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Design & Construction 

The route commences a t the ex is t ing A b b o t s v i e w 
I n t e r c h a n g e n e a r H a d d i n g t o n , w h e r e t h e 
a d d i t i o n of slip roads on the east s ide of the 
junction completes the d i a m o n d i n t e r c h a n g e . It 
continues a l o n g s i d e the exist ing A l f o r 6l<m 
b e f o r e d e v i a t i n g to the south a t Pencraig Hil l 
a n d crossing the River Tyne va l ley on a 2 1 7 m 
t h r e e - s p a n b r i d g e . The route continues p a r a l l e l 
a n d to the south of the East Coast M a i n Line 
b e f o r e re jo in ing the exist ing A l a t a new 
r o u n d a b o u t a t Thistly Cross. 

N o t a b l e design features of this scheme include: 

the extens ive use of " f a l s e cutt ings" to 
reduce the visual a n d noise intrusion of the 
r o a d on the surrounding env i ronment 
the use of an e a r t h w o r k s bund a l o n g s i d e 
the r a i l w a y l ine 
a rat iona l i sed e a r t h w o r k s des ign a i m e d a t 
o b t a i n i n g a n on-s ite cut/ f i l l b a l a n c e wh i le 
t a k i n g a d v a n t a g e of the a v a i l a b l e rock a n d 
maximis ing its re-use in the works 

the use of a f l e x i b l e compos i te p a v e m e n t , 
w h e r e the lower base comprises cement 
b o u n d mater ia l s 
the n e e d to ma in ta in a " f l o w i n g " ve r t ica l 
a l ignment which ref lects the sur rounding 
l a n d f o r m 
provis ion of e ight d e t e n t i o n basins to 
contro l the f l o w of su r face w a t e r run -o f f 
into the a d j a c e n t watercourses 

There a r e 1 2 p r inc ipa l structures: 

River Tyne B r i d g e ; a t h r e e - s p a n , post -
tens ioned concrete b o x g i r d e r b r i d g e , 
s u p p o r t e d on s p l a y e d leg piers 
t w o o v e r b r i d g e s ; b o t h t h r e e - s p a n 
s tee l /concrete compos i te superstructures 
six re in fo rced concrete b o x underpasses 
th ree r e i n f o r c e d concrete segmenta l 
arches w i th r e i n f o r c e d soil h e a d w a l l s a n d 
w ingwal l s 

W i t h i n e a c h structure t y p e , a consistency of f o r m 
a n d finish was a d o p t e d t o g ive the a p p e a r a n c e 
o f a f a m i l y o f structures. 

Extensive consultations were held with interested 
part ies including the Royal Fine Ar t Commission and 
East Lothian Council. As a result the design concept 
for the b r i d g e in terms of conf igurat ion, span 
ar rangement a n d proport ions, and much of the 
detai ls a n d complex geometry, were f i x e d by the 
Car l Bro design t e a m a n d e m b o d i e d in the 
contractual requirement. This presented the Balfour 
Beatty a n d Scott Wi lson t e a m with a significant 
planning, design and construction chal lenge. The 
complex geomet ry of the structure (curved h ighway 
al ignment a n d sloping deck sides), combined with 
the inclined piers a n d access constraints within the 
river val ley, meant that the t e m p o r a r y works 
requi red to support the b r i d g e were complex a n d 
extensive. A 3D computer model of the structure 
was d e v e l o p e d to a i d construction. 
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River Tyne Bridge 

The River Tyne Br idge is the largest structure on the 
project and is one of the largest a n d most complex 
br idges procured by the Scottish Executive. The 
b r i d g e is set in the Tyne Val ley, which is one of the 
most va lued landscapes in East Lothian a n d is 
o f f i c i a l l y d e s i g n a t e d as an A r e a of G r e a t 
Landscape Value, a Nature Conservation A r e a a n d 
a Scottish W i l d l i f e Trust W i l d l i f e A r e a . In add i t ion 
there is a public r ight of w a y on the river w a l k w a y 
f rom East Linton to Holies Castle. In response to the 
sensitive setting the Car l Bro b r i d g e design t e a m 
a n d the Scottish Executive p roduced a design for a 
landmark structure which ref lected the asymmetric 
val ley fo rm a n d p r o v i d e d a b o l d expression of 
function whilst minimising impact on the val ley. 



The br idge was cxjnstructed on scaffolding placed across 
the whole valley, partly supported on a temporary 
br idge over the River Tyne (the largest scaffolding used 
in Scotland to dote). The design takes advantage of the 
decision to adopt scaffolding and uses slender webs to 
minimise the self weight and cross section to be stressed. 
The deck is stressed by post-tensioned tendons (16 in the 
main span and 20 in each of the side spans). Each 
tendon consists of highly stressed steel strands weighing 
approximately 1 Of. Stressing was carried out in multiple 
stages interleaved with complex staged lowering of the 
falsework. 

The arrangement of piers and main span of the br idge 
results in high stresses in both the deck and pier legs, 
resulting in the use of high strength concrete and 
substantial reinforcement. The east pier is founded 
directly onto rock, while at the west pier rock is at a depth 
of some 15m and a gr id of 60 small diameter piles 
(both vertical and inclined) was installed beneath each 
leg. 

The completed br idge solution Is a bold enhancement to 
the River Tyne Valley and has successfully delivered all 
the objectives identified at the consultation stage and is 
a testament to the combined skills and teamwork of all 
parties. 

Landscaping / Environment 

As a m a t t e r o f p o l i c y , t h e Scott ish Execut ive 
seeks to minimise the l a n d s c a p e i m p a c t o f 
r o a d schemes by i n t e g r a t i n g the r o a d w i t h its 
su r roundings . 

L a n d s c a p e c o n s i d e r a t i o n s h a v e b e e n a n 
i n t e g r a l p a r t o f t h e d e s i g n a n d 
i m p l e m e n t a t i o n of the scheme. 4 5 0 , 0 0 0 n e w 
t rees a n d shrubs h a v e b e e n p l a n t e d a n d 
1 5 0 , 0 0 0 s q u a r e met res h a v e b e e n sown w i t h 
w i l d f l o w e r seeds. 

I rons ide Far ra r , l a n d s c a p e consu l tant t o the 
Scottish Execut ive, h e l p e d d e v e l o p a rou te t h a t 
b a l a n c e d l a n d s c a p e , e n v i r o n m e n t a l a n d 
e n g i n e e r i n g cons ide ra t ions . 

They c a r r i e d out an Env i ronmenta l Assessment 
t h r o u g h w h i c h the Scottish Execut ive c o m m i t t e d 
to speci f ic measures to r e d u c e the i m p a c t o f 
the r o a d , such as c r e a t i n g n e w l a n d f o r m s to 
screen n e i g h b o u r i n g p r o p e r t i e s a n d ex tens ive 
p l a n t i n g t o i n t e g r a t e t h e r o a d i n t o t h e 
l a n d s c a p e . 
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B a l f o u r B e a t t y e m p l o y e d G i l l e s p i e s as 
l a n d s c a p e consultant to d e v e l o p the des ign fo r 
i m p l e m e n t a t i o n . Hedges a n d h e d g e r o w trees 
h a v e b e e n p l a n t e d a l o n g m a n y o f the 
b o u n d a r y fences. Landforms a n d belts of 
screen p l a n t i n g have b e e n in t roduced to screen 
n e i g h b o u r i n g p r o p e r t i e s such as a t 
A b b o t s v i e w , Sandy ' s M i l l a n d O v e r h a i l e s . 
B road belts of new w o o d l a n d p l a n t i n g have 
b e e n in t roduced to re f lect the p a t t e r n of the 
ex i s t i ng w o o d l a n d a n d s h e l t e r b e l t s , 
p a r t i c u l a r l y b e t w e e n the new A l a n d the o l d 
r o a d . 

The l a n d f o r m a r o u n d the new River Tyne 
B r idge has b e e n c a r e f u l l y s h a p e d to he lp 
i n t e g r a t e the b r i d g e into the r iver va l ley a n d 
extens ive p l a n t i n g was c a r r i e d out to e x t e n d 
the exist ing r ivers ide w o o d l a n d up to the r o a d . 

To enhance b iod iver s i ty a n d main ta in a natu ra l 
a p p e a r a n c e , a l l the trees a n d shrub species, 
wi th a f e w except ions , a r e Scottish nat ive , a n d 
a lmos t a l l h a v e b e e n g r o w n f r o m s e e d 
co l lected in Scot land. 

Wildlife & Habitats 

Extensive measures have b e e n u n d e r t a k e n to 
reduce the i m p a c t o f the r o a d on w i l d l i f e a n d 
hab i ta t s . 

Du r ing t h e d e v e l o p m e n t o f the scheme 
ex tens i ve surveys w e r e u n d e r t a k e n f o r 
p r o t e c t e d species such as b a d g e r s , otters a n d 
bats , a n d fo r m a p p i n g o f plants a n d hab i ta t s . 
In fo rmat ion f r o m the surveys was used to 
des ign measures to p r o t e c t b a d g e r s a n d otters 
a n d to p r o t e c t or c r e a t e d iverse hab i ta t s . 

Measures t a k e n dur ing construction inc luded 
the re locat ion o f b a d g e r s f r o m setts d i rect l y 
a f f e c t e d by the route a n d the c a r e f u l check ing 
of t rees a n d hedges fo r bat s a n d b i rds p r io r to 
fe l l ing a n d site c l e a r a n c e . 

L o n g - t e r m measures inc lude a n u m b e r o f 
m a m m a l tunnels a l l o w i n g b a d g e r s a n d other 
small mammals to pass b e n e a t h the r o a d a l o n g 
f o r m e r routes that have b e e n severed by the 
const ruct ion. Extensive lengths o f spec ia l l y 
d e s i g n e d fenc ing wi l l b e used to p r e v e n t the 
mammals crossing on the r o a d a n d to g u i d e 
them to the p ipes . 

As we l l as i n t e g r a t i n g the r o a d into the 
l a n d s c a p e , the p lant ing a n d seed ing proposa l s 
a r e d e s i g n e d to r e p l a c e lost h a b i t a t a n d 
a u g m e n t ex is t ing hab i ta t s . P lant ing includes 
nat ive w o o d l a n d , h e d g e s , nat ive scrub a n d 
w i l d f l o w e r grass lands. It is a n t i c i p a t e d that 
this wi l l g r e a t l y enhance b iod iver s i ty in the 
local a r e a . 



The Project 

Fol lowing the Routes South of Ed inburgh Study 
in 1 9 9 0 the decis ion was t a k e n by the Scottish 
Executive to u p g r a d e the A l to near m o t o r w a y 
s t a n d a r d as f a r as Dunbar . The Scottish 
Executive a p p o i n t e d C a r l Bro as consultant to 
p r e p a r e proposa l s to u p g r a d e the A l f rom 
Tranent to H a d d i n g t o n a n d f r o m H a d d i n g t o n 
to Dunbar . 

A p r e f e r r e d route fo r H a d d i n g t o n to Dunbar 
was publ i shed in 1 9 9 2 . Fo l lowing a p e r i o d of 
fu r ther consul tat ion a n d scheme d e v e l o p m e n t a 
Public Local Inqui ry was he ld into the proposa l s 
in 1 9 9 7 . 

Dur ing 1 9 9 7 - 9 8 the junctions a t Monksmuir a n d 
Phantassie w e r e d e l e t e d f rom the scheme in 
o r d e r to reduce the env i ronmental impact a n d 
the cost o f the scheme. The concept o f the " A l 
Expressway" e m e r g e d a t this s tage. In 1 9 9 9 
the S t rategic Roads Review c a r r i e d out by the 
Scottish Executive c o n f i r m e d the Expressway as 
the p r e f e r r e d scheme. In 2 0 0 1 the s tatutory 
processes w e r e c o m p l e t e a n d C a r l Bro 
cont inued the d e v e l o p m e n t of the scheme in 
suff icient d e t a i l to a l low a compet i t ion to t a k e 
p l a c e f o r t h e Des ign , Const ruct ion a n d 
M a i n t e n a n c e of the A l Expressway. The 
o p e n i n g of the A l Expressway represents one 
of the last components of the commitment m a d e 
in 1 9 9 0 a n d wi l l p r o v i d e cons iderab le benef i t s 
fo r r o a d users a n d local communit ies. 

Procurement 

A c o m p e t i t i o n was h e l d f o r t h e D e s i g n , 
Const ruct ion a n d M a i n t e n a n c e of the A l 
Expressway in 2 0 0 1 . Five tendere r s w e r e 
asked to present thei r p roposa l s to t a k e 
f o r w a r d the scheme d e v e l o p e d by C a r l Bro 
a n d d e v e l o p specif ic p roposa l s fo r Design a n d 
Construct ion in line w i th the Road O r d e r s , 
Env i ronmenta l S t a t e m e n t , the Employer ' s 
Requirements a n d the land m a d e a v a i l a b l e fo r 
the Work s . 

These const ra ints a l l o w e d the t e n d e r e r s 
f r e e d o m to d e v e l o p proposa l s which suited 
their own methods of w o r k i n g whilst ensuring 
that commitments m a d e by the Executive to 
th i rd par t ie s w e r e re spected as e m b o d i e d in 
the cont ract documents. Tenderers w e r e a b l e to 
submit thei r own proposa l s fo r the t ime t a k e n to 
c o m p l e t e the works , subject to a m a x i m u m t ime 
set by the Executive. 

The cont ract was a w a r d e d in M a r c h 2 0 0 2 to 
Bal four Beat ty Civi l Engineer ing w i th Scott 
W i l son as thei r Designer. 



Key Participants in the Project 

Employer ; 
The Scottish Executive 

Pre-cont ract Scheme Des igner: 
C a r l Bro 

Engineer fo r the Works : 
C a r l Bro 

Cont racto r : 
Ba l four Beat ty Civi l Engineer ing Ltd 

Cont ractor ' s Designer: 
Scott W i l son Scot land Ltd 

Cont ractor ' s Checker : 
Fairhurst 

Planning Supervisor : 
C a r l Bro 

Cont ractor ' s Envi ronmental Consultant: 
Gi l lesp ies 

Employer 's Envi ronmental Consultant: 
I ronside Far ra r 

Technical Data Pavement 

Contract Data 

Star t Construct ion: 3 r d June 2 0 0 2 
M a x i m u m Cont ract Per iod: 1 0 4 W e e k s 
Rood O p e n to T raf f ic : 9 8 W e e k s 
Cont ract Va lue : £ 3 4 . 2 m 

Geometric Standards 

Design Speeds : 1 2 0 k p h 
T raf f ic Vo lume: 1 2 , 0 0 0 Vehicles p e r D a y 
Dual C a r r i a g e w a y : 7 .3m Dual wi th 1 m Hards t r ip 
Length o f Dual C a r r i a g e w a y : 1 3 .7km 
S ide/S l ip Roads: 6 .5km 

Sur face Course: 3 0 m m 
Binder Course H M B 3 5 : 6 0 m m 
U p p e r R o a d b a s e H M B 3 5 : 1 0 0 m m 
Lower R o a d b a s e CBM4R: 1 8 0 m m 
Subbase Type 1: 1 5 0 m m 

Quantities 

Earthworks Excavat ion: l , 1 5 1 , 0 0 0 m ^ 
Embankment Fill: 6 2 0 , 0 0 0 m ' 
St ructural Concrete : 1 7 , 0 0 0 m ' 
Structures: 1 2 N o . 
Su r fac ing : 3 1 5 , 0 0 0 m ' 
D r a i n a g e : 7 6 , 0 0 0 Linear Met res 
L a n d s c a p i n g / P l a n t i n g : 4 5 0 , 0 0 0 No. 


