 1421 1464

1500 1388 1438 1512 1555

1600 1488 1538 1604 1654

16
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BEAM SECTIONS

Openn Bearyrm Type

50
50 50
50 S
= p— — —
1 5 5 =
= = = = =
ME—60 ME—87 N ME—101 - ME—101 - ME—104
Bearn Looads
NOTE :—

ALL LOADS SPECIFIED PER PAIR OF BEAMS.
ALL LOADS SPECIFIED ARE UNIFORMLY DISTRIBUTED ALONG TOTAL LENGTH.

ALL LOADS ARE BASED ON BEAMS WITH ANCHOR PLATE WELDED IN

THE STANDARD LOCATION (35mm DOWN FROM TOP OF BEAM).

TESTS PERFORMED AT QUEEN’S UNIVERSITY,BELFAST IN ACCORDANCE WITH TEST PROCEDURES AS SPECIFIED
IN THE STORAGE EQUIPMENT MANUFACTURER’S ASSOCIATION (SEMA) CODE OF PRACTICE.

LOAD CAPACITY DETERMINED BY MOST CRITICAL VALUE OF 1,/200 DEFLECTION LIMIT OR SAFETY FACTOR =2.

SPAN OF ME—60 ME—87 ME—101 ME—101 ME—104 l?afis;tiylgy
BEAM BEAM BEAM BEAM BEAM BEAM 5_Lugged
(mm) (kg) (kg) (kg) (kg) (kg) Syst@m
1200 1956 3149 3970 4958 5610
1275 1866 2992 3770 4703 5318 D
1350 1705 2852 3592 4476 5057
1425 1556 2726 3432 4272 4823 D
1500 1428 2612 3287 4087 4611 D
1575 1316 2508 3156 3919 4419 D
1650 1218 2414 3036 3766 4244 D
1725 1131 2327 2926 3626 4084
1800 1063 2247 2824 3498 3936
1875 o84 2095 2731 3379 3800
1950 923 1956 2644 3269 3674
2025 867 1831 2564 3167 3557
2100 816 1719 2474 3025 3448
2175 771 1617 2326 2842 3259
2250 723 1625 21953 2676 3067 OLD SB—Lugged
5305 691 1241 2071 2524 2891 Systern
2400 656 1364 1960 2386 2731 This system is only available when
2475 604 1503 1T858 5560 5585 rep\ovcimg beorvns in Wjork 1 system

Loadings for information purposes
2550 594 1229 1764 2144 2451 only.
2625 566 1169 1678 2037 2327
2700 541 1114 1598 1939 2213 0
2775 517 1063 1525 1848 2108
5850 495 1015 1456 1763 2010
2025 475 S71 1393 1685 1920 0
2000 456 930 1333 1612 1836
3075 438 882 1278 1544 1757 a
3150 421 856 1227 1481 1684
3555 406 823 1178 1421 1616
3300 391 792 1133 1566 1552
3375 377 762 1091 1313 1492
3450 364 734 1051 1264 1435
3525 351 708 1013 1218 1382
3500 340 684 978 1175 1332
3675 660 944 1134 1285
3750 638 812 1095 1240
3825 617 882 1058 1198
3900 598 854 1024 1158
3975 579 827 991 1121
4050 561 801 959 1086
4125 544 777 930 1051
4200 528 754 902 10139
4275 732 875 988
4350 711 849 959
4405 691 2825 931
4500 672 802 904
4575 654 779 879
4650 636 758 855
4725 619 738 832
4800 603 719 809
4875 588 700 788
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APR -8B
BEAM SECTIONS
Boxed Bearm Type =
50
50 50
50
©
ME7€6 ME79/5 ME*T/O3 ME71/23 ME*W/;L@

Bearm Loods

NOTE :—

ALL LOADS SPECIFIED PER PAIR OF BEAMS.
ALL LOADS SPECIFIED ARE UNIFORMLY DISTRIBUTED ALONG TOTAL LENGTH.

ALL LOADS ARE BASED ON BEAMS WITH ANCHOR PLATE WELDED

THE STANDARD LOCATION (35mm DOWN FROM TOP OF BEAM).
TESTS PERFORMED AT QUEEN’'S UNIVERSITY,BELFAST
IN THE STORAGE EQUIPMENT MANUFACTURER’S ASSOCIATION (SEMA) CODE OF PRACTICE.

LOAD CAPACITY DETERMINED BY MOST CRITICAL VALUE OF

IN

IN ACCORDANCE WITH TEST PROCEDURES AS SPECIFIED

1/200 DEFLECTION LIMIT OR SAFETY FACTOR

SPAN OF ME—86 ME—95 ME—103 ME—123 ME—1486
BEAM BEAM BEAM BEAM BEAM BEAM
(mm) (<9 (<9) (<9) (<9) (<9)
1200 5443 7258 7258 7258 7258
1275 5443 7258 7258 7258 7258
1350 5443 7033 7258 7258 7258
1425 5443 6704 7258 7258 7258
1500 54453 6406 7012 7258 7258
1575 5205 6136 6711 7258 7258
1650 4811 5890 6438 7258 7258
1725 4463 5664 6187 7258 7258
1800 4155 5366 5957 7258 7258
1875 3880 4981 5745 7113 7258
1950 3635 4637 5455 6864 7258
2025 3414 4329 5088 6634 7258
2100 3214 4051 4759 6335 7258
2175 3028 3801 4462 5973 7233
2250 2847 3574 4192 5645 6830
2325 2683 3368 3948 5345 6462
2400 2534 3180 3725 5071 6126
2475 2397 3008 3521 4820 5818
2550 2272 2850 3334 4589 5535
2825 2156 2705 3162 4376 5274
2700 2050 2572 3004 4179 5033
2775 1951 2448 2858 3996 4810
2850 1860 2334 2722 3827 4603
2925 1776 2228 2597 3669 4410
3000 1687 2129 2480 3522 4231
3075 1624 2037 2372 3385 4063
3150 1558 1951 2271 3258 3907
3225 1492 1871 2176 3138 3760
3300 1433 1796 2088 3020 3622
3375 1377 1726 2005 2898 3493
3450 1324 1660 1927 2783 3371
3525 1275 1598 1854 2675 3257
3600 1228 1540 1785 2574 3149
3675 1184 1484 1720 2479 3047
3750 1143 1433 1659 2389 2950
3855 1104 1383 1602 2304 2859
3900 1067 1337 1547 2224 2772
3975 1032 1293 1495 2148 2690
4050 998 1251 1446 2076 2612
4125 967 1212 1400 2008 2537
4200 937 1174 1356 1944 2467
4575 908 1138 1314 1882 2399
4350 881 1104 1274 1824 2335
4425 855 1072 1236 1768 2273
4500 831 1041 1199 1715 2215
4575 807 1011 1165 1665 2159
4650 785 983 1132 1617 2105
4725 763 956 1100 1571 2054
4800 743 930 1070 1527 2005
4875 723 906 1041 1485 1958

=2.

Faisting

S5—Lugged
Systern

e O e B e B e Y

OLD S8—Lugged
Systern

This system is only available when
replacing beams in mark 1 system

Loadings for information

only

purposes

18
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" STORAGE SOLUTIONS

DEPARTMENT OF RESEARCH AND DEVELOPMENT
BEAM LOAD CAPACITY TESTS - NEW 5-LUGGED BEAM SYSTEM

—— ME-86
—— ME-95
—— ME-103
ME-123
—X¥— ME-146

8000 -

7000

6000 -

5000 -

4000 ~

Load Capacity (kg)

3000

2000 <

1000 -

or+——FF"F—FT T T 17
o
o
™

3600
3750
3900
4350
4500
4650
4800

o
o
<
™

1200
1350
1500
1650
1800
1950
2100
2250

o
o
~
N

2400
2550
2850
3150
3300
4050
4200

Beam Span (mm)

The load capacities opposite have been interpolated from Beam Load Capacity tests
performed on pairs of standard Sperrin boxed beams with 5-lugged end plates.

The tests were conducted at the Queen’s University, Belfast in accordance with test
procedures as specified in the Storage Manufacturer’'s Code of Practice.

Load capacity determined by most critical value of 1/200 deflection limit of safety factor
=2.

Note that all load capacities are Uniformly Distributed Loads (UDL).
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g STORAGE SOLUTIONS

DEPARTMENT OF RESEARCH AND DEVELOPMENT
BEAM LOAD CAPACITY TESTS - NEW 5-LUGGED BEAM SYSTEM

6000 -

—— ME-60
—— ME-87
—— ME-101
ME-101
—¥— ME-104

5000

4000 -

3000 -

Load Capacity (kg)

2000 1

1000 +

0 —r 1 1 T 11 1 1 1 1 1 1 1.1 1 1. 1 1 1 1 T T 1 1 1 T [ T T T T T T T T T T T T T T T T T TT

o O
[S T
o
[Se I ep]

1200
1350
1500
1650
1800
1950
2100
2250
2400
2550
2700
2850
3300
3450
3600
3750
3900
4050
4200
4350
4500
4650
4800

Beam Span (mm)

The load capacities opposite have been interpolated from Beam Load Capacity tests

performed on pairs of standard Sperrin open beams with 5-lugged end plates.

The tests were conducted at the Queen’s University, Belfast in accordance with test

procedures as specified in the Storage Manufacturer’'s Code of Practice.

Load capacity determined by most critical value of 1/200 deflection limit of safety factor

=2.

Note that all load capacities are Uniformly Distributed Loads (UDL).
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Frame Stability

Pallet load ~

Beam —

Frame
\

[ Frame X
|
LOAD C LOAD C LOAD C LOAD C
LOAD B LOAD B LOAD B LOAD B
LOAD A LOAD A LOAD A LOAD A

=]

_ HEIGHT FROM GROUND TO TOP BEAM

FRAME
DEPTH

:

FRONT VIEW OF RACKING SYSTEM

SIDE VIEW

When designing a Standard Adjustable Pallet Racking system, the stability of the structure must first be verified.

The stability of the racking structure is dependent upon the frame depth and height and whether the system

are single sided or double sided. Double sided

runs

runs are generally stable provided the Row Spacer Schedule shown
below is followed. Single Sided Runs with a Stability Factor (see below) > 10, must be fixed to Double Sided Runs

by means of Aisle Struts or must be fixed to the surrounding building structure. Where the latter practice is followed

an analysis of the resultant forces, etc.

STABILITY FACTOR

DISTANCE FROM GROUND TO TOP BEAM LEVEL

FRAME DEPTH

must be performed and the Building Designers must be briefed accordingly.

For Double Sided Runs, Row Spacers must be placed in the vertical height every 2500mm. The following is a schedule

Frame Loading

LOAD ON FRAME X

showing the number of Row Spacers required for different frame depths of which the Stability Factor = 10.
FRAME DEPTH (mm) 750 800 900 17000 (1100 1200 (1250
HEIGHT (mm)
) o= — 10 |7500 |8000 |9000 |10000 |11000 |12000 |12500
No. OF ROW SPACERS 3 3 3 4 4 4 5
When evaluating loads on frames calculate as follows: LOAD C = oAb ¢
The loads that are relevant to the frames are those which are acting directly
on it, i.e. loads placed on the floor will not affect frame design. Frame X
In the case of the example opposite, load type A is located on the floor and
is therefore irrevelant to the frame design. The frame must be designed to LOAD B LOAD B
carry load types B and C. Thus the total load on the frame is
=(2xB)+ (2x¢C)=2B+ 2C
LOAD A LOAD A
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Frame Loading

The load capacity of a frame is dependent on the height from ground to 1st beam level (Hs)..

There are three general formats for Standard Adjustable Racking systems as shown below:

RUN OF RACKING

SINGLE BAY OF RACKING

Hs

) it
TN VIR
\\\\//// Vﬁ?%%%@a
CASE 1 CASE 2 CASE 3

Run of racking
Single bolt per
base—plate

Run of racking
2 No. bolts per
base—plate

Single bay of racking
2 No. bolts per
base—plate

The corresponding frame capacities where the first beam level is the most critical, are listed below:—

RUN OF RACKING RUN OF RACKING SINGLE BAY OF RACKING
1st BEAM LEVEL STANDARD WELDED FRAME | STANDARD WELDED FRAME | STANDARD WELDED FRAME

(Hs) SINGLE BOLT FIXING 2 No.BOLT FIXINGS 2 No.BOLT FIXINGS
(mm) (kg) (Ib) (kg) (Ib) (kg) (1)
600 11585 25950 11585 25950 11580 25939
700 11585 25950 11585 25950 11260 25222
800 11585 25950 11585 25950 11150 24976
900 11454 25657 11585 25950 10850 243504
1000 11242 25182 11585 25950 10600 23744
1100 11016 24676 11446 25639 10350 23184
1200 10730 24035 11267 25238 9890 22154
1300 10425 23352 11084 24828 9540 21370
1400 10123 22676 10879 24369 9350 20944
1500 9796 21943 10654 23865 8540 19130
1600 9448 21164 10424 23350 8060 18054
1700 9105 20395 10162 22763 7790 17450
1800 8697 19481 9903 22183 7230 16195
1900 8314 18623 9636 21585 6870 15389
2000 7909 17716 93561 20969 6200 13888
2100 7500 16800 8776 19658 6040 13530
2200 7137 15987 8467 18966 5690 12746
2300 6471 14495 8163 18285 5230 11715
2400 6142 13758 7845 17573 5040 11290
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AISLE WIDTHS & GUIDE RAIL DETAILS(APR—1D

Standard Racking

For Standard Adjustable Racking a typical Aisle width can vary from 2500mm to 3500mm

depending on the turning circle of the existing or proposed forklift truck.

Bays of racking

TURNING CIRCLE —_ ,/ \ 2500mm

/ \ to
PLAN VIEW \ / 3500mm

Bays of racking

Narrow Aisle Racking

| 1670mm(1470mm) | | 1800mm |
I

Rack face to rack face ‘ ‘ Rack face to rack face ‘

| 1520mm(1320mm)

Rail face to rail face End Frames

- I

T~ Guide Rail —

() This indicates advised minimum dimension.

(o) Guide Rail System
(a) Guide Rail System

(b) Wire Guided System

For Guide Rail System the minimum rail to rail distance to be specified

1320mm

In standard cases a distance of 1520mm (Rail to Rail) is specified for Guide Rail Systems.

(b) Wire Guided Systems

For Wire Guided Systems the standard Rack Face to Rack Face dimension to be specified = 1800mm,

THE ABOVE DIMENSIONS ARE FOR GUIDANCE PURPOSES ONLY AND WHERE DIMENSIONS / SYSTEMS VARY SO

THE SPECIFICATION AND COST OF FORKLIFT EQUIPMENT WILL VARY ALSO. THE DIMENSIONS OF THE ABOVE MUST ALWAYS
BE CHECKED AGAINST THE OPERATING DIMENSIONS OF THE FORKLIFT EQUIPMENT.

FORKLIFTS FROM DIFFERENT MANUFACTURES HAVE DIFFERENT PROPERTIES SO ALWAYS CHECK THIS.

Single
Lead—in
I H H H H Run ofl|racking H )
i i i Single boy‘ \\——Gu'\de Rail - ‘Smg\e bay ‘
Guide Rail Details ‘\
H H H H H Run of||racking H‘
(a) 100mm x 75mm x 10mm Angle
Punched every 300mm.
This rail used for Single and Double Doub\e.
Leadins and the length of 1st bay of Lead—in
rail at the entrance to each end of the
run of Narrow Aisle Racking.
(b) 50mm x 50mm x 8mm Angle Plan View of Narrow Aisle Guide Rail System
Punched every 600mm. T15100 Trubolts used for fixing purposes.

This rail used in all other areas.

NOTE DESIGNS MAY VARY ACCORDING TO PARTICULAR SYSTEMS
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L1 Metal

STORAGE SOLUTIONS

INSTALLATION OF STANDARD PALLET RACKING

The following is a guide to the installation of standard pallet racking.

A site survey is required before the installation proceeds. This is to ensure that the
dimensions that you are working to are correct. It is also advisable to measure out
aisle widths and show the customer the aisle widths he is going to get. Alterations
may have to be made at this stage to accommodate forklift turning circles, access,
etc., if changes are to be made it is easier to do it now than when the racking is
installed.

Once dimensions have been checked, lines are drawn on the floor using a chalk
line. All dimensions given are from the front face of the frame, therefore the chalk
line as is shown in the diagram is for the front face. Two chalk lines are drawn (at
90 degrees to each other, as in the diagram) and the second line is where the feet
locate.

The first "bay" of racking can then be erected. Locate feet in the approximate
position and stand frame vertical. Locate two beams in this frame while holding
frame in the vertical position (it does not matter if the beams are not at the correct
level now).

Locate feet of another frame approximately under the ends of the beams and
stand vertical. Locate the beams ensuring they are horizontal in the newly erected
frame. The "starter bay" is now complete.

This can be positioned easily over the chalk lines and when this is done drill down
the end frame.

Check beam level and change beams if necessary. Locate two beams onto the
newly erected frame. Erect another frame into position as before and locate the
beams.

Repeat Step 6 until the desired number of frames has been erected. If further
beam levels are required install as necessary.

When all beam levels are installed position frames on chalk line.
Drill and bolt frames to floor.
On double runs, the adjacent bays are built together as above. When completed

row spacers are inserted (one every 2.5m). Position frames, drill, and bolt to the
floor.
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L1 Metal

STORAGE SOLUTIONS

INSTALLATION OF GUIDE RAILS

The following is a guide to the installation of guide rails.

After the pallet racking has been installed and drilled down guide rails can then
be installed.

1. Itis imperative that the guide rails are installed correctly.

2. Determine the centre of the aisle; measure between frames to determine the
total aisle width. The aisle width required for the forklift will be specified and
calculate where the guide rails are to be positioned ensuring the forklift will be
in the centre of the aisle.

3. Put down a chalk line for the length of guide rail, then position guide rail on
chalk line. Drill and bolt the first hole, miss out three holes and drill and bolt
the fifth hole, etc. when completed drill and bolt all remaining holes.

4. Drill and bolt all guide rails on one side of the aisle ensuring they are straight.

Make a template the width of the required aisle for the forklift and use this to

install the guide rail on the opposite side of the aisle. The template ensures that
the second guide rail is parallel and straight
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COMPATABILITY DETAILS

107

SAFETY KEY INSERTION POINT

-MK1 SPERRIN UPRIGHT

- BEAM

;|

<

—— SAFETY KEY INSERTION POINT

SAFETY KEY INSERTION POINT —

250

MARKT /2 3—LUGGED ANCHOR \\\vMKW 2—-LUGGED ANCHOR PLATE
PLATE o 3|
| 4 |
MK1 UPRIGHT PROFILE
POSITIONING OF ANCHOR PLATES
LA ON UPRIGHT
¢ ////»STANDARD SPERRIN UPRIGHT
& 4 -SPERRIN SAFETY PLATE
N

O

///BEAM

175

MARKZ 5—LUGGED ANCHOR
PLATE

m
N

=

SN

NEW MARKe2 UPRIGHT PROFILE
POSITIONING OF ANCHOR PLATES
UON UPRIGHT

NB SAFETY KEY
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i
z ////
\gel
[a»)]
i)
~r
O \
- FOAM
215 -
_— //
//

FRONT FACE FIXING — |

BOLT

Front face mounted

foam filled column
guard

INCLUDE 4 No. M8x40mm BZP PAN SLOT SETS
AND NYLOC NUTS PER COLUMN GUARDS

USE M8 x 100mm HT BOLTS FOR DOUBLE

PROFILE UPRIGHT OPTION

FOR FRAMES IN INCREMENTS [OF 100mm IN HEIGHT
USE GUARD OF LENGTH = 740/940mm

FOR FRAMES IN INCREMENTS 0OF 30mm IN HEIGHT
USE GUARD OF LENGTH = 740/940mm

STANDARD COLOUR - ORANGE RAL 2004

Floor mounted
column guard

INCLUDE 4 No. ANCHOR
BOLTS PER COLUMN GUARD
STANDARD COLOUR - ORANGE RAL 2004

740 / 940
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CHIPBOARD SUPPORT DETAILS

Pallet support

bors

X

X

Chipboard support

-
—

\/
bars | X
/\ /\
Pallel support
| FRAME DEPTH
|
CHIPBOARD
W SECTION VIEW
BEAM — / \ ™>— BEAM
/& CHIPBOARD /&
— SUPPORT —
/// .
I FRAME UPRIGHTS — I
FRAME — = ]
= | == — |
[ ®
CHIPBOARD
SHEET No.l
2
N @
=
= CHIPBOARD
= SUPPORTS) PLAN VIEW
Z \
m \\
\L{ @>
CHIPBOARD
SHEET No.2
B I 1@
BAY WIDTH (mm) CHIPBOARD No. OF SAMPLE FRAME
SIZES SUPPORTS | DEPTH
2/00mm 1 No2440mm X 890mm+ 1 No. 230mm X 890mm 4 S00mm
3600mm 1 No2440mm X 890mm+ 1 No. 1130mm X 890mm o S00mm
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