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tolerance
available

6 mm nominal gap

gusset 
(expensive for what it does)

exact length
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A��5���!��  / D !��# # �# � �" !� 5%�� ��� !������

����)!��� �5!# $�!�� # ;��!;�# ����##��% / � 5!�5 ���#!'�
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first stage

second stage

automatic welds
full length

stiffeners, etc. added later
– manual or semi-automatic welds
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;!���! �#� (5!�5 ���� � $� A� �� � #���� 0 #� A ��/���#B
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�� ��#!�� ��� ����!'!�� !� #5 �'� $� �AA���!���� �5��
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����� ��������� (5�� (�'���� #��5 �# (5�� � ����!/ �;
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������� " '�;�  / (�'� ;���' !�" '"��� $�� $����#� /���5��

����#"��#� #���!�# (!'' $� ���#�� $% �5� 5��� !�A��  / $��)=

� ��!�� A� ��##�# �#�� $��(��� (�'� ���# � ��#��� /�#! �B

�5� $�#� # '��! � !# � �" !� ����!/ �; (�'�# 5�"!�� /�''
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!�# �����!� #��#� ;���# �5� �##�;$'%  / $ '�� ��� ���
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6;; '����� �5�� �5� $ '� ��A������ �A � �!�;����� ���
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#!' #� � (��#� $�!���#B

fillet weld FPBW

this material
is extra but
still cheaper
than butt
weld
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rolling
direction

planar type
inclusions lamellar tear

T1 > T2 better best

fit if
required

specified
penetration
‘P’
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P
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�5�% ���  ��!���% $ '�# !� �"��% ��#A��� �1��A� �5�� �5�
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����� ���B �5!# 5�# � #!��!/!���� �//���  � �5� ��;$��  /

�!//����� $ '� '����5# ��F�!���B

�'�5 ��5 �5� ��( ��� A��� #�������# 5�"� $��� A�$'!#5���
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friction

pretension

clearance
hole

clearance
hole

bearing stress

slip

shear stress
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gap (unless not permissible   
theoretically)

sawn or machined and tight fit

6

50 mm
excess
thread

pocket

25 min
grout

nominal

weld size
specified

25 desirable
10 minimum

minimum specified
edge distance
+5 mm desirable

minimum edge distances may be
contravened if hole enlargement
becomes necessary at site to enter bolts

welding may foul if oversized or
if site adjustments required

no
grout

HD bolts
cast in

poor fit up
FSBW

FSBW

distortion

stiff fitted
both ends
costly

distortion
may occur

member will not
enter unless
exact dimension

large diameter hole

slotted hole

25 min excess 
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d

min 2d + 2 mm < 2d + 2 mm

40 rad. cope hole

20 rad. min to
avoid notch

angular and

length tolerance

no weld
attachments

6

25

30
 t

o 
50

6

fillet
weld

compression

tight fit

tension

100 min.

tolerance

6 nominal gap

600 max.int
stiff

(if d > 100)t

15 min.
for weld

patch
plate

notch
caused

butt
weld

distortion

distortion

distortion

d

butt welded
end plates

DON’T

DO

15 min.

grinding
flush is
costly

T2T2

T1
T1

lamellar
tearing

welded attachment
within 25 of flange edge

butt welds
cause
distortion

extra costs if   
connected to  
both flanges

excessive
distortion

distortion

entire hole
flame cut

stiff
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��� ��� A
	 ��� �
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�' ���� 5 '�# ��!'' - 5 '�# L
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10 nom.

10 nominal
fillet weld

11/2 × bolt dia. or 30 
(50 HSFG) greater

stagger holes if
necessary to
enter bolts

10 nom. 30 nom. min.

fillet weld

10 radius

minimum
number
of cuts

45°
min.

same thickness
where possible

bend radius 
min. 2 × t

t butt weld

tapered plate

taper washers

6 thick

< 45°

re-entrant corner

2 corners
not
necessary

unintended notch
may result in
brittle fracture

10 thick

8 thick

nil gap

bolts cannot be
entered/tightened

inner bolts
only
effective

flush butt welds
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������ �& �&�	� ��
����

� ����  � ���
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min.
200

min.
200

4 sacrificial
weather flat

sacrificial
weather plate

aluminium

insulation

steel

aluminium

no access

corrosion

corrosion

corrosion

steel
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min. d or 100 mm6

ds
 

m
in

.
3

d

ds

40 radius
copehole

no access

eacape hole if
unavoidable

30
 m

in
.

drainage
slot

25 min.

)
(

escape hole if
unavoidable
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d
2 + 2

14
0

30

10
0

S1

8
8
6
6

6
6

10 r

BeBe

beam column beam/beam
(or column web)

N1 only

35

* 100

C ND

140 beam/column flanges
120 beam/beam

200 beam/column
170 beam/beam

10 thk. end
plate (grade
S275) with 22
dia. holes for
M20 bolts

n 
= 

65
 (

N
11

 t
o 

N
6)

n 
= 

30
 (

N
5 

to
 N

1)

8
8

S1
S2

6
6

(N11 to N6)

(N
–1

) 
×

70

(N5 to N2)

(N11 to N6)

(N5 to N2)

D
2

��� 7�����

�	
��� ��� ��"��� �
������
�	�

2/100 × 100 × 10 RSA (S275)

10

50

14
0

65
70

10
0

35

55

S1
S1
S2

10 r

BcBc

cleat projection

beam column
beam/beam

(or column web)

N1 only

35
D

* 100
(N

–1
)×

70

d
2 + 2

2/90 × 90 × 10 RSA (S275)
with 22 dia. holes 
for M20 (4.6) bolts

C N
140 beam/column flanges

120 beam/beam

[(
N
–1

)×
70

] 
+ 

70

n 
= 

65
 (

N
11

 t
o 

N
6)

n 
= 

30
 (

N
5 

to
 N

1)

D
2

�&��

T
*.. / � �** � �8
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UC

UC

75 75
RHS

RHS

6 6

6

6

6

B

B

6   100

2/M20 holes

2/M20 holes
6   100

6   150
6   150

2/30 dia.
grouting
holes

M24 holes
B - 302

B - 302

B
-3

0
2

B
-3

0
2

6

B

B
4/30 dia.
grouting holes

M24 holes

B - 302
B - 302

B
-3

0
2

B
-3

0
2

B

B
B 2

B 2

B

B 2
B 2

B - 252
B - 252

B

B - 252
B - 252

� O 9..

� P 9..

�����
7����
������

�	
��� �� ��"��� �
�"� ��	�	�

column end sawn
or machine ended
and fit tight

X

tp thick baseplate
(grade S275)

tp thick baseplate
(grade S275)

40 nom.

50 nom. 50
nom.

washer plate
(see detail) washer plate

(see detail)

4
25

12
 (

M
20

)
15

 (
M

16
) m

in
.

th
re

ad

m
in

.
th

re
ad

30 nom.

40
nom.

40
nom.

X

50 nom. dia.
pockets

100×100×6 (S275)
washer plate

18 or 22 dia. holes

20×6 flat to
prevent nut
turning

column end sawn
or machine ended
and fit tight

4/M20 (4.6) holding down
bolts ×500 long with nut
and washer at top

2/M16 
(4.6) 
holding 
down bolts 
×400 long 
with nut and
washer at top

50 nom. dia.
pockets
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Cranequip pad
Mk.6 RB series
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mounting with pad mounting without pad

20 desirable
2 min.

8 weld
assumed

8 weld
assumed

flat round washer
to BS 4395 (for C1) or
clipped washer (for C2)

socket
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clipped washer
to BS 4395

washer to 
BS 4320
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continuous handrail
both sides if clear

width 1000 min.
(prefer 45–50Ø)

g = going

150 max.

r =
rise

3 min. to 
16 max. risers
between
landings

16 min.

100mm sphere not
to pass through 
(if used by children)

100mm max. if
used by children

840 min.
(1100 fire escapes)

clear width

kicking plate to three
sides of landing

15
00

 m
in

.  
 

(1
80

0 
m

in
.

sh
or

t f
lig

ht
s

3–
4 

st
ep

s)900

pitch
line

1100

2000 min.

��������� ��� 36+30 -...�

�	
��� ��� �����	/ ������	 ���  ��� ��	�

�#�
�'��� ;!�B
(!��5

7�!"��� ,..
7�$'!� *...
���� �%
����'�� �#�
&���#! ��'

*...
<3.

min. of 3 vertical members
positioned inside hoops

690mm
760mm

40mm min.

40mm min.

65×10mm min.

20Ø min.

4
4

4

(this weld for
external
structure only)

grind off excess
and sharp edges

weld or bolt
(min. M12)

610

������� �&������&�
�& �&7 ������ &&7
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normal structure gauge
for overbridge

structures less
than 2 m in length
(excluding masts
carrying overhead
line equipment)

masts carrying overhead
line equipment

railway structure gauge
standard gauge

kinematic
envelope

railway operational
structures

variant
see note
* 3020

rolling stock

recess for signal
wires and cables
if required

rail level

normal
limit of
underbridge 

etc.

station
platform

structures on
platforms

250 normal
100 min.

clear as far as
possible of
permanent
obstructions

2340

50

50
730

2000

34002340
2185

8080

300 91
5

25
00

(+
0,

 -
25

)

2080

running edge

1510

1364
830

675

570

1469

1624

46
40

 m
in

im
um

34
15

nominal
standard

gauge 
1432

m
ax

im
um

 h
ei

gh
t 

of
 s

ta
ti

c 
lo

ad
ga

ug
e

�&�� T ������� ��������� >��>�
� �;�' 6,. �������� �����

!�B ��( '!��# -..

!�B �1!#�!�� *..

�X -6; ' �� � -6; ' ��
�  �(�% -6.. -8..
�%�'�(�% -9.. -<..

4000

1800

15
00

28
00 42

50

50
 m

in
.

11
50

(1
80

0 
br

id
le

w
ay

)

15
00

(o
ve

r 
ra

ilw
ay

)

3500

5500

4500

2450 (2750 if > 23 m long)

���&

&����&� ������ ���

����>� �����7��� �������

�&&�����>� ������

�	
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3350
(min.2000–60km/h)
(min.2600–80km/h)

central reserve
3000 
(2000 min.)

2000
min.

H

central
reserve
4000
1450
min.

1000 min.

1100
min.

600 min.

H

D3 carriageway
11000

hardshoulder
33001500

min.

185

600 min.
1:40 typ.

1:40 typ.

600 min.

150
50

underbridge

vehicle pedestrian

185 150

600 min.1:40 typ.

1:40 typ.

75 min.
75 min.

200

150

250

175

50

100 
× 100

30
0 

m
in

.

30
0 

m
in

.

underbridge

tensioned
corrugated

beam

tensioned
RHS

open box
beam

blocked
out beam

high
containment

motorway all purpose all purpose
over railway

66
0

76
0 20
0 15

0

71
0

62
5 80

0

8000 2000

* *
1000 1000

H1001:40

7300
(min. 5500)

50 to
100

50 to
100

10
00

15
00

 o
ve

r 
ra

ilw
ay

10
00

15
0047

5

vehicle pedestrian
parapet

T 3<.. / � P,. );C5

����� 
&�&���� ����� 
&�&����

���� ������� ��7��

�&�� T
��� #��!A# ��F�!���
!/ 5��"% ���//!�

����� ��� 7��7&�� �&��

18.3m 2.9

4.
5

21.0m 2.4

2.
75

12.0m 2.4

2.
4

5.
0

3.
0

4.327.4m

2.433.0m
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weld dimensions 
(1)

longitudinal dimensions 
(2)

other 
side

arrow
side

75 (225)

8

G

G

G

G

6
8

6

6

6

6
6

6
6

6
6

6

either
or

6 
le

g

8 
le

g

either
or

(150)75(225)
75 (150)

22
5 

 7
5 

 1
50

75
75

22
5

8

8

8
68

86

12

50 50100

1515 Ø

150

(150)

8

reference line

fillet
weld

butt weld

6 leg

8 pen.

6

50(100)

������> ��
�&��
�5�#� (�'�!�� #%;$ '# ��� $�#�� �A � �� 9++ ��� ��� � #�'���! �  / �5 #� ; #� � ;; �'% �#��B
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� � �  �5�� $��� (�'� #%;$ '# #�� �%A!��'
$��� (�'� A��A����! �#
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G

T

G

T

G

TR

a

3–6

G
T

T

T

T

T

T

T

T2
3

R

R

R

R

R

R

R

5

5

5

a

G

G

G

G

a

a
a

a

a

a

a

a

3 mm min. 2 mm max.
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d

t

H H H

t t

t t

1–2 mm
2–3 mm 1–2.5 mm

1–2.5 mm

2–3 mm

2–3 mm

HH

1–2.5 mm

2–3 mm

t

H

1–2.5 mm

2–3 mm

t

H

1–2.5 mm

2–3 mm

t

H

1–2.5 mm

2–3 mm

t

H1–2.5 mm

2–3 mm

t

1–2.5 mm

2–3 mm

2 mm max.

20–25°

2–3 mm

H

G

60°

=
=

6 5–8 mm

> 20

1–2.5 mm

2–3 mm

X Z

Y D/2£

d

X Z

Y D/2£

d

L

L

2 mm max.
L

L

2 mm max.

2 mm max.2 mm max.
90°

L

L

X Z

Y D/2£

t

> 6.3t

> 6.3t

��7���� 7��7�����&�� �&� &��&� �����&��
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10 cleat
projection

10 cleat
projection

twin RSA
cleats

UC

8 or 10
thick end
plate

8 or 10
thick
cleat

UC or RHS
column

stiffener if
required

alternative
top cleat

D

D
2 +2

D
2 +2

D
2 +3
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or

or

6 gap

HSFG bolts

HSFG bolts

HSFG bolts

column ends sawn or
machine ended and tight fit

UB
stub

double
web

plates

tee cut
from
UB
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t
2+2C= )( t

2+2C= )(N

n

N

t
2+10
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����!'�� !� ��$'� -9
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 &:��
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8 or 10
end plates

fitted

20

bearing stiffener
if required
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cap plate extended
end plates

RHS

RHSUC

UC

column ends
sawn or machine
ended for full
bearing
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�� �� �� ��
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UC

HSFG bolts

UC

packs
50

0 
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e
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ty
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ca

l
division plate

RHS

RHS

column ends
sawn or
machine
ended for
full bearing
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holes in baseplate 
(d+4) for tolerance

(d+40) nominal

HD bolt pockets grout
filled after erection

grout

d

6 gap
sawn or machine
bearing edges
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6 gap

copehole

RHS
bolt
box

drainage
copehole

double covers 
(single cover
for sections up
to 457UB)
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cap
plate

UC
stanchion

gusset plate
2 no. bolts

tee cleat

CHS bracing

tee cleat

CHS bracing

RSA bracing

ex

UB rafter UB rafter

RSA cleat
8 no. bolts

gusset plate
6 no. bolts

gusset plate
2 no. bolts

gusset plate
6 no. bolts

end plate 
6 no. bolts

gusset plate
2 no. bolts

tee or RSA
cleat

CHS bracing

RSA bracing

RSA bracing

10
 m

in.

40
 m

ax.

ex

ex
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12 min.

d min.

4
min.

sealed
plate

£20

4

gusset

chord

eccentricity

l

d

d

l ≥ 0.3 × d
sin £

�� L �� 4&����

�� �&� ��� ������� ��� ���� �� �&� ��� ������� &:����7 �� �&� ��� ������� &:����7
4&��� 4&��� 4&���

� ��V ��#!�� ;�#� ��)� ��� ���
 / �������!�!�%

tee
RSA cleat
1 no. bolt

cap plate
stiff plates
4 no. bolts

end plates 
8 no. bolts

bracing
omitted
for clarity

gusset
d

d 
min.
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tee chords

tee chord

30 min.

gap to

allow welding

intermediate

washer packs

back to back
RSA chords

backmark

ex

fitted
stiffeners

ch
ec

k 
bo

lt
 c

le
ar

an
ce
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������ ����� @ ���� ���>� 4&���

������ 4&���
������ ����� ��77&��
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see detail 3

see detail 4

see detail 4

see detail 5

see detail 1

see detail 2

see bracing
member details

88°51’

mark this end of
girder ‘ridge’

X X

240 240

50

200200

40

14738 over 150×100×6.3 RHS grade S355JO 14738 over 150×100×6.3 RHS grade S355JO

14971 over 150×150×6.3 RHS grade S355JO14971 over 150×150×6.3 RHS grade S355JO

10 no. panels at 2500 = 25000

30006 SOP to SOP

25032503

22
32

 S
OP

 t
o 

SO
P

30000 SOP to SOP

18
50

 C
RS

91°9’ 88°51’

55°57’ 55°57’

site splice

1    1 1    12   1 2   1 2   1 1   2 1   2 1   22   2 2   2 2   2 2   2

standard purlin cleat

18
50

CR
S

60
0

91°9’

SOP

SOP

SOP

18
50

 C
RS

SOP

SOP

SOP

>������ �&���0
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3mm to bracing/chord
node point

31
0

18
50

 c
ho

rd
 C

RS

23
5

12

15
0

140

350 100

65

6

140

SOP

18
50

 c
ho

rd
 C

RS

60
60

60
11

0
11

0
60

90

35
35

17
0

=
=

10 thick fabricated
tee section 170 long

8 thick gusset
plates at points
marked ‘X’ only

SOP

75

35

35 35

240

SOP

70

�5 �M * � B 63. � *- 7� � 6*. ' ��
* � B *.. � *- 7� � 63. ' ��
- � B *3. � *. 7� �#5�A���

������ *

������ -
������ 6

standard purlin cleat
130×10PL×200 long splice plates 250×25×300 long

full strength butt weld
10 holes for M20 HSFG bolts

splice plates 150×20×300 long
4 holes for M20 HSFG bolts

115 115

300

300

55°57’

2082

55°57’

75 7580
= =

35 35

20
0

12
0

40

25
0

35
35

90
90

50

40
70

50
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timber battens
flooring

flooring

flooring

timber plate
shot fixed to
flange

fire protective
casing and ceiling

timber
noggins to
support
ceiling

floor joists notched
around steel beam
and spiked to bearers

floor joists
notched around
steel beam 

floor joists notched
over timber plate
and spiked to it

bearing
timbers
bolted
through
web

plaster
ceiling

timber battens shot
fixed to flange

timber noggins
wedged between
joists and spiked timber noggins

wedged between
joists and spiked

plaster ceiling

�� #���! � �#�� �# $��;
� A� "!�� /'�#5 # //!�

M16(4.6) bolt
– 70sq ×3 washer plates

M16(4.6) bolts at 1200 c/c

– 70sq ×3 washer plates

timber purlin

rafter birdsmouthed
over timber plate
and spiked to it

plaster ceiling ceiling joists

galvanised mild
steel strap

angle cleat

timber purlin

M16 (4.6) bolt
- 70sq × 3 washer plates

angle cleat
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reinforcement

in situ infill in situ infill in situ infill

6     75 (225)
shear studs

prestressed
concrete planks

prestressed
concrete planksshelf angles 

100×100×12 RSA
(typical)

75 min. 75 min.

UB

UB

prestressed
concrete planks

75 min.

UC

top flange to be
notched back near
supports to let in
flooring planks

‘Omnia’ prefabricated
welded lattice truss

sealant screed screed

planks
bedded on
waterproof
sealant

main girder
shear stud

holes for
rebars

UB cased
in concrete

UB 

75 min.

prestressed
concrete
planks

prestressed
concrete
planks

‘Omnia’ plank50

60

plate girder
(or UB)

‘Omnia’ prefabricated
welded lattice truss sealant

planks
bedded on
waterproof
sealant

main girder
shear stud

‘Omnia’ plank

plate girder
(or UB)

50

60
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�!"!' ��� #��������' ���!����# (���  ��  / �5� /!�#� �� �A#

� ;�)� �#�  / � ;A����#B �5� �$!'!�% � 5����## �5�

� ;A����	# "�#� A (��  / ��!�5;��!� ;��� ;���!1 ;��5 �#

 / #��������' ���'%#!# � A����!��' A� A #!�! �B �� ; �5!#

���'% $��!��!�� � (5 '� �����  / � ;A���� A� ���;# ���

�## �!���� # /�(��� 5�"� $��� ��"�' A�� � ���' (!�5 ; #�

�#A���#  / ���'%#!# ��� ��#!��B �� �5� ���'% ��%# �5� �#�  /

�5� � ;A���� � A� ���� ���(!��#� (5!'� A ##!$'�� �!� � �

����!"� ;��5 (!��#A���� ������! �B ��� � ( �5� �#�  /

� ;A����# / � ��#!�� ��� �����5�!�� ��� $� #�!� � 5�"�

$��� �5� #�� �� !���#��!�' ��" '��! �B

� ;A���� �����5�!�� #%#��;# 5�"� $��� �"�!'�$'� �#

� ;;���!�' A� ����# #!��� �5� *+<.#B 
 #�  / �5� ���'%

#%#��;# (��� ��"�' A�� $% �5� �'���� �!�# !���#��% � 

;��� !�#  (� ����# !� �5� A� ����! �  / A�!���� ��� !���=

������ �!���!�#B � �5� �!"!' ��� #��������' ���!���� �5�#�

���'% #%#��;# #��;�� '!��'� ; �� �5�� �'���� �!� ����!��

;��5!��# ���  / � ����� A����!��' �#�B  (�"��� �5�%

/ �;�� �5� $�#!# / � �5� #�$#�F���� ��"�' A;���#  / #%#=

��;# ; �� #�!��� � � �#�����! �B

�5� �#�  / �5� � ;A���� � A� ���� ���(!��# �!//��# !�

;��% (�%# /� ; !�# �#� !� ���'%#!#� ��#!�� ���  �5��

��;��!� ���!"!�!�#� ��� � ;A���� �����5�!�� !# #�$=

#����!�''% �!//����� /� ; �5� ����!�! ��' ;����' ;��5 �B

�5� �F�!A;��� � ( �#�� �%A!��''% � �#!#�#  / � "!#��' �!#=

A'�% ��!� � � ; �!� �� ��� �5� � ;A���� A� ��## � ��!"�

��!�� �''  / (5!�5 !# )� (� �# �5� H( �)#���! �	B � )�%=

$ ��� ��� ; �#� � ;A'��� �5� �F�!A;���B ���= � A��!=

A5���'# ;!�5� !��'��� A' ����# ��� #������#B �5!'� �5�

!�A�� � ���  ��A�� /� ; � �����5�!�� #%#��; ��� !�

���A5!��' / �;� �5� � ;A����	#  (� ��A��#�����! �  / �

���(!�� !# �# � ;��5�;��!��' ; ��'B �5!# !# � "��% !;A �=

���� A !�� �# !� !# �5� ������  / �5!# H; ��'	 �5�� �!�����#

�5� ��#�  � �!//!��'�% (!�5 (5!�5 �!//����� �����5�!��

#%#��;# A��/ �; (5��� � �5� ��� �#��� !# �5� #�;� ���(=

!�� ��#)B

�� �5� ���'% ��%# ;��5 � ;A���� �����5�!�� ��"�' A;���

(�# �������)�� $% '���� � ;A��!�# (5 A� ����� ���

;�!���!��� �5�!�  (� H!�=5 �#�	 #%#��;#B :!����''% � 

!�������! � � �'� ��)� A'��� $��(��� �5�#� !��!"!���'

#%#��;#� A�!��!A�''% ��� � �5� !�� �#!#���� � ;A���� '��=

����� �� A��� $% ���5 � ;A��%B �'# ; #�  / �5�#� #%#=

��;# (��� ��!"�� $% �5� � ;A��%	# ;�!�/��;� � ;A����

(5!�5 '��)�� #�//!�!��� ;�; �%� ��� $����#�  �5�� # /�=

(��� (�# �#�� �' ��#!�� ���� ���#� A���5�#!��� ���B�� �5�

���' �!;� ��'�%# !� ����%!��  �� ( �) A� ����� ;��5 /��#=

����! � �; �� #��//B

�!�5 �5� �" '��! �  / �5� 7� /� ; � � �=���A5!��' ' ( #A��

� ;A���� � �5� ; ���� 5!�5=#A��� ���A5!�# ( �)#���! �

�5� A (�� ��� �5� ��A�$!'!�!�# 5�"� ��"�' A�� � A�� "��%

# A5!#�!����� �  '# !� �5� 5���#  / �5� ����!'��B

'/! �������
� ��������

�� !# � (�'' )� (� /��� �5�� #��������' #���'( �) !# � 5!�5'%

� ;A'�1 �5��� �!;��#! ��' A� $'�;B �!�5!� � #���' #����=

����� � �����! �# (!''  /��� � ;A�!#� #�"���' !����#���!��

;�;$��#�  �!�!���!�� /� ; ��% ��;$��  / �!//����� �!���=

�! �#B �5� ��#)#  / ��# '"!�� #��5 �� ;���% !�� # ���

� �����! � ����!'# ��� �5� A� ����! �  / /�$�!���! �

���(!��# 5�"� �'(�%# $��� �1���;�'% A� $'�;��!��'B

����!�! ��''%� #)!''�� �����5�#;�� (!�5 ;��% %���#  /

����!'!�� �1A��!���� 5�"� $��� ��F�!���B

�5� � �#�����! ��' #���'( �) !���#��% 5�# �1A��!�����

�� �; �# �� � ;!� ��� ���5� ' �!��' �A5��"�'# !� ������

%���#B ��  ���� � ��;�!� � ;A��!�!"�� #���'( �) � �=

����� �# 5�"� ������ � ��( ���5� ' �!�# !�  ���� � 

;!�!;!#� �5�!� � #�# ��� ;��� �5� �!�5��� ����'!��# (5!�5

��� $�!�� !;A #�� $% �'!���#B �5� ��"���  / -=� ��� 6=�

��� ; ��''!��  / #��������' #���'( �) 5�# A� "�� � $�  ��



 / �5� ; #� "!�$'� # '��! �# � �5� A� $'�;# /���� $%

#���'( �) /�$�!��� �#B

�� $�!'�!�� ��#!��� �5� A�!��!A�' ;���#  / � ;;��!���!��

��#!�� !����� !# �5� ���(!��� (5��5�� !� !# � #)���5� �

� ���A� ��#!��  � � � �#�����! � � ��;���B �5� ����!=

�! ��' ;��5 �  / A�� ��� ���(!�� $ ��� ��F�!��# #)!''��

�����5�#;�� (5  "�� �5� %���# 5�"� $��� !� �"��=

������#!�� #�AA'%B ���5 !��; !# ����!'�� !���A������'%

��� #�$#����!�' �5��)!�� !# ��F�!��� � ��#��� �5��

�'�;���# /!� � ���5��B �� !# �!//!��'� � #�������!#� ����!'#

 � � � ������ �!"!��� $��(��� #�"���' �����5�#;��B �''

;����!�' '!#�#� $ '� '!#�# ��� � ;A���� ��;��!��' � ��� '

����� A� ���;# ;�#� $� A� ����� ;����''% $% !����A���=

!�� �5� ����!'�� ���(!��#B �5��� ��� ;��% A ����!�'

# ����# / � ��� �B

�5� /!�#� ��� #%#��;# (��� �//���!"�'% �'���� �!� ���(!��

$ ���#� �'' (!�� �5� �#�� � ������ '!��#� �!��'�#� ��1� ���

�!;��#! �# (5!�5 ��A'!����� �5� ;����' A� ��##� (!�5 �5�

 $D���!"�  / �����!�� �5� #�;� ���(!�� �# $�/ ��B �� -=�

���� $�#!� /��!'!�!�# #��5 �# ; "�� � A%� � ����� ��'����

���B (!''� 5 (�"��� #A��� �A �5� A� ��##B � ;� -=� ���

#%#��;# ;�% 5�"� #�"���' A���;���!� � ��!��# ��� '!$���!�#

#A��!/!��''% / � ����!'!�� #���'( �)B �5�#� (!'' �##!#� �5�

;����' ����!'!�� A� ��## ��� ���$'� $����� #�������!#�=

�! �B  (�"��� ���5 !��; !# #�!'' ����!'�� !���A������'%

��� (!'' ������''% ��F�!�� �5� #�;� #�$#����!�' �5��)!�� �#

;����' �����5�!��B

�� �5� '!�)# $��(��� �5� ��#!���� ��� ����!'��� /!�!��

�'�;��� ���'%#!# A� ���;# ��F�!��� �5� ���!���� � 
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� �'� ����B 
 #� A��)���# � ( 5�"� # ;� # ��  / ���A5!=

��' !�A�� $�� ��� �!;�� #A��!/!��''% �� �����!�� ���'%#!#

; ��' ����B -=� ��� A� ���;# ��� �5�� �#�� � ������

�5� ���(!��# �5�� � ;;��!���� �5!# ��#!�� !����� � �5�

#���'( �) /�$�!��� �B �5� ���!����  / � ��#� ����# # /�=

(��� � ���$'� 5!; � ; ��' �5� #���' #�������� / � 5!#

 (� $���/!�� / � ���'%#!#C��#!�� ��� !�������! � (!�5

 �5�� �!#�!A'!��#B �5� /�$�!��� � ��� �5�� �#� �5� ��#�'�=

��� #���' ; ��' (!�5 �5� ����!'�� ; ��' �������� � �5�

���!���� / � �5��)!�� ��� ; �!� �!�� A��A #�#B �5� ��'�=

�!"� ��#�  / �#� ��� � #�=�//���!"���##  / -=� #%#��;#

;���# �5�� �5�% ��� #�!'' � "�'!� # '��! �� A���!��'��'% / �

�5� �����! �  / >�#� �#A��!�''% !� �5� ��#!�� ��� $�!'�

�����B

�5� 6=� ; ��''!�� # '��! ��  � �5�  �5�� 5���� !# ��

���!��'% �!//����� � ���A� /� ; ;����'  � -=� ���

�����5�!��B �5� #���'( �) #�������� !# ; ��''�� !� 6=��

���5�� �5�� ���5 !��; $�!�� ���(� #�A�����'%B �5�

�����5�#;�� � �# � � !� /��� ���(� !�#���� 5� ; ��'#B

 (�"��� 5� !# #�!'' � �����5�#;��� �# �5� 6=� ; ��''!��

#%#��; !# 5!# ��( �  ' ��� !� (!'' ��F�!�� 5!# !�A�� ���

����!'!�� )� ('����B

�5� 6=� ; ��'� �5��� !# � � ;A'��� ��#��!A�! �  / �''

#���'( �)� $ '�#� (�'�#� ���B (5!�5 � �#�!����# �''  � A���  /

� #���' #��������B �� ;�% � ���!� ��% !�/ �;��! � (5��# =

�"�� �$ �� ��% �'�;��� (!�5!� �5� #��������B �5� #���'

#�������� �����''% �1!#�#� A��/���'% � #��'�� !�#!�� �5�

� ;A����B �� ��% #����  / �5� � �#�����! �  / �5� 6=�

; ��'� ����!'�� ���(!��#� '!#�!��#  � ��%  �5�� !�/ �;��! �

;�% $� A� ����� � ;A'���'% ��� ;��!��''% $% �5� #%#��;B

&��� �������� �5� ����$�#�  / !�/ �;��! � ��� $� ��!'!#��

$%  �5�� A���#  / �5� # /�(���� � �������� ���� !� �!//�����

(�%# #��5 �# ����!' ���(!��#� ������' �������;���#�

;����!�'# '!#�#� ��;��!��' � ��� ' ���� ����� ���B �5�

#���'( �) � ������ � )� (# �5�� !/ �5� ���� �!B�B �5� ; ��'�

!# � ������ �5�� �'' �5� #�$#�F���� ���� (!'' �'# $� � ������

# �5��� !# � ���� � �5��) �5� ���(!��# / � �!;��#! ��'

�������%B �5� 6=� ; ��' !# �5� ������' # ����  / �'' !�/ �=

;��! �� �# #5 (� !� /!���� 8B*B

tender docs.
preliminary
drawings

material 
requirements 

estimating

commercial 3-D
drawings, G.A.s,
typical details

all material lists
members, fittings,
bolts, shop and site

all NC data 
sawing, drilling,

punching, notching

management information
purchasing, stock control,
estimating, prod. planning

architects 
engineers 
drawings

structural analysis
member design

packages

standard
steel connection
library – macros

interactive modelling 
for non-standard

connection details

all drawings – G.A.s,
fabrication details,
fittings, 3-D views

interactive library 
of non-standard

connection details

contract is awarded

crude 
3-D model

detailed
3-D model

commercial 3-D
drawings, GAs,
typical details

all drawings - GAs,
fabrication details,
fitings, 3-D views
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;�;$��# (!'' $� �1���;�'% #!;A'�� !� /��� #!;!'�� � 

���(!�� '!��# !� 6=�B ��!�!�' ;�;$�� ��/!�!�! � !# � ��

$��(��� #��= �� A !��# ��� $�/ �� � �����! �# ��� �����B

�"!�� �#��$'!#5�� �5� �� ;���!� '�% ��  / �5� #��������'

/��;�� �5� �����5�#;�� ;�#� #�'��� �5� �%A�#  / � ����=

�! �# � �#�B �5� 6=� ; ��''!�� #%#��; ;�#� 5�"� � � ;=

A��5��#!"� '!$���%  / �!//����� � �����! � �%A�# / � �5�
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AMEP - apex moment
end plate

ASC - angle seating
cleat

BCS - bearing column
splice

BFI - bolted flange 
‘I’ section

CAD STANDARD CONNECTION LIBRARY

BGP - bolted gusset
plate

BIT - bolted 
‘I’ truss

BSP - bolted splice
plate

CB - cranked beam CCP - column 
cap plate

DAC - double angle
cleats

EMEP - extended
moment end plate

ETP - end toe plate FEP - flexible end plate FMEP - flush moment
end plate

FP - fin plate

FPH - fin plate 
for hips

FWE - fully welded 
end

FWT - fully welded
truss

GEP - general end
plate

GPB - gusset plate
bracing

CGPB - corner gusset
plate bracing

GPT - gable post top HMEP - haunch
moment end plate

MSEBC - eaves beam to
column

NBCS - non bearing
column splice

RBP - rectangular base
plate

SGP - slotted gusset
plate

SPB - stiffener plate
bracing

WRC - wall restraint
cleat

XGPB - cross gusset
plate bracing

NBCS - non-bearing
column splice
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services

suspended ceiling

EOT
crane

production area storage area

EOT
crane

crane

eaves
beam

eaves height up to 
4500

eaves height
4500–7500

production area office

10

2
10

1
10

eaves extension

parapet columns

cladding

angle
struts

cold-rolled
sheeting rails

gable
stanchions

sagrods

roof bracing

C/
C 
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12000 max.
typ.

3000 max.
typ.

7500 max.
typ.
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eaves
flashing

UB or RSJ
eaves beam

8.8 bolts

UB rafter

UB cutting

diagonal
stays

6
6

UB or UC
stanchion

cold rolled
eaves purlin

eaves gutter

gutter
bracket

sag rod
push fit

M16 (4.6)
bolts
typical

45×4×2 cold rolled
angle (or RSA)

2 no. HD bolts×400 lg (anchored)
typical M20 (4.6) minimum

2 no. 30 Ø
grout holes

UB rafter

cold rolled purlin
‘sleeved’ system
shown

floor
slab

30
0 

ty
pi
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l

m
in
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um

15
0

ty
p.

30
40

20 thick
baseplate

150×12 gussets
typical

25 thick baseplate
typical

HD bolts×500 lg (anchored)
typical M20 (4.6) minimum

6

6

30

RSA brickwork 
restraint member 
(if required)
• M16 (4.6) bolt each end
• slot hole 40×18
for vertical alignment

260 cavity
brickwork
(inner skin is often
concrete blockwork)
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rafter stays

purlin cleatverge trim

UB gable
trimmer
beam

haunch

FFL

height to
top of
crane rail

300 min.
typical span 15000 

to 40000 typical

brick
cladding

purlin

centrescold rolled
purlins

cold rolled purlin

139.7×5 CHS roof
bracing (S275 JO)

165×152×27 tee (S275)
(ex.305×165×54 UB)
UB gable stanchion
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valley beam

valley
gutter

cladding
profile filler

cladding
profile filler

ridge
capping

interior
ridge trim

gusset plate (or
UB cutting haunch
for large spans)

grade 8.8
bolts

tee or RSA 
purlin 
cleats

stanchion
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platform supports
203×133×25 UBs

vessel
cradle

CL platform 
and vessel1603

6601146
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12 tonne
vessel

kick flat

support beam

2440 1520224535
  

gr
ou

t

B

A AC

C

41
55

 o
/a

ll 
la

dd
er

68
65

 o
/a

ll 
pl

at
fo

rm

23
55

90
0

90
0

11
00

12
 C

RS
 a

t 
23

5 
= 

28
20

22
5

10

10
25

1000
60×60×8
RSA bracing

24
46

25
4

25
0

10
13

30
13

73

27
03

27
06

 o
/a

ll 
co

lu
m

n
25

00
 S

O
Ps

34
93

 SO
Ps

203

51
0

58
0

62
2

102
10

���:���&�

�	
��� ��� L�		�� 	��
�� 	�������

**. ����� ���������	 
�����



3709 SOPs

27
94

 S
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Ps

2440 SOPs2245 SOPs
5290

750928
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40
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8 8212212
440
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00
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00

927245
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45
0
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3

45
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3

1135
1017

10 thk durbar floor plate

203×133×25 UB platform beams

203×133×25 UB platform beams

203×203×52 UC

203×203×52 UC

1000 1000

1290 1145

100×100×8
RSA bracing

100×100×8
RSA bracing

360

8

360245
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65
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cleat as section F–F

section F–F section G–G

35

30002440
115115 11560 60 60 60

230 sq. base plates ×10
thick with 4 – 22 dia. holes
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��#��" !� (!�5 � #A��  / �$ �� *+B3; (5!�5 !# �'�� (!�5

A� /!'�� #���' #5���!��B �� � ;A�!#�# A!��5�� ��!"��#�'

$��; ��/���# (5!�5 ��� �!�� �� ��"�# '�"�' (!�5 ��� �!�#

$����#� �5� ��#��" !� ���� (�''# ��� � � ��A�$'�  /

��#!#�!��  ��(��� 5 �!G ���' �5��#�B �5� �!�# ��� #�AA ����

/� ; �5� �!��� �� ;!�='����5 � A��"��� #���!��B �  / A'��

$���!�� !# #�AA'!�� (!�5!�  �� !������' $�% � ��#���

' ��!���!��' #��$!'!�%  / �5� �  /


������ �����

�*� �'' #���' � $� �� *..-3 ����� �-<3 �&�B

�-� �'' $ '�# � $� $'��) $ '�# ����� 9B8 �&�B

� $� 
*8 �!�;���� �&�B

�6� �'' (�'�# � $� /!''�� (�'�# #!G� 8 ;; �&� � ��!�� �#

 � $ �5 #!��#  / �'' D !��#B

�9� 7� ����!"� �����;���0

>�!� $'�#� -�� F��'!�% ��� G!�� �!�5 �A 1% A��/�$�!��=

�! � A�!;��B

&�� � �� G!�� �!�5 �A 1% A�!�� �� ( �)#5 AB

&�� � �� G!�� �!�5 �A 1% A�!�� �� #!�� �/��� �����! �B

� ��' � ;!��' ��% /!'; �5!�)��## *3. ;!�� �#B

230×10 thick cap
plates×730 long
with 2 – 18×48
long slot holes

SOP
203×133×25 UB×2432 long

115115 75

60

21
00

73
0

54
5

18
5

15
15

8

48
 l

on
g

90

65
100

35

32 3270
134 240

70

10
24

42
10

30
0

300300
600600

200 200 100

4/270×10 shaped
plates×300

600 sq. base plate×10 thick
with 2 – 22 dia. holes

100

65

24
62

70 100

20
3

20
3

230

203×133×25 UB×2432 long
SOP

100×100×8 RSAs with
18 dia. hole required
one column only

100×100×8 long
bracing

20
3
×

20
3
×

52
 U

C
×

27
94

 l
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3
×
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3
×
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C
×
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zed purlin

356×171×45 rafter

80×80×8 RSA (S275)
gable post

100×100×8 baseplate

55575

34
237
203

25 nom

1/M16 HD
bolt

80×80
×8 RSA
(S275)
sheeting
rail

80×80
×8 RSA
(S275)

CL frame

>���� ��� �������

100×100×8 RSA (S275) 
plan bracings

55169 inside of walls

9 bays×6.175=55575

19591 c/c HD bolts

fr
am

e

fr
am

e

fr
am

e

fr
am

e

80×80×8 RSA tie rod hanger

brick on
edge coping

100×65×8 RSA 
2 – M24 – 8.8 bolts
each end

1500

C L
w

al
l 

an
d

be
ar

in
g

356×171×45 UB (S355 JR) rafters

fr
am

e

fr
am

e

gable
post

fr
am

e

fr
am

e

100×65×8 RSA tie

10°

top of
wall

brick lining

225 concrete

300 concrete base

ridge level

gable frame
(no tie bar)

1500

1500

17
27

20
5 

no
m
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24
00
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ap
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200×100×10 RSA (S275) 

100 100
CL

60×60×8 RSA 

80×80×8 RSA (S275)

150×10×200
base plate

100×100×8 RSA (S275) plan bracing
(centre bay only) 1/M16 bolt (4.6)
each end

1500 to CL
200 2/M24 (8.8)

A

A

2/180×15 end plates
6/M24 (8.8) bolts

2/M16 HD bolts×350 long, threaded 50mm
cast in pockets 50 dia.

80×80×8 RSA (S275)
tie hanger 1/M20 bolt
each end

A–A

6
6

101–sag bar
per bay

sheeting – galvanized steel
CORUS Longrib 900 – 0.70mm
or similar

zed purlin ‘Metsec 23224 overlap’
or similar – galvanized

alternative
purlins 10

40
45

60

119 118

50 nom.

2/60×60×8
(S275) cleats
1/M16 (4.6) bolt
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(!�5!� �� �'����!�!�% A (�� �������!�� #���! � !� ���!�B ��

(�# /�$�!����� !� �5� �� ��� ����#A ���� A!���;��' $% #5!A

!� � ���!���#B �5� ;�D � � �#!�����! � !� �5� ��#!��  /

� (�� #��������# !# (!�� ' ��!�� ��� � �5� 5�!�5� �$ "�

�� ��� ��� � ;A����!"�'% '!�5� (�!�5�  / �5� �F�!A;���

����!��B &A�� $����� #��������# ��� �#��' / � � (��# # �#

�  //�� ;!�!;�' (!�� ��#!#�����B �!�5�� 5 '' ( #���! �#  �

� ''�� ���'�# ( �'� 5�"� $��� #�!��$'� ��� �'�5 ��5 �5�

/ �;�� 5�"� �� ��"������ !� A� "!�!�� / � #;  �5 �!� /' (

��� �5�# '�## (!�� ��#!#������ �5� '����� (��� �5 #�� � 

#!;A'!/% �5� � �����! �#B �#�  / $ '��� � �����! �# �#!��

��##�� A'���# ;���� �5�� �'' ;�;$��# � �'� $� �� � ;!�=

�''% /�$�!����� �#!�� �� #�(C��!''!�� �F�!A;���B

�*� �'' #���' � $� � �� *..-3 ����� �-<3 �&�B

�-� �'' $ '�# � $� ����� 9B8B � $� 
-9 �!�;���� �&�B

40
0

30
0

ap
pr

ox
.

ladder stringers 
o/o 65×10 flat
rungs o/o 20 dia.
bar (S275)

330 ladder parallel to slope
of tower face

840

345 rad.

CL

2 no. 65×10 covers
(weld to 
ladder 
one side 
of splice)

ladder splice 
(4 no. places)

safety cage material
hoops 50 × 10 flat (S275)
straps 50 × 10 flat (S275)
all fixing bolts
M12 × 40 lg cup head

70×70×6 RSA×820 long

59035 40 40

18 dia. holes

40 40

40
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10 plate welded inside
angle (typical)

* note
diagonal bracing prefixed
with section level
e.g. 24D, 25D, etc.

*D

1000

1000

225

22
5

10
00

10
00

10
00

0

17
68

55
00

0

1768

60×60×5 L

60×60×5 RSA

60×60×

5L

60
×6

0×
5L

C

C

C

C

A

A A

o/o 8 plate

gusset bent so plan
bracing is horizontal

o/o 8 plate
A

19C

28H

28K

PC

28J

MA

A A

A A

31

70
00

23

71
68

37
97

0

18

21
54

24
83
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63

33
02
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00
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12
0
×

12
0
×

15
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9
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0×
5RS

A
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5RS

A

60×60×5 RSA

60×60×5 RSA 60
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×

5 
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70
×7

0×
6L

70
×7

0×
6L

70×70×6L

70×70×6L

70×70×6L

70×70×6L

70
×7

0×
6L

70×70×6L

60×60×5L

60×60×5RSA

60
×6

0×
5RS

A

60×60×6L

70×70×6L

25

26

27

50
0

C L
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e

24

23

52
10

48
90

0
12
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0
89

0

28

29
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31
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0
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0
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7

25A

25X

26A

26X
26B

26C

70×70×6L

70×70×6L

70×70×6L

80×80×6RSA

80×80×6RSA

80
×

80
×

6
RS

A

27
10

2710

8 plate welded to gusset so
that plan bracing is horizontal

typical for each corner

50×50×5 RSA

*C

*A

dim ‘B’

di
m

 ‘
B’

*A

A A

A A

PC

15B15B
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×

80
×

6
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A

27A

27X
27C27B
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×7

0×
6L

70×70×6L

28C

28X

28G
28E

30A

28X

29A

30C30B

31A
31B

C

MA
o/o 8 plate

o/o 8 plate

C
A

23
5

225

127×64  
A

1000
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20
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25C

24A

24X

24C

25B

24B
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23X

22X

23E23D

127×64  
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70×12 plate 4/

2/

65

50
10

0
10

0
10

0
10

0
50

15
4

4 
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m
. 
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p 40

49
0

45
0

35

35
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5
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450

100 100125125
15

125 125

6500

6430 c/c

64
30
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/c

35 SOP

45
80

65

35 35

11F

H

H1

H2

11G

3 thick
pack

M30×700 long
grade 8.8 HD bolts
with 2 no. M30 nuts
and 1 no. washer,
bar threaded each
end to suit

76.1×3.2 CHS
nut welded
to bolt

150 sq.×15 washer
plate with keep flat
welded to underside
to prevent nut
turning

450 sq.×40 thick base plate
with 34 dia. holes for HD bolts

15 thk
(welded)

30 nom.
grout
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ladder stringer

1 1

section
1–1

19

18C

18A

18

18AJ

18AP

18AE

18AM
18AC

18Z

18CS

18CC

19X

19D

19F

18CB

18Y

18C

18AN
18AL

18AM

19ES

18AN

18AK

18G18E

18AR

18AP

18AK

10 dia. earthing
holes typical 8
no. places

outer
splice
plt. only

safety bolts
required up one
main leg from
platform up to
level 31

18AG

17X
18B 17X 18B
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15220 overall deck width

12000 carriageway 16101100510
footway

services
bolted connections

1350
diameter RC pier

2110

11 000

maintenance
runway beam

100mm surface over protected
waterproof membrane (UK practice)

vehicle pedestrian parapet
(steel or aluminium)

fascia

3600036000

28000 42000
98000

28000

variable depth
composite plate girder

abutment
foundation

pier foundation

high water level

navigation clearanceS-site splice (bolted or welded)

26000S S

free fixed bearingsfreefree

roadway
expansion
joint

composite cross girders at 3500 centres

external stiffeners at supports only

sliding bearing
braces at piers only
knee braces at 7000 
either side of piers
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overall deck width

2500 to 3500

2500 to 3500

1000 to
3300

4000 to 6000

300 to 
320mm

1000 to 1750
typical
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6000 to 7000
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>7000

1000 
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1000 
to 3300

3000 to 3500C/C

200 to
230mm

3000 to
3500C/C

320mm
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200 to 240mm

2500 to 3500

2500 to 3500

at mid-span at pier

900 to
1200

900 to
1200

3000 to 3500C/C900 to
1200

steel
cantilevers
if slab
extends
>3300
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composite cross girder

structure
gauge

steel floor
plate integral
with cross girder
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3800 max.460

lower mesh support 
40×40×3.2 RHS (S275JO)

longitudinals
100×50×3.2 RHS (S355JO)

all posts 100×100×
6.3 RHS (S355JO)

site welded full
strength butt joints

5 sealing
plates

top of
plinth

5 sealing
plate

4 no. slotted holes
22Ø×46 long

270×30 thick×270
long baseplate (S275)

4545

12

180

102

15

2 no. 10Ø slotted holes
in 6 plate (S275)

1528

22 22

13

11

10 slot in 6 plate (S275) for M8
button head socket screws
with 40×25×5 washer plates

1136
58

1325

52

A

A

60×30×6 angles (S275)
×110 long to post
×120 long to rail

18Ø×30long slotted holes
in top angle to rail

18Ø holes in bottom 
angle to post

M16×40 long 
(4.6) bolts

40×40×3.2
RHS

steel washers for adjustment

paved surface

70 long socket
top bolt M20 to BS 3692 grade 8.8

hole drilled 38Ø approx.

bottom bolt M20 to BS 3692 grade 8.8
‘Selfix’ resin bonded

500 typ.
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CL end 
post

wire mesh panels with 8 dia. wire frame and
welded fabric infill using 3.25 dia. wires at
25.4 centres vertically and 5.38 dia. wires at
76.2 centres horizontally

paved surface
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4 no. 22 Ø
holes each
end of RHS

460 long plates (S275)
100×50×
3.2 RHS

5 chamfers

4 nom.
6363 140 90

4 no. set screws per side M20×25 long
(8.8) with MS washer under head of each

holes tapped
M20 – 4 no.
per plate

loose
washers

6 min.

28.5 Ø min.
28.7 Ø max.

38 max.

254
important dimension

457 127 76

222

C C

222

140 25

20
20

25

shear pin 41 min.
42 max. long 2×2
chamfer ends

8 min. gap

3 fillet weld this face
only for each half

3 no. slot welds in 100 face
for each half

3 no. 10 wide slots
in one face only

30Ø hole
elongated 

full strength butt weld

29Ø hole

76

89

89

32

40

6010
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=89
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40×3
(S275)
backing
strip
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32250+24=32274

25200-9=25191
32250-12=32238 over endplates

25200+19= 
25219

7050+5= 
7055

7050-3= 
7047

25530-9=25521
32598 bottom flange

32599

7080-3= 
7077

6 6

neutral
axis

12
12

over endplates

13
0

pr
ec

am
be

r

13
00

31
0

� ��#V
*B ��;$��# #5 (� � � � ��)� ��� ���  /

/�$�!���! � �//���# L (�'� #5�!�)���B
-B ��;$�� #5�A� #5�'' �AA� 1!;��� � 

� A���$ '!� ���"�B
7����
��� ����� �����

�	
��� ��� ������ 	��� ���� �� �������

100

6

50

40

13
25

2
20

12
6

2

14

6
6

2

25
19

6

6
6

Y

30 rads

14 or 19 web
plate

19 web
plate

120×14 stiff

240×25
stiffener
(S355 JOW)

110×14 thick
stiffs fitted
into vertical
stiffeners

30 rads

section
Y–Y

30
 m

ax
.

20
 m

in
.

50
 m

ax
.

40
 m

in
.

50 rad

40

20

2

2

direction of
grinding

60°

60°

60°

60°

60°

60°

Y

35
0

1005050

2

web side

� A #��/���#  / �'' $ �� ; /'���� $���
(�'�# � $� �� ��� /'�#5

�&��&
 ����>�
���� ����

�&7 ����>�
���� ����

��� ���� ����

�����
������ ����������

�	
��� ��� ������ 	��� ���� �� �������

7����;$�� �� ;!�=#A��
>!����# - � **

>!���� (�!�5� -*
�'�$ ���B 8-
�!�!#5�# *3
�5�!�)��� *3
�!��' A����;$�� *3
� ��' *-,
�A��!/!�� A����;$�� *6.

*-<�2�
7��� &� ����������



girder mks

run off strip

run off strip

buried rotation point
10950 1095010350

expansion joint

motorway

fixed end fixed end

20

50no welds

section
X–X

X

X

150 2500 to 
CL bearings

run off strip required
this side for girder 12

40×19 strip (S355 JOW)
welded as shown

RC abutments

12

11

10

9

8

7

6

5

4

3

2

1

31500 clear

32250 c/c bearings

br
ac

in
g

br
ac

in
g

35
02

0

br
ac

in
g

br
ac

in
g

br
ac

in
g

375375

CL
girders 

1 and 12
exterior
face
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35020 
17510
17000

11000 carriageway 11000 carriageway4000
600600

1 in 28.8
120 finishes
255 slab

RC high
containment
parapet

no intermediate stiffeners to outside face

1600 
web
depth

1300 
web
depth

1 in 28.8

11 crs at 3080=33880

CL 
joint

Y     Y

5

Y     Y
8

Y     Y
9

Y     Y
10

X     X
11

X     
12

3300
hard
shoulder

510

570

600 min.
verge

3300
hard

shoulder

510

570

25
00

Y     Y

4

Y     Y

3

X   X

2

X

1

17510
17000

X       

6
X       

7

��&�� �����&�

�	
��� ��� ������ 	��� ���� �� �������

top flg

1300×19 1300×19
600×40
500×20 (S355 JOW)

1300×14
600×50
500×25 (S355 JOW)

2 no. 240×25 thk 4 no. 120×14 thk 4 no. 120×14 thk5 no. 120×14 thk

150 over end plate

finished road level

25       end plate
8880 web plate

see details below

typical elevation on girders 2 to 11 (longitudinal dimensions neglect precamber)

see details below 2 no. 240×25 thk
4 at 200 crs 4 at 300 crs

8100
4 at 300 crs 4 at 200 crs

8100
2 at 300 crs

12000

btm flg
web
int stiffs

shear 19Ø
studs 125
no. spacings

8
8

720
180 580

1920 2140 2140

31
0

13
00

w
eb

40
0

1725 1725 1725

lifting lugs CL optional splice

1725 1725 1725 1725 1725 1725 1725 2140 2140 1920 720

150

180

25

01747729311
7

12
4

12
9

13
0

10
6

580

precamber symm’l

110×14 longitudinal stiffeners

32250

1035010950 10950

32610 o/all

25475 top flange

25530 bottom flange 7080 bottom flange

16595 web plate
7025 top flange
7025 web plate
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Transflex or similar expansion
joint bolt to concrete

truly vertical
on completion

line of finished road level

line of finished road levelline of finished road level

100 C/C – 800 200 C/C max
125×19 studs to
trimmer top flg

100 100

71
65

6565
40 500×25 (S355 JOW)

fitted

500   wide plt

proprietary pot type
bearing bolted to
taper plate

80
80

65

19
0

IP40
0 505070

15

120

25

30
no

m
.

35
5

180

432×102 RSC
trimmer

tapered plate
(S355 JOW) to
suit bearing

horizontal

HD bolt
pocket

150 150

2 no. 
180×19
fitted
stiff’s

CL
bearing

CL girders 2–5, 8–11
3080

14 thk plate 19 thk plate

305×89 RSC
(S355JOW)

30 rad ‘typ’ 30 rad ‘typ’

30 rad cope holes 30 rad cope holes

150 150 150

180

150

section X–X

28.8

XX

10
0

65
65

6510
0

52
55

0

55
0

40
0

40
0

110

120

100 100 40

330

40

230

30
 m

ax
20

 m
in

30
 m

ax
20

 m
in

20
 m

in
30

 m
ax

3080

40 min.

40
min.

20
35

400 C/C max
125×19 studs

55

16
5

16
5

CL girder 6
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40

450 450 150 150 300150 150300

25
50

A A

6 nom. gap

2/230 × 25 thick shaped
plates × 1480 long

2/310 × 10 thick covers
× 1190 long (52 – bolts)

2/200 × 12 thick
plates × 700 long 

2/full size packs

extra studs required
in place of studs not
on cover plate

2mm

3mm

560 × 10 thick pack

460 × 5 thick pack
× 700 long

2.5 × bolt dia. min. plus
5 to allow tightening

70

40

40 40150 150180
560

40 40

4040 4 × 65 4 × 65100
700

CL splice

(max 4× stud height)
460×12 thick plate
×700 lg (40 bolts)

120 120140
460

6 nom.

19
 w

eb 14
 w

eb

A–A

40 10 × 6510 × 65 100

1480

20
0

20
40

10
0

90
3 
×

75
3 
×

75
6 
×

11
0 

= 
66

0

560 × 25 thick cover 
× 1480 long (84 – bolts)

13
00

 w
eb

 d
ep

th

13
00

4010065 65
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�	
��� ��� ������ 	��� ���� �� �������

*6. ����� ���������	 
�����



20°

20°

5 rad

4
1

4
1

4

100×100×12 angle (S275)
cleats, remove after
welding and grind flush

alternative
landing cleat if
welded in erected
position

26 dia. holes for
temporary bolts

50

200

10

40×40 snipe
70 dia hole

complete web/flange
welds at site locally
to allow fairing of
joint

150×30 thick×280 long (S275) cleat

10000 crs of lugs
80

150

6 75

150

150
1

4
taper if flanges of
different widths

temporary
supports

150 150

35
35

80

70
80

15
0

20
0

root gap zero
(to +4 max.
tolerance)

ro
ot

fa
ce

5

5 rad

as fabricated
approx. 2mm after
welding flanges

ro
ot

fa
ce 40

ra
d

5

14
 w

eb

2 
ro

ot
 f

ac
e

w
eb

 1
9

60°
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�'������!"� �!/� 7 !��#

all other
details as per
section B–B

30 plate

5440

625

282

50 46

8350

35
0 31

6
17

5
10

00

25r
115r

46
86

86
86

17
5

73
73 strops to girder

lifting lugs

350×200×30 plt pack 350×200×30 plt pack

73
41

73

75
 d

ia
.

15
0 

di
a.

77
2 

o /a
ll 

lu
g

61
1

10
00

30

115

115
230

20
G

G

11
5

10
0

87
86

86
86

46

625

20
lifting lug

75 dia.
hole to
suit 55t
anchor
shackle

6

8 8

30
2020

15
0 

di
a.

75
  

  
 d

ia
.

39
1

30

10
0

100

100

10

10
2no. 100×30×2000 
long doubler plates to
top and bottom flanges

10 plate each side
fitted into UB fillet

60 dia.
hole to
suit 25t
anchor
shackle

130×10
flat

see detail ‘A’

10

6

6

67

35
022

7
41

73

73

8080 150150
457×191×
98 UB
cutting
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M38 rod×850 long grade 8.8
with 3 no. HSFG nuts and
hardened washers 120 sq.×15 top plate

supplied loose

200×15 plate with 90 Ø hole
for nut and washer, also
holes for electrical conduits

10 thick top cover with 
2 no. 70 Ø holes

15 thick side plates

6

6

10
15

30
0

12
0

th
re

ad
43

0 
th

re
ad

41
5 

pr
oj

ec
ti

on
 o

ut
 o

f 
sl

ab

15 thick internal
stiffeners

B

75 Ø steel tube
tacked to 2 no. 
80×80×8 angles
×800 long and 
150 sq.×30 plate

200 600
B

grout under full
length after
errection

100

20

18.9

6

10
00

10
31

 n
om

in
al

10

32
5

180 sq.×10 bed plate with
3 no. 2mm finger packs
bed plate levelled and HD
rod placed and grouted
before erection
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2/100×100×10 RHS

2/
15

0
×

15
0
×

10
 R

H
S 

le
gs

2/100×100×10 RHS

4 no. open panels (both faces)

30Ø steel conduits
to these 2 legs only

47

1000

55
00

88
0

20
0

facia plate
on east face
only for
mounting
electrical
equipment

full strength butt
weld shop welds

these openings
to suit internally
lit signs

11900 span at top chord

10000 width of 3 lane highway

12500 centres of HD bolts

900 900900 24502450 21502150
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11900

200
nom. length

A
25 25

10

100 × 100 × 10 RHS

15
0 
×

15
0 
×

10
 R

H
S

150 × 100 × 10
angle

100 × 100 × 10 RHS

150 × 150 × 10
RHS

bend line

66

6

6

6

4 no.30 Ø heavy duty
electrical conduits

4 no. holes in this face
to suit flanged couplings

130 × 15 thick
end plate × 260
long with 2 no.
28 Ø holes

130 × 15 thick × 100 long
landing plate

4 
no

. 
13

0 
×

85
 ×

18
 a

ve
. 

th
ic

k
pl

at
es

 t
ap

er
ed

 t
o 

su
it

 s
lo

pe
 o

f 
le

g

bolt boxes 
60 × 60 × 5 RHS 
internal bolt boxes 
50 × 50 × 5 RHS 

90 × 75 × 15 
end plates

7550
50

60

20
0

16
0

16
0

62
0

20
0

10
00

47

10
00

18.9

A

100 × 10 ledge
plate × 550 long

88
0 

ov
er

 c
ho

rd
s

50 × 10
thick flat

heavy duty
cable tray

detail as for
welding of
posts
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800

600 cable tray

550 125

4 no.6 Ø csk.
set screws (ss)

6

6

85

top end of conduits
supplied with
screw on bushes
and holes in inner
plate sealed with
continuous weld

nut and hardened
and load indicating
washers

cable tray fixed
throughout with
3 no. M10 ss cup
head bolts with
locking type nuts
at each end of
panel

8mm chamfer to
top edge of landing
plate for 5mm
sealing weld

chamfer edges of hole in
leg for 6mm continuous
fillet weld
ends of internal bolt box
and welds ground flush
with face of leg

nut and washer
this end

M24 rod grade 8.8
with HSFG nuts

5mm radius

150 150

70 70

20

500 overall length

200

130 sq. × 10 inner
plate drilled to suit
conduits

200 sq. × 10 cover plate
200 sq. × 10 top plate
200 sq. × 4 neoprene gasket
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handrail
spigot joints

2/60×60×6 L’s
×838 long

60×60×6 L
×740 long

80×80×10 L
×625 long

200×10flat
×120 long

200×10flat
×765 long

28

100 425

625

760

125

C C

740

1010

10

25 30 × 740
notch stringer

10

450 150

30
35

70

120

100

25
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