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INTRODUCTION 

Chairman, Ladies & Gentlemen, many thanks f o r i n v i t i n g me t o t a l k t o you 
t h i s evening about the Design of St James Interchange. TLlq 'O , <^ (-oU/A^ <^ 

f i r s t o f a l l , I ^ s f v t o thank the Roads D i r e c t o r a t e o f the S c o t t i s h O f f i c e 
and the D i r e c t o f ^ f Roads St r a t h c l y d e Regional Council, the J o i n t Promoters 
of t h i s P r o j e c t , and Balfour Beatty the Contractor, f o r g i v i n g me t h e i r 
permission t o make t h i s p r e s e n t a t i o n . 

I also acknowledge the assistance o f the many i n d i v i d u a l s i n SRC Roads, 
Balfour Beatty and SWK who have allowed me t o make use of t h e i r e x c e l l e n t 
s l i d e s and photographs o f the Works under c o n s t r u c t i o n . 

Most of a l l , I wish t o thank my colleagues at SWK f o r making such a success 
of the design and f o r t h e i r assistance i n preparing m a t e r i a l f o r t h i s t a l k . 

I s h a l l be t a l k i n g t o a la r g e number of s l i d e s which w i l l i l l u s t r a t e the 
design problems, concepts and r e a l i s a t i o n much more e f f e c t i v e l y , I t r u s t , 
than a monologue from a nrenarpH <;rr-int. 

The subject matter w i l l be from the/poinl: o f view of the Designer and w i l l 
cover:-

and w i l l conclude w i t h i l l u s t r a t i o n s of c o n s t r u c t i o n t o date. 

Needless t o say, I s h a l l be concentrating on broad concepts r a t h e r than 
minute t e c h n i c a l d e t a i l . 

I s h a l l , o f course, be pleased t o answer questions at the end, but am 
pleased t o advise you t h a t the S c o t t i s h O f f i c e , the D i r e c t o r o f Roads SRC 
and Bal f o u r Beatty as we l l as the SWK design team are a l l represented here 
t h i s evening and w i l l , I am sure, be pleased t o respond to any questions 
d i r e c t e d s p e c i f i c a l l y t o them or t o which a response from them might, i n my 
view, be appropriate. 

- The Tender s e l e c t i o n process' T-eKA4-irx^^ 
- The Tender and Contract requirements f o r Design/Construct 
- How we responded t o those requirements 
- The Tender assessment methodology 
- The design o f - Stru c t u r e s 

- Geotechnics 
- Roads 
- Drainage etc 



WHY ST JAMES' INTERCHANGE? 

This has more t o do w i t h Chairman B i l l Stewart than perhaps he r e a l i s e s . 

The interchange takes i t s name from St James Park through which i t passes. 
The park was formerly a race course. 

Paisley has three Patron Saints : St M i r r i n , St James & St Mary. 

St M i r r i n s tomb i s i n Paisley and St James the apostles i n Santiago de 
Compostella on the North coast o f Spain. 

The F i t z a l a n s o f Dol i n B r i t t a n y would c e r t a i n l y have made the pilgramage 
to Santiago de Compostella f o r they took St James as t h e i r Patron. 

A f t e r 1066 and a l l t h a t , the F i ' u l l a n s s e t t l e d i n Shropshire and l a t e r at 
Renfrew, where they became stewards t o the S c o t t i s h Kings. 

Walter F i t z a l a n became the High Steward and, i n 1163 founded the Monastery 
of St M i r r i n , St James and St Mary over the tomb of M i r r i n w i t h the help 
of Benedictine Monks from Shropshire and Clugny i n France. 

In 1315, a f t e r Bannockburn, the 6th High Steward married Marjory daughter 
of Robert Bruce and t h e i r son e v e n t u a l l y became King Robert Stewart the 
founder o f t h a t dynasty. 

During the major b u i l d i n g phase Abbot Morrow was i n charge wh i l e John 
Morrow o f Paris was the master mason or c i v i l e n g i n e e r / a r c h i t e c t . This 
was, o f course, i n the more l e i s u r e l y days before fee competition and 
design/construct. 

I t i s recorded t h a t the f i r s t monks a r r i v e d i n 1169, having been 
misinformed as t o the State o f Progress o f the works, and had to be put up 
in temporary accommodation f o r 2 years before they were able to take 
p a r t i a l possession. 



^ The Design of St James Interchange 

^ Slides : Data 

I 
No T i t l e Ref 

10 P r o j e c t Signboard StJ7 
11 BB/SWK Signboard S5/15 
12 S i t e Plan S l l / 1 
13 Layout : E x i s t i n g StJ4 
14 T r a f f i c : E x i s t i n g StJ4 
15 Layout : Proposed StJ4 
16 T r a f f i c : Proposed StJ4 
17 A e r i a l : from S.E. StJ7 
18 : from E BB 
19 Programme : t o Award StJ4 
20 The Construction Process (Cartoon) StJ4 
21 Heath Robinson Bridge (Cartoon) StJ4 
22 A e r i a l : Woodside 2 StJ4 
23 " : Renfrew 1 StJ4 
24 " : Tuen Mun Road StJ6 
25 " : Tsuen Wan Bypass StJ4 
26 : P1/P2 Interchange StJ4 
27 Data Supplied by SRC StJ2 
28 Main Differences from ICE 5th E d i t i o n StJ2 
29 Settlement C r i t e r i a StJ2 
30 NCE Cover : Ground Conditions (Cartoon) StJ6 
31 Ground I n v e s t i g a t i o n StJ2 
32 O u t l i n e S t r u c t u r a l Proposals t o C l i e n t StJ2 
33 Photomontages *[moved t o between 53 + 54] Sll/ 1 7 
34 Pre-tender Submission StJ2 
35 Tender Submission StJ2 
36 Tender Assessment StJ2 
37 Works by SRC StJ2 
38 P r o j e c t Organisation StJ2 
39 S i t e Organisation StJ2 
40 Overall Programme StJ4 
41 Monks - deadline (Cartoon) StJ4 
42 Design Programme StJ4 
43 S t r u c t u r e s : Layout StJ4 
44 . : Deck Type StJ4 
45 : Section StJ4 
46 " : Steel Plate Dimensions StJ5 
47 " : A r t i c u l a t i o n StJ4 
48 " : Piers : Basic Shapes StJ4 
49 : Piers : Hoi fords StJ5 
50 : The Final Choice StJ4 
51 : Pier StJ5 
52 : Viaducts : W StJ4 
53 : Viaducts : E StJ6 
33 Photomontages* 
54 " : A l t e r a t i o n s to Geometry StJ4 
55 " : Abutment StJ5 
56 " : P i l e d Foundations StJ5 
57 : Route A Wall StJ5 
58 : Route B P i l e d Wall StJ5 
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Slides : Data 

No T i t l e Ref 

59 Services StJ4 
60 Drainage StJ4 
61 Railway Bridge : Plan StJ6 
62 I I I I Sections StJ6 
63 Geotechnical Works : Plan StJ6 
64 I I (1 : W Embankment StJ5 
65 M n : Route D. W Embankment StJ6 
66 I t M : Section 1 StJ5 
67 I I 11 : Section 2 StJ5 
68 I t I I : Route B. E Embankment StJ5 
69 H H : Section 1 StJ5 
70 M I I : Section 2 & 3 StJ5 
71 (1 tl : Instrumentation StJ6 



Slides : Photographs 

No 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 

T i t l e 

Railway Bridge 

Geotechnical 

P i l e s 

A e r i a l 
I I 

P i l e s 

Piers 
I I 

A e r i a l 

Beams 

Beams 
I I 

Deck 
(1 

I I 

A e r i a l 
11 

Skew 

from E - Pi l e s etc 
" W - Piers 

S - Beams 
" Viaduct - Copes etc 
" N.W. - Deck Waterproofing 

S.E. - P6 Parapet 
P6 Parapet 
Approaching Viaducts 

Band Drains - Ramp B 
Pi l e d Embankment - Ramp D 
Drainage Blanket + Band Drains - Ramp C 
Benching f o r widened embankment - Ramp F 
Horizontal P r o f i l e Guage 
Pi l e d Embankment - W Abutments 

" - E Abutments + Ramp F Wall 
- d i t t o - ( l a t e r ) 

E Abutment - Ramp A 
E Abutment - Ramp B 

D r i v i n g 
S I i p Coating 
Footing 
Congested Footing 
Trimming 
from N 
Over Paisley Rd 
W Abutments 
I t I I 

Viaduct A - at skew 
Column Formwork 
Paisley Rd 
Crossbeam Reinforcement 

" Formwork 
T a l l 
Pair 
Skew Pair 
Small 
from E 
from W 
F i r s t L i f t 
S p l i c e at Pier 
Bearing 
At skew 
From S at Paisley Rd 
Spl i c e 1 
Splice 2 
At Railway 
Steel f i x i n g 
Shear Connectors etc 
At Pailsey Rd 
From E. Deck On 

' C l o s e Up 
T r a f f i c Management 

Ref 

StJ7 
StJ7 
StJ7 
StJ7 
SRC4 
SRCl 
S t J l 
S t J l 
StJ7 
StJ5 
S6/18 
StJ7 
S4/13 
SRC2 
BB 
StJ7 
StJ7 
SRCl 
StJ7 
S t J l 
S3/7 
S3/8 
StJ7 
StJ7 
StJ7 
S t J l 
S t J l 
DRW7 
36/32 
StJ7 
StJ6 
S6/5 
SRC4 
SRC4 
SRC4 
SRC4 
BB 
StJ7 
BB 
Sl/7 
Sl/10 
SRC4 
Sl/1 
S2/12 
S4/15 
SRCl 
SRCl 
S5/2 
SRC4 
StJ7 
StJ7 
SRC3 
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Slides : Photographs 

No T i t l e Ref 

133 Skew Beam L i f t 1 Sl/6 
134 n 

H I I 2 Sl/13 
135 I I 11 I I ^ Sl/9 
135 Skew Man at Bearing S2/16 
137 I I Beams Placed S2/8 
138 I I At Night StJ6 
139 I I Complete S4/6 
140 Deck From E at Paisley Rd Sl/5 
141 M From W at Railway S4/8 
142 I I L i f t at Ramp D 1 SRC2 
143 I I 

t ( I I I I I I 2 SRC2 
144 I I i[ I I I I I I SRC2 
145 I t . At Railway 1 SRC2 
146 I I 

I I I I 2 SRC3 
147 Deck Slab : Construction SRC3 
148 I I I I : " Copes S t J l 
149 Viaduct A : At W Abutment SRC3 
150 I I " : From W Abutment SRC3 
151 Photomontage : From W Abutment BB 
152 I I : From S BB 
153 Viaducts : From S 1 S t J l 
154 H 

I I I t 2 S t J l 
155 I I 

I t I I 2 S t J l 
156 BB/SWK Signboard BB 
157 
(58 

Santa StJ7 StJ7 



GENERAL 

People 
Engineer 
Engineers Representative 
Purchasers Resident Representative 
BB S i t e Agent 
SWK Designers S i t e Representative 

SRC D i r e c t o r or Roads 
SRC Roads 
SRC Roads 

D Carruthers 
John Ferguson 
B i l l Shearer 
Shaun N e s b i t t 
Alex B i c k e t t 

Tenderers i n i t i a l l y 
i nterviewed 
Tenderers 

13 
6 
3 

V a r i a t i o n s very few 
white l i n e s and signs 

Was t h i s f a s t e s t way t o procure? 

Doubtful but was d i c t a t e d by SRC decision to procure land during tender 
pe r i o d . 

Cheapest way t o procure? 

Perhaps i n the short term but high tendering costs must work through t o 
higher tenders i n the end. 
A d d i t i o n a l r i s k being taken by Contractors must have a cost. 
Promoters must be pleased w i t h f i x e d p r i c e . No claims even i f f i x e d p r i c e 
i s higher. 

What are f e e l i n g s about Design Contract? 

Promoter - Likes i t , f i x e d p r i c e , less d i s c o r d / h a s t l e , no claims 

Contractor - Testing the water. They w i l l need t o get r i s k p r i c i n g and 
design costs understood and c o r r e c t . 
In theory they can input i n t o the design. 
In p r a c t i c e at present t h i s i s more l i k e f i d d l i n g w i t h 
d e t a i l a f t e r design i s done. 
May need long term r e l a t i o n s h i p w i t h a few designers. 

Consultant - W i l l respond to the challenge, but status being eroded t o 
t h a t o f sub c o n t r a c t o r . There i s a need f o r the new 
c o n t r a c t u a l r e l a t i o n s h i p between c o n t r a c t o r and c o n s u l t a n t 
to be c l e a r l y set out t o p r o t e c t both. 
Fees are l i k e l y to be squeezed f u r t h e r . 
Consultants may be the biggest l o s e r s i n the long term 
e s p e c i a l l y i f they are forced down the no win no fee r o u t e . 

- I f something i s found t o be i n c o r r e c t BB are informed. 
- BB or t h e i r sub c o n t r a c t o r then issue a Departure Notice. 
- This goes t o DSR asking f o r concession or approval of 

remedial works or request f o r designed remedials. 
- On completion of remedials, i f r e q u i r e d , BB resubmit t o DSR 

f o r signature then to PRR f o r endorsement. 

Q u a l i t y Assurance 



I f ordered by Purchaser, he pays. 
I f required by Contractor to s u i t h i s purposes or t o deal 
w i t h a problem a r i s i n g , c o n t r a c t o r pays. 
I f change t o checked/approved design i s r e q u i r e d , SWK/BB 
decide i f new design/check c e r t i f i c a t e i s r e q u i r e d . I f so 
t h a t procedure i s adopted before i s s u i n g drawings f o r 
c o n s t r u c t i o n . I f a minor matter, drawings are changed and 
issued f o r c o n s t r u c t i o n . 



VIADUCT DESIGN 

Length o f Viaduct a t r a d e - o f f between deck cost and wall + BASP cost. 

Span l e n g t h was p a r t l y decided upon by the obstacles t h a t had t o be 
crossed, p a r t l y by r e l a t i v e cost o f deck and sub s t r u c t u r e . 

Contractor was unclear about which p i l e system was t o be adopted and t h i s 
made comparison of deck and substructure costs d i f f i c u l t . 

Graphs can be drawn of cost v span f o r substructure and deck - where they 
cross give optimum span. This was attempted. 

In the end, there were two spans of 63 and 67m which couldn't be avoided. 
These i n con j u n c t i o n w i t h r e l a t i v e cost o f substructure and other f a c t o r s 
r e s u l t e d i n standard spans o f about 50m. 
V a r i a t i o n s i n span were then accommodated by varying flange widths and 
thicknesses r a t h e r than depth. ^ 

Plate sizes were give t o nearest mm and some s t a n d a r d i s a t i o n o f widths was 
adopted where po s s i b l e . 

P i l e s chosen were 350 x 350 precast driven p i l e s because they proved t o be 
the most economical of the various types i n v e s t i g a t e d . 

Near the r a i l w a y 600 diameter bored p i l e s were adopted and constructed 
using t r i p o d r i g s . 

P i l e s d r i v e n to r e f u s a l i n t i l l using s p e c i a l i s t c o n t r a c t o r s p i l e s and 
p l a n t sometimes f a i l e d t o pass s t a t i c load t e s t . In such cases, 
a d d i t i o n a l p i l e s had to be i n s t a l l e d t o provide adequate f a c t o r s o f 
s a f e t y f o r the group. 

P i l e s d r i v e n to rock provided higher than expected load c a r r y i n g capacity 
when t e s t e d . In these areas, p i l e numbers were reduced to provide the 
most cost e f f e c t i v e design. 



RAILWAY BRIDGE DESIGN 

Most obvious s o l u t i o n was extension of the e x i s t i n g abutments w i t h beam 
deck over. 

We could not t a l k t o ScotRail before Tender and had t o put forward 
proposals t h a t we know would be acceptable. 

Headroom over r a i l w a y was extremely t i g h t making longer simply supported 
deck impossible. 

We looked at r a i s i n g Ramp D p r o f i l e but there was not enough headroom 
over. This would have required realignment of Viaducts A & B, longer 
columns and e i t h e r longer viaducts or longer Abutment w a l l s . 

I t was decided best t o leave geometry as i t was. 

A three span continuous steel beam deck was adopted using very shallow 
f a b r i c a t e d steel p l a t e g i r d e r s 600 deep. 

This allowed f a i l safe c o n s t r u c t i o n of p i l e s and columns and reduced to a 
minimum p o t e n t i a l i n t e r f e r e n c e w i t h the r a i l w a y . We were also able t o 
keep the columns c l e a r of the t r a i n impact zone. 
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EMBANKMENT DESIGN 

° To e l i m i n a t e the problem of settlement of f i l l embankments behind the 
abutments a BASP system was adopted w i t h a t r a n s i t i o n zone t o band drains 
and preconsolidated embankment. 

0 Settlements of 350 - 550 mm were expected. 

0 H o r i z o n t a l earth pressures on p i l e d abutments and w a l l s were reduced by 
t r a n s f e r r i n g such loads i n t o the p i l e s supporting the embankments using 
geosyntheti cs. 

0 Embankments are supported on granular layers spanning between small p i l e 
caps. The granular l a y e r s were r e i n f o r c e d using geosynthetics. These 
geosynthetics were also used t o prevent l a t e r a l spread o f the embankments 
and t o s t i t c h widened embankments onto e x i t i n g slopes. 

° Preconsolidation of t r a n s i t i o n zones and band drained areas was achieved 
by o v e r f i l l i n g f o r up t o 20 weeks. 

o Settlement measurements combined w i t h piezometer readings were used t o 
achieve 90% of p r e d i c t e d settlement p r i o r t o removal of o v e r f i l l and 
completion o f o v e r l y i n g works. 
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WHAT WENT WRONG? 

Pil i n g Problems 

P i l e s d r i v e n t o r e f u s a l i n t i l l using s p e c i a l i s t c o n t r a c t o r s p i l e s and plan t 
etc sometimes f a i l e d t o ca r r y the required loads under t e s t . In such cases 
a d d i t i o n a l p i l e s had t o be added - t h i s sometimes required increased base 
sizes. 

BASP 

There were d i f f e r e n c e s i n approach between designer and checker concerning 
the design of geosynethetics f o r the r e i n f o r c e d granular l a y e r s over the 
p i l e s supporting embankments. 
This could only be resolved by adopting a more expensive and conservative 
approach. 

Permanent Formwork 

At tender i t was stated t h a t permanent formwork would be adopted over 
e x i s t i n g roads and r a i l w a y . 
During production, SRC & SO objected t o the use of t h i s approach throughout. 
This had not been precluded i n the s p e c i f i c a t i o n . In the end, SO & SRC 
accepted the use o f EMJ GRP non p a r t i c i p a t i n g formwork. 

Services Diversions 

Documentation st a t e d t h a t a l l services a f f e c t e d by the Works would be 
d i v e r t e d . Some services crossing the l i n e o f the works were a f f e c t e d by the 
works but had not been d i v e r t e d . The Works (mainly drainage) were a l t e r e d 
to s u i t . 

Footbridge 

An e x i s t i n g f o o t b r i d g e crossing the road was h i t by a high v e h i c l e and had 
to be demolished e a r l i e r than planned by the Contractor. 

Steel P6 Parapets 

This new type o f parapet caused some d i f f i c u l t i e s i n the design o f deck 
slabs. 
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STRUCTURES - FACTS etc 

Steel Grade SOD 

Plate Thicknesses given t o nearest mm at request o f Contractor & FM. 
the end some p l a t e s had t o be thickened up to nearest 5mm because o f 
r o l l i n g problems. 

P i l e Capacities 180T i n t i l l 
HOT i n rock 

Changed P i l e Capacities HOT - 135T i n t i l l 
180T on rock 

Anchor Piers had t o be designed f o r c o n t r a c t o r s chosen c o n s t r u c t i o n 
sequence which required 6 spans o f Beams out of balance 

2 spans of Deck out of balance 

C a l c u l a t i o n s were based on bearing s u p p l i e r guaranteeing max 3% bearin 
f r i c t i o n d u r i n g e r e c t i o n . 

T a l l e s t Pier 14.5m 

P i l e Lengths 14m min 43m max 

Paint System 'Inland B' D i f f i c u l t Access 

Permanent Formwork Omnia planks out because of cost 

EMJ GRP non p a r t i c i p a t i n g w i t h s t e e l f l a t s f o r bending s t r e n g t h . 

Bearings G l a c i e r . Max load SOOT 

J o i n t s Mageba modular j o i n t 

P i l e s Mainly Hercules 365 x 365 w i t h special reinforcement f o r 
bending. Some Hercules H1300 octagonal p i l e s also used. 

P i l e J o i n t s A l l had to be at l e a s t 6m below p i l e caps. 

SI ip Coats Used where settlement would occur. 

Pre boring Used where granular made ground r e s t r i c t e d d r i v i n g . 

P e n e t r a t i o n of P i l e s i n t o T i l l . Required 10m min 
Achieved 8 - 10m 

Deck Waterproofing Chevron I n d u s t r i a l Membrane 
(a Eurethane l i q u i d p r o p r i e t a r y system) 

P i l e Costs 365 x 365 Precast £30/M 
305 X 305 Steel £80/M 
2-0 d i a Bored p i l e £1000/M? 



\ 

\ 

) • 

I 
0 Rock 

o Groundwater etc 

° Geosynthetics 

° Preconsolidation Time 

O Max Settlements 

GEOTECHNICS 

Mudstone or Sandstone 

Sulphate r e s i s t i n g cements i n p i l e s 
Bituminous paint t o a l l concrete i n contact w i t h 
ground 
Natural gas encountered i n boreholes 
Methane gas encountered i n boreholes 

Netlon Geodrid 
Stabilenka Geofabric 

10 - 20 weeks 

350 t o 550mm. 
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OVERALL PROGRAM 

1989 

O N D 

1990 

M M O N D 

1991 

M M O N D 

1992 1993 

M O N D M M O N D 

ADVERTS O 

INTERVIEWS 

TENDER ISSUE 

O 

O 

OUTLINE PROPOSALS 

RFAGS DATA CD 

PRE-TENDER DATA CD 

TENDER RETURN a a 

AWARD 

DESIGN i n a 

CONSTRUCTION 
S6 L J ' ^ - ^ ^ 

•a 





S E T T L E M E N T C R I T E R I A 

JOOm 

V 
A 4 20mm 

I - I20mm 

G R O U N D INTVESTIGATION 

P R E T E N D E R 

r O S T I 1 E M > £ R * 

90 B O R E H O L E S 
3? T R I A r . PITS 
94 B O R E H O L E S 
f U T i S f A h P i T S 

* lOiN-T (, r i o n \) IN V5 S T K : ; A T I u % 



O U T L I N E S T R U C T U R A L P R O P O S A L S T O C L I E N T 

• F O U N D A T I O N T Y P E 





W O R K S B Y S R C 

• PROIECT MANAGEMENT 
• G r O M F T R I C D r S I C N 
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Notes on 
Data Slides 

No T i t l e Notes 

10 Pr o j e c t Signboard -

11 BB/SWK Signboard -

12 S i t e Plan -

13 Layout : E x i s t i n g -

14 T r a f f i c : E x i s t i n g o f i g u r e s from SRC 

15 Layout : Proposed "Dedicated Ramps. Reduced flow on Roundabout 

16 T r a f f i c : Proposed -

17 A e r i a l ofrom SE 

18 A e r i a l °From E 

19 Programme'to Award ̂  oAdvert Important j o b - got f i x e d up w i t h BB 
13 Showed i n t e r e s t . \ 
6 Interviewed (C^^^JJ^AJM ^^fJJiMcsycsa^^) 
3 I n v i t e d t o tender 

aBefore I n t e r v i e w l Q u e s t i o n n a i r e required 
" d e t a i l s o f experience on viaducts & 
foundations 

oAt' interview Op*Dortunitv t o e x p l a i n 
experience o f BB/SWK i n d i v i d u a l l y + together 

oQurinq Tender PeriodlMost important t o qet 
"BB/SWK j o i n t input to the design 
Also important t o get Fees and Agreement 
sorted out. 

20 Construction Process oCli e n t must be precise as t o h i s 
requirements 
(a) t o p r o t e c t his own i n t e r e s t s 
(b) t o ensure even p l a y i n g f i e l d f o r 

tenderers 

21 Heath Robinson 1 oHeath'Robinson Consultant and ACME Constico 
Proposal f o r Canting Basin Bridge -
Garden Festival. 

°Promoters wanted t o be sure t h a t they 
would get a Design/Build team w i t h the 
c a p a b i l i t y t o produce the j o b . 



Notes on 
Data Slides 

No T i t l e 

23 

24 

Woods ide 2 ) '^<P<:?MJI 
) 

Renfrew 1 ) -

Ting Kau V i a d u c t j . S B f c w ^ 
) , 

Tsuen Wan Bypass 

P1/P2 Tuen Mun y ' ^ O M 

oSWK & BB could demonstrate extensive 
experience together and separately. 

o f h e i n d i v i d u a l s who would be involved had 
the experience r a t h e r than others i n London 
or elsewhere. 

25 

Woods ide 2 ) '^<P<:?MJI 
) 

Renfrew 1 ) -

Ting Kau V i a d u c t j . S B f c w ^ 
) , 

Tsuen Wan Bypass 

P1/P2 Tuen Mun y ' ^ O M 26 

Woods ide 2 ) '^<P<:?MJI 
) 

Renfrew 1 ) -

Ting Kau V i a d u c t j . S B f c w ^ 
) , 

Tsuen Wan Bypass 

P1/P2 Tuen Mun y ' ^ O M 

27 Data from SRC -

28 

29 

ICE 5th:Differences!) 

Settlement C r i t e r i a )| 

0 Important f o r BB & SWK t o consider the 
o f - F o r t c n n D o Q i n n P r n n v a m m o r n < ; t c ; 

- • •> • • ~ ^ ' - ^ ^ ^ ^ , 

Construction sequence etc t o ensure most 
cost e f f e c t i v e tender 

30 NCE cover ° BB responsible f o r ground c o n d i t i o n s . 
No Clause 12 

31 Ground I n v e s t i g a t i o n o SWKrless than 30% of new boreholes. 
° There was some r a t i o n a l i s a t i o n . 
° Watched out f o r f a l s e t r a i l s o f i n f o r m a t i o n 
° More i n t e r e s t i n the embankment areas 

32 Outline Proposals "* 

33 Photomontages * 0 Move to between 53 + 54 

34 Pre Tender Submi s s i c{ri o I n t e r v i ewed- Nov•1990. | 

35 TendervSybmission | Jan 1991 (Extended) f 

36 Tender Assessment -

37 Works by SRC -

38 P r o j e c t Organisation 0 Hoi fords sub consultants t o SWK 

39 SitejOrganisation 1 ° Engineer D Carruthers SRC ( D i r e c t o r ) 
Engineers Rep J Ferguson SRC 
Purchasing Res Rep B i l l Shearer SRC 
BB Project Manager Shaun N e s b i t t 
SWK Designers S i t e Rep Alex B i c k e t t 
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No 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

T i t l e 

Monks 

Design Programme 

Deck Types 

Section 

Steel Plate Dimensions 

A r t i c u l a t i o n 

Piers ) 
) 

Piers ) 
) 

Piers ) 
) 

Piers ) 

Notes 

° Advert t o Award 18 months 
o SRC doing services d i v e r s i o n s 

Land a c q u i s i t i o n 
Accommodation works 
Roads Orders 

o Construction P e r i o d j ^ ) 3^ to^fe 
o 5 month lead time f o f o e s i g n & m o b i l i s a t i o n 
0 Consider : was t h i s f a s t e r way to procure 

o Reminder f o r Design Programme 
0 Discuss : I l l u m i n a t e d Manuscript 

Type S c r i p t 
I l l i t e r a t e Scrawl 

o What does the Promoter w a n f 
o What w i l l he get? 

See 'Viaduct Design' 
Spans, Economic Span, Deck v Foundation 
Costs, Overall l e n g t h . Pier p o s i t i o n s 
Trade o f f between deck and BASP. 
P i l e type f i x e d l a t e r . 
Dominant Spans 
Fixed Points 
P i l e s 14m - 43m long 
Railway Bridge D i f f i c u l t i e s 
+ e f f e c t on:-
Construction sequence/Articulation/Piers 

"Looking f o r C o n t i n u i t y 
Light Deck 
Speed of Construction 
Economy 

° Support and span sections shown 

o Explain F i x i t y 
Movement on rays 
Joint/Parapet Movements 

o Caused more discussion than any other 
s i n g l e t o p i c 
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No T i t l e Notes 

52 Viaducts - West ^ 0 Dominant 67m span 
0 E f f e c t of Railway Bridge on Viaduct 

Construction 
0 Need t o get Ramps C & D open e a r l y 

53 Viaducts - East ? 0 Easier c o n s t r u c t i o n than t o West 
0 Big 'out o f balance' on f i x e d p i e r s 8 & 9 
o Skew Piers at A12 A13 i n nose 
o Deck V BASP costs f i x e d Abutments 

33 Photomontages * 0 Required f o r RFACS. Rec'd comments on 
Pier Head 

54 A l t e r n a t i o n s t o Geometry -

55 Abutmpnt 0 Dominant f e a t u r e o f f s h u t t e r 
o Bearing/Joint G a l l e r y . Front entrance 
0 Raking p i l e s p o s i t i o n e d t o avoid NSF 

56 f i l e d Founds 0 Explain bored near r a i 1 way;driven elsewhere 
0 S l i p coated & v e r t i c a l where settlement 

1 i k e l y 
0 Raked i n other areas 
0 P i l e s founded i n t i l l or on rock 
0 Some problems w i t h breakages and load 

capacity i n t i l l . 

57 Route A Wall 0 V e r t i c a l drains deeper than shown 
0 Eliminated need f o r p i l e s 
0 Eliminated settlement problem at low cost 

58 Route B P i l e d Wall 0 Reinforced granular l a y e r e l i m i n a t e d need 
f o r raking p i l e s by c a r e f u l engineering. 
H earth forces taken out by geosynthetics. 

59 Services 0 Some services remained crossing the s i t e 
0 BB/SWK understood a l l a f f e c t e d services 

had been d i v e r t e d . 
0 Required some redesign of drainage e t c . 

60 Drainage 0 SRC had constructed a new sewer o u t f a l l 
t o A i r p o r t area. 

Railway Bridge ' o See 'Railway Design' 
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No T i t l e Notes 

62 Sections 0 Not possible t o speak t o ScotRail 
pre-tender as required by SRC. 

0 Very t i g h t headroom t o r a i l w a y and 
Viaduct A above. 

0 Most obvious t h i n g - extend e x i s t i n g 
bridge 

0 Not possible 
0 Wanted t o minimise i n t e r f a c e w i t h ScotRail 
0 Hence 3 span deck 
o Weathering s t e e l . 
0 Very shallow p l a t e g i r d e r s 
0 Tripod r i g s f o r bored p i l e s 
0 Cut down par t of e x i s t i n g abutments 

63 Geotech Works 0 Areas 1, 2 & 5 examined i n d e t a i l 

64 West Embankment o Area 1 

65 Route D widened . • • ) 0 Area 2 
66 1 - 1 ) Section 1 + 2 f o l l o w 
67 2 - 2 ) o Some problems w i t h checkers 

68 Route B East Embankment) 0 Area 5 
69 1 - 1 ) o Section 1 , 2 + 3 f o l l o w 
70 2 - 2, 3 - 3 ) 

71 I n s t r u m e n t a t i o n 0 Monuments required by SRC 
o Piezometers, H p r o f i l e gauges required 

by BB/SWK to minimise stop time f o r 
surcharged areas. 


