
CLAUSE
WORKS, GOODS OR MATERIAL

TEST

FREQUENCY

COMPLIANCE

Series 600

Class

General

Description

1

General

granular fill

MC 

1 per 1,000m³*

Grading & Uniformity Coefficient 1 per 1,000m³*

OMC/MDD 

(Vib Hammer)

1 per 1,000m³*

2

General

cohesive fill

4

Fill to Landscape

601, 631 to 637,

640

Sulphate Suite Including 

WS, OS, TPS, OM

1 per 1,000m³*

1 per 1,000m³*

PL, LL, PI  

1 per 1,000m³*

OMC/MDD to include HSV at each 

compaction point & particle Density 

Sulphate Suite including 

WS, OS, TPS, OM

MC 

Grading 
1 per 1,000m³*

1 per 1,000m³*

1 per 2,000m³*

1 per 2,000m³*

1 per 2,000m³*

Refer to Table 6/1 for

specific testing for each

sub-class of fill.

Testing frequency relates to

the class of material for

each source.

If multiple sources of the

same class are used, each

source shall be tested at the

frequency stated in Table

1/5.

The source can only be

approved for use within the

permanent works only with a

minimum of 3 tests per

source. For approval by the

Engineer and should

demonstrate compliance

with the requirements of

Table 6/1. If material us

used without the appropriate

source testing it is deemed

to have been placed at the

contractors risk.

Refer to Clause 612 for in

situ testing requirements

during the placement and

compaction of fill.

Chemical testing

requirements for imported

material to be requested

from Geotechnical Engineer.

Complient limit determined

by end use.

Minimum CBR requirement

at the final formation to be

confirmed by the Structural

Engineer.

5

Topsoil, or Turf 

Existing on site

Imported Topsoil 

1 per 2,000m³*

Chemical Suite 

(Imported Materials)

1 per 1,000m³*

min 5 per source

TABLE 1/5: TESTING TO BE CARRIED OUT BY THE CONTRACTOR
ACCEPTABILITY TESTING OF SOURCE MATERIAL

Permitted 

Constituents

Any material, or combination of

materials other than Chalk.

Recycles aggregate.

Any material, or combination of

materials other than Chalk.

Recycles aggregate.

Defined and test

in Accordance with: 

BS 1377-2

BS 1377-2

BS 1377-4

BS 1377-2

BS 1377-2

BS 1377-4

BS 1377-2

Grading 

BS 1377-2

Grading 
BS 1377-2

MC / OMC

BS 1377-2

Topsoil or turf designated as Class

5A in the contract

General purpose grade complying

with BS 3882

TRL 447

TRL 447

Appendix 6/14

Acceptable limits row

640

Earthworks material beneath the

surface of a road or external area

with hardstanding, if within 450mm of

existing landscaping.

Frost Heave

Source Approval 

Below slabs and hardstanding 

630

Duel Cycle Plate Load Test for equivlent

CBR in accordance with Table 1/5-2.

subbase below floor slab

Duel Cycle Plate Load Test for equivlent

CBR in accordance with Table 1/5-2.

1 per 40m x 40m

Grid

1 per 50m x 50m

Grid

TABLE 6/2: Grading Requirements for Acceptable Earthwork Materials

1A

1B 

1C 

2A & 2B 

2C

2D 

Class

500
300 125

90
75

37.5 28
20 14

10 6.3
5 3.35 2 1.18 600

300 150
63 2

Size (mm) Size (mm) BS Series

Size (microns) BS Series

100

100 95

100

10-95

100

100

100
80-100

15-80

0-25

<15

<15

15

80-100

15-80

15-100

0-20

Size

(microns)

TABLE 6/4: Method Compaction for Earthworks Materials: Plant and Methods (Method 1 to Method 6)
(This Table is to be read in conjunction with sub-Clause 612.10)

Type of Compaction
Plant

Smoothed wheeled roller
(or vibratory roller
operating without
vibration)

Grid roller
1
2
3

Deadweight tamping
roller

Pneumatic-tyred
roller

1
2

1
2
3
4
5
6
7
8

Vibratory tamping roller

1
2
3
4
5
6
7
8

Ref
No.

1

2
3

Category

Mass per metre width of roll:

over 2700 kg up to 5400 kg
over 5400 kg
Mass per metre width of roll:
over 2700 kg up to 5400 kg
over 5400 kg up to 8000 kg
over 8000 kg
Mass per metre width of roll:
over 4000 kg up to 6000 kg
over 6000 kg
Mass per wheel:
over 1000 kg up to 1500 kg
over 1500 kg up to 2000 kg
over 2000 kg up to 2500 kg
over 2500 kg up to 4000 kg
over 4000 kg up to 6000 kg
over 6000 kg up to 8000 kg

Mass per metre width of a
vibrating roll:
over 700 kg up to 1300 kg
over 1300 kg up to 1800 kg
over 1800 kg up to 2300 kg
over 2300 kg up to 2900 kg
over 2900 kg up to 3600 kg
over 3600 kg up to 4300 kg
over 4300 kg up to 5000 kg
over 5000 kg

100
125
150
150
200
225
250
275

12
12
12
9
9
9
9
9

100
125
150
150
200
225
250
275

12
12
12
9
9
9
9
9

150 12 100
175     12*    175
200     12*    unsuitable
250     12*    unsuitable
275     12*    unsuitable
300     12*    unsuitable

9*      unsuitable
7*      unsuitable

300
300

10     unsuitable
unsuitable
unsuitable
400
500
600
700
800

8

5
6
6
6
6

unsuitable
12
8
6
6
4
3
3

unsuitable
unsuitable

12
10
10
8
7
6

unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable

12
10

125
150
175
225
300
350

over 8000 kg up to 12000 kg
over 12000 kg 450

6
5
4
4
4
4
4
4

unsuitable
unsuitable
125
125
125
150
150
175

150     10*    240
unsuitable

12     unsuitable
10     unsuitable
10     unsuitable

unsuitable
unsuitable
unsuitable

8
8
6

300
350
400

4
4
4
4

unsuitable
unsuitable
unsuitable
unsuitable

unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable

unsuitable
unsuitable
unsuitable
unsuitable

12
12
10
8

unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable

16
12

unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable
unsuitable

Method 1       Method 2      Method 3    Method 4      Method 5
D       N#

125

125
150

150
150
150

225
300

8

6
4

125

125
150

125
150

10

8
8

10     unsuitable
8
4

4
5

150
200

125    10*     175

8*125
unsuitable

150 10
12     unsuitable
12     unsuitable

12
12

250
300

4
3

200
300

250
325
400

350
400

4

4
4

4
4
4

4
4

unsuitable

unsuitable
unsuitable

unsuitable
unsuitable
unsuitable

unsuitable
unsuitable

N for
D = 110 mm

unsuitable

16
8

unsuitable
20
12

12
8

Method 6
N for

D = 150 mm

unsuitable

unsuitable
16

unsuitable
unsuitable

20

20
12

N for
D = 250 mm

unsuitable

unsuitable
unsuitable

unsuitable
unsuitable
unsuitable

unsuitable
20

Vibratory roller

1
2
3
4
5
6

7
8
9

Vibrating plate
compactor

Mass per metre width of
vibratory roll:
over 270 kg up to 450 kg
over 450 kg up to 700 kg
over 700 kg up to 1300 kg
over 1300 kg up to 1800 kg
over 1800 kg up to 2300 kg
over 2300 kg up to 2900 kg

over 2900 kg up to 3600 kg
over 3600 kg up to 4300 kg
over 4300 kg up to 5000 kg

10     over 5000 kg

1
2
3
4
5
6

Vibro-tamper
1
2
3
4

Power rammer
1
2

Dropping-weight
compactor

Mass per m2 of base plate:
over 880 kg up to 1100 kg
over 1100 kg up to 1200 kg
over 1200 kg up to 1400 kg
over 1400 kg up to 1800 kg
over 1800 kg up to 2100 kg
over 2100 kg
Mass:
over 50 kg up to 65 kg
over 65 kg up to 75 kg
over 75 kg up to 100 kg
over 100 kg
Mass:
100 kg up to 500 kg
over 500 kg

Mass of rammer over 500 kg
weight drop:

1      over 1 m up to 2 m
2      over 2 m

600
600

4
2

600
600

8
8

450 8
unsuitable

unsuitable
unsuitable

unsuitable
unsuitable

unsuitable
unsuitable

unsuitable
unsuitable

unsuitable
unsuitable

150
275

4
8

150
275

6 unsuitable
12    unsuitable

200
400

4
4

unsuitable
unsuitable

5
5

8
8

unsuitable
14

100
125
150
225

3
3
3
3

100
125
150
200

3
3
3
3

150
200
225
225

3
3
3
3

125
150
175
250

3
3
3
3

unsuitable
unsuitable
unsuitable
unsuitable

4
3
2
2

8
6
4
4

unsuitable
12
10
10

unsuitable
unsuitable
100
125
150
175

200
225
250
275

75
75

12
8
4
4

4
4
4
4

unsuitable
unsuitable
unsuitable
100
150
200

125
150
150
175

200
225
250
275

16     150     16
12     150     12
10     150      6
8
4
4

4
4
4
4

unsuitable
75
75

6
6
6

125
150
200

200    10*

unsuitable
unsuitable
125
175

unsuitable
unsuitable

225    12*     unsuitable
250    10*     unsuitable

275 8*
300 8*
300 6*
300 4*

75
10
6
6
5
5

100
150
150
200
250

6
6
6
4
4
4

10     unsuitable
unsuitable
unsuitable
400 5

4

unsuitable
unsuitable
unsuitable
unsuitable

unsuitable
75

150

500 5
600 5
700 5
800 5

unsuitable

unsuitable
unsuitable
unsuitable

10 unsuitable
unsuitable
unsuitable
unsuitable
unsuitable

8

unsuitable
unsuitable

16
6
4
3

3
2
2
2

unsuitable
unsuitable
unsuitable

8
5
3

unsuitable
unsuitable
unsuitable

16
6
5

5
4
4
3

unsuitable
unsuitable
unsuitable
unsuitable

8
6

unsuitable
unsuitable
unsuitable
unsuitable

12
11

10
8
7
6

unsuitable
unsuitable
unsuitable
unsuitable
unsuitable

12

400

D       N# D       N# D       N# D       N#

Earthworks Class

of expected materials

on site

Compaction Control and Key

Performance Requirements *

Class 1A General Granular Fill

(Well Graded)

Class 1B General Granular Fill

(Uniformly Graded)

Class 2A General Wet Cohesive Fill

Class 2B General Dry Cohesive Fill

Class 2C General Stony Cohesive Fill

Class 4 Landscape Fill

Site-won

Earthworks fill to raise levels and

preparation of formation level

Site-won

Earthworks fill to raise levels and

preparation of formation level

Site-won

Earthworks fill to external areas

Site-won

Earthworks fill to external areas

Earthworks fill to external areas /

raise levels and preparation of

formation level

Fill to Landscaping

SHW Table 6/4 Method 2, modified as required to ensure
95% MDD.*

SHW Table 6/4 Method 3, modified as required to ensure
95% MDD. *

SHW Table 6/4 Method 1, modified as required to ensure MC
acheives between 95-105% MDD and 5% air voids and 95% MDD
with min Cu of 50kN m². *

SHW Table 6/4 Method 2, modified as required to ensure MC
acheives 95% MDD with min Cu of 50kN/m². *

SHW Table 6/4 Method 2, modified as required to ensure MC
acheives 95% MDD with min Cu of 50kN/m². *

SHW Table 6/4 Method 2, modified as required to ensure
minimum bulk unit weight of 18kN/m²/ and Cu of 40kN/m².

* In-situ testing locations to be confirmed by Project Engineer and as agreed with a local authority Highways Representative / Validation of site material to

be according to TABLE 1/5, 6/1, AND 6/2  to SHW S600

TABLE 6/1: COMPACTION REQUIREMENTS IN SHW CLAUSE 612 & ADDITIONAL NOTES

Typical Use
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SWALE
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1B
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LEAP
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PITCH B

SPORTS

PITCH A

100x70

Ø34.00Ø20.80
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130.00130.00130.50
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  0.000 10.000 20.000 30.000
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 10.000 20.000 30.000 40.000 50.000 60.000 70.000 80.000 90.000100.000110.000120.000126.567

  0.000 10.000 11.143   0.000 10.000 11.379  0.000 10.000 11.212  0.000 10.000 11.394   0.000 10.000 11.289

  0.000 10.000 11.401
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************************************************************************************************************************************************************************************************************

************

************************************************************************

************************************************************************************************************************************************************************************************

124.40124.40124.60 124.60124.70 124.70

124.80

124.80

124.90

124.90

125.00

125.00

125.10

125.10

125.20

125.20

125.30

125.30

125.40

125.40125.50

125.60

125.60

125.70

125.70

125.80

125.80

125.90

125.90

126.10126.20126.30126.40126.60126.70126.80126.90127.00127.10127.20127.30127.40127.50127.60127.70127.80127.90128.00128.10128.20128.30128.40128.50128.60128.70128.80128.90129.10129.20129.30129.40129.60129.70129.80129.90130.00130.10 130.10130.20 130.20130.30130.30 130.30130.40 130.40130.50 130.50130.60 130.60130.70

121.50121.60121.70121.80121.90122.00122.10122.20122.30122.40122.50122.60122.70122.80122.90123.00123.10123.20123.30123.40123.50123.60123.70123.80123.90124.00124.10124.20124.30124.40124.50

124.60124.70124.80124.90125.00125.10125.20125.30125.40125.50125.60125.70125.80125.90160.000165.000170.000175.000180.000185.000190.000195.000200.000

205.000210.000215.000220.000225.000230.000235.000240.000245.000250.000255.000260.000265.000270.000275.000280.000285.000290.000295.000300.000305.000310.000312.881************************************************ ************************ ************************ ************************************ ************************************ ************************************ ************************

************

************ ************ ************************

************

************ ************************

************

************ ************

************

************************ ************ ************************ ************************ ************************ ************************ ************************ ************************************************************************************************************************************************************************************************ ************************************************ ************************ ************************ ************************************ ************************************ ************************************ ************************

************

************ ************ ************************

************

************ ************************

************

************ ************

************

************************ ************ ************************ ************************ ************************ ************************ ************************ ************************************************************************************************************************************************************************************************ 130.30130.40130.50 130.50130.60 130.60130.60 130.70130.70130.70 130.80130.80130.80 130.90130.90130.90 131.00131.00

131.00

131.00 131.10131.10

131.10

131.10 131.20131.20

131.20

131.20 131.30

131.30

131.30

131.40

131.40 131.40131.50131.60 131.60131.70 131.70131.80 131.80131.90 131.90132.00132.10132.10132.20132.20132.30132.30132.40132.40132.50132.60132.60132.70 129.90130.00130.10130.20130.20130.20130.30130.30130.40130.40130.40130.50130.50130.60130.60130.70130.30130.40130.50130.50130.50130.60130.60 130.70130.70 130.80130.80 130.90130.90131.00131.10131.20

130.00130.00130.10130.10130.20130.20130.30130.30130.40130.40130.50130.50130.60130.60130.70130.70130.80

130.90

129.50129.60129.70129.80129.90130.00130.10

130.20130.30130.40130.50130.50130.60130.70

129.40129.50129.40129.50129.50129.60

130.30130.30130.40130.40130.40130.50131.60

131.70132.60 131.40131.40131.40131.50131.00131.10131.10131.00131.10131.10130.70130.70130.60130.70 130.40 130.40130.50 130.50130.60130.70130.80 130.10130.20130.30130.40129.70129.70129.80129.90130.00130.10128.50128.50128.60128.80128.90 126.80126.90127.00127.10127.20124.80124.90125.00 50.000

FORWARD VIS 43M

131.00131.50

131.50131.50

132.00132.00

131.50

  0.000  5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.000 95.000100.000105.000110.000115.000120.000125.000130.000135.000140.000145.000

150.000155.000160.000165.000170.000175.000180.000185.000190.000195.000200.000205.000210.000215.000220.000225.000230.000235.000240.000245.000250.000255.000260.000 265.000270.000275.000280.000285.000290.000295.000300.000305.000310.000315.000320.000325.000  0.000  5.000 10.000 15.000 20.000 25.000 27.120131.50131.50131.55131.55131.60131.65131.70131.75131.75131.80131.85131.90131.95

130.90130.90130.95130.95131.00131.05131.10

131.15131.15

131.15

131.20131.20

131.20

131.25131.25

131.25

131.30131.30

131.30

131.35131.35

131.35

131.40131.40

131.40

131.45131.45

131.45

131.50131.50

131.50

131.55131.55

131.55

131.60131.60

131.60

131.65131.65 131.65

131.65

131.70 131.70

131.70131.70

131.75 131.75

131.75131.75

131.80 131.80

131.80131.80

131.85131.85

131.85131.85

131.90131.90

131.90131.90

131.95131.95

131.95131.95132.00132.00

132.00

132.05

1
.
5
0

1

3

0

.5

0

130.50

131.00

1

3

1

.0

0

1

3

2

.0

0

132.50

1

3

0

.

5

0

130.50

1

3

1

.

0

0

1

3

0

.
0

0

1

3

0

.

0

0

1

3

0

.

5

0

1

2

4

.

5

0

124.50

1

2

5

.

5

0

1

2

6

.

0

0

126.00

1

2

6

.

5

0

1

2

9

.5

0

1

3

0

.0

0

1

3

0

.5

0

1

2

9

.0

0

127.00

125.0

0

1

3

0

.5

0

  0

.0

0

0

 1

0

.0

0

0

 1

0

.8

5

5

  

0

.0

0

0

 1

0

.0

0

0

 1

1

.3

6

6

  0.000

 10.000

 11.421

  0.000

 10.000

 11.368

  0.000

 10.000

 11.365

  0.000

 10.000

 11.376

 
 
0

.
0

0

0

 
1
0
.
0
0
0

 
2
0
.
0
0
0

 
3

0
.
0

0
0

 
4

0
.
0

0
0

 
5
0
.
0
0
0

 
6
0
.
0
0
0

 
7

0

.
0

0

0  
8

0

.
0

0

0

 
9

0

.
0

0

0

1

0

0

.
0

0

0

1

1

0

.

0

0

0

1

2

0

.

0

0

0

1

3

0

.

0

0

0

1

4

0

.

0

0

0

1

5

0

.

0

0

0

1

6

0

.

0

0

0

1

7

0

.

0

0

0

1

8

0

.
0

0

0

1

9

0

.

0

0

0

2

0

0

.

0

0

0

2

1

0

.
0

0

0

2

2

0

.
0

0

0

2

3

0

.
0

0

0

2

4

0

.
0

0

0

2

5

0

.
0

0

0

2

6

0

.
0

0

0

2

7

0

.
0

0

0

2

8

0

.
0

0

0

2

9

0

.
0

0

0

3

0

0

.
0

0

0

3

1

0

.

0

0

0

3

2

0

.

0

0

0

3

3

0

.

0

0

0

3

4

0

.

0

0

0

3

5

0

.

0

0

0

3

6

0

.

0

0

0

3

7

0

.

0

0

0

3

8

0

.

0

0

0

3

9

0

.
0

0

0

4

0

0

.

0

0

0

4

1

0

.

0

0

0

4

2

0

.

0

0

0

4

3

0

.

0

0

0

4

4

0

.

0

0

0

4

5

0

.

0

0

0

4

6

0

.

0

0

0

4

7

0

.

0

0

0

4

8

0

.

0

0

0

4

9

0

.

0

0

0

5

0

0

.

0

0

0

5

1

0

.

0

0

0

5

2

0

.

0

0

0

5

3

0

.

0

0

0

5

4

0

.
0

0

0

5

5

0

.
0

0

0

5

6

0

.
0

0

0 5

7

0

.
0

0

0

5

8

0

.
0

0

0 5

9

0

.
0

0

0

6

0

0

.
0

0

0

6

1

0

.
0

0

0 6

2

0

.
0

0

0

 
 
0

.
0

0
0

 
1
0
.
0
0
0

 
2
0
.
0
0
0

 

3

0

.

0

0

0

 

4

0

.

0

0

0

 

5

0

.

0

0

0

 6

0

.0

0

0

 7

0

.0

0

0

 8

0

.0

0

0

 9

0

.0

0

0

1

0

0

.0

0

0

1

1

0

.

0

0

0

1

2

0

.

0

0

0

1

3

0

.

0

0

0

1

4

0

.

0

0

0

1

5

0

.
0

0

0 1
6
0
.
0
0
0

1
7
0
.
0
0
0

1
8

0
.
0

0
0

1
9
0
.
0
0
0

2
0
0
.
0
0
0

2
1
0
.
0
0
0

2
2
0
.
0
0
0

2
3

0
.
0

0
0

2
4

0
.
0

0
0

2
5
0
.
0
0
0

2
6
0
.
0
0
0

2
7
0
.
0
0
0

2
8
0
.
0
0
0

2
9
0
.
0
0
0

3
0
0
.
0
0
0

3
1
0
.
0
0
0

3
2
0
.
0
0
0

3
3
0
.
0
0
0

3
4
0
.
0
0
0

3
5
0
.
0
0
0

3
6
0
.
0
0
0

3
7
0
.
0
0
0

3
8
0
.
0
0
0

3
9
0
.
0
0
0

4
0
0
.
0
0
0

4
1

0
.
0

0
0

4
2

0
.
0

0
0

4
3

0
.
0

0
0

4
4
0
.
0
0
0

4
5
0
.
0
0
0

4
6
0
.
0
0
0

4
7
0
.
0
0
0

4

8

0

.
0

0

0

4

9

0

.
0

0

0

5

0

0

.
0

0

0

5

1

0

.
0

0

0

5

2

0

.
0

0

0

5

3

0

.
0

0

0

5

4

0

.
0

0

0

5

5

0

.
0

0

0

5
6
0
.
0
0
0

5
6
1
.
2
2
5

  

0

.0

0

0

 10.000

 2

0.0

00

 3

0

.0

0

0

 

4

0

.

0

0

0

 
5
0
.
0
0
0

 
6
0
.
0
0
0

 
7
0
.
0
0
0

 
8

0
.
0

0
0

 
9
0
.
0
0
0

1
0
0
.
0
0
0

1
1
0
.
0
0
0

1
2

0
.
0

0
0

1
3
0
.
0
0
0

1
4
0
.
0
0
0

1

5

0

.

0

0

0

1

6

0

.0

0

0

170.000

180.000

190.000

200.000

210.000

220.000

224.223

  0

.0

0

0

 1

0

.0

0

0

 20.000

 30.000

 40.000

 50.000

 60.000

 70.000

 80.000

 90.000

  0.000

 10.000

 11.143

  

0

.0

0

0

 1

0

.0

0

0

 1

1

.3

7

9

  0.000

 1

0

.0

0

0

 11.212

  0.000

 10.000

 11.394

  0.000

 1

0

.0

0

0

 11.289

  0.000

 10.000

 11.401

 

 

0

.

0

0

0

 
1
0
.
0
0
0

 
1
5
.
5
0
7

  0.000

 1

0

.0

0

0

 

2

0

.

0

0

0

 
3
0
.
0
0
0

 4

0

.0

0

0

 6

0

.0

0

0

 

7

0

.

0

0

0

 
8

0
.
0

0
0

 

9

0

.

0

0

0

100.000

  0.000

 

1

0

.

0

0

0

 

2

0

.

0

0

0

 3

0.0

00

 4

0

.0

0

0

 
5
0
.
0
0
0

 6

0

.0

0

0

 65.305

 
 
0

.
0

0

0

 

1

0

.

0

0

0

 2

0

.0

0

0

 3

0

.0

0

0

 40.000

 49.030   0.000

 1

0

.0

0

0

 

2

0

.

0

0

0

 
3

0

.
0

0

0

 
4

0
.
0

0
0

 
4
2
.
5
6
8

  0.000

 10.000

 2

0

.0

0

0

 

3

0

.

0

0

0

 
4

0
.
0

0
0

 

5

0

.

0

0

0

 
5

3

.
3

8

4

 
 
0
.
0
0
0

 

1

0

.

0

0

0

 2

0

.0

0

0

 3

0

.0

0

0

 40.000

 50.000

 53.478

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

1

2

4

.4

0

1

2

4

.4

0

1

2

4

.

6

0

124.60

1

2

4

.

7

0

124.70

1

2

4

.

8

0

124.80

1

2

4

.

9

0

124.90

1

2

5

.

0

0

125.00

1

2

5

.

1

0

125.10

1

2

5

.

2

0

125.20

1

2

5

.

3

0

125.30

1

2

5

.

4

0

125.40

125.50

1

2

5

.

6

0

125.60

1

2

5

.

7

0

125.70

1

2

5

.8

0

125.80

1

2

5

.

9

0

125.90

126.1

0

1

2

6

.

2

0

1

2

6

.

3

0

1

2

6

.

4

0

1

2

6

.

6

0

1

2

6

.

7

0

1

2

6

.

8

0

1

2

6

.

9

01

2

7

.

0

01

2

7

.

1

0

1

2

7

.

2

0

1

2

7

.

3

0

1

2

7

.

4

01

2

7

.

5

0

1

2

7

.

6

01

2

7

.

7

0

1

2

7

.

8

0

1

2

7

.

9

0

1

2

8

.

0

0

1

2

8

.

1

01

2

8

.

2

0

1

2

8

.

3

0

1

2

8

.

4

0

1

2

8

.

5

0

1

2

8

.

6

0

1

2

8

.

7

0

1

2

8

.

8

0

1

2

8

.9

0

1

2

9

.1

0

1

2

9

.2

0

1

2

9

.3

0

1

2

9

.4

0

1

2

9

.6

0

1

2

9

.7

0

1

2

9

.8

0

1

2

9

.9

0

130.00

130.10

130.10

130.20

130.20

1

3

0

.3

0

1

3

0

.3

0

130.30

1

3

0

.4

0

130.40

1

3

0

.5

0

130.50

1

3

0

.6

0

130.60

1

3

0

.7

0

160.000

165.000

170.000

175.000

180.000

185.000

190.000

195.000

200.000

205.000

210.000

215.000

220.000

225.000

230.0

00

235.000

240.000

245.000

250.000

255.000

260.000

265.000

270.000

275.000

280.000

285.000

290.000

295.000

300.000

305.000

3

1

0

.0

0

0

3

1

2

.8

8

1

************

************

************************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

************

1

3

0

.3

0

1

3

0

.4

0

130.50

1

3

0

.5

0

130.60

1

3

0

.6

0

130.6

0

130.70

1

3

0

.

7

0

130.70

130.80

1

3

0

.8

0

1

3

0

.8

0

130.90

1

3

0

.9

0

130.9

0

1

3

1

.0

0

1

3

1

.0

0

1

3

1

.0

0

1

3

1

.0

0

131.10

1

3

1

.1

0

131.10

1

3

1

.1

0

1

3

1

.2

0

1

3

1

.2

0

1

3

1

.2

0

1

3

1

.2

0

131.30

1

3

1

.3

0

1

3

1

.3

0

131.40

131.4

0

131.4

0

131.50

131.60

1

3

1

.6

0

131.70

131.7

0

131.80

131.8

0

131.90

131.90

132.00

132.10

132.10

132.20

132.20

132.30

1

3

2

.3

0

132.40

1

3

2

.4

0

132.50

1

3

2

.
6

0

132.60

1

3

2

.7

0

129.9

0

130.00

1
3

0
.
1

0

1

3

0

.

2

0

1

3

0

.2

0

130.2

0

130.30

1

3

0

.

3

0

1

3

0

.4

0

130.40

1

3

0

.

4

0

1

3

0

.

5

0

130.50

1

3

0

.6

0

1

3

0

.

6

0

1

3

0

.

7

0

130.30

130.40

130.50

1

3

0

.5

0

130.50

130.60

1

3

0

.

6

0

130.70

1

3

0

.
7

0

130.80

1

3

0

.

8

0

130.90

1

3

0

.

9

0

1

3

1

.

0

0

1

3

1

.

1

0

1

3

1

.

2

0

1
3

0
.
0

0

1
3
0
.
0
0

1

3

0

.

1

0

1

3

0

.

1

0

1

3

0

.

2

0

1

3

0

.

2

0

1

3

0

.3

0

1

3

0

.

3

0

1

3

0

.4

0

1

3

0

.

4

0

1

3

0

.5

0

1

3

0

.

6

0

1

3

0

.

7

0

1

3

0

.

8

0

1

3

0

.9

0

1

2

9

.

5

0

1

2

9

.

6

0

1

2

9

.

7

0

1

2

9

.

8

0

1

2

9

.

9

0

1

3

0

.

0

0

1

3

0

.

1

0

1

3

0

.

2

0

1

3

0

.

3

0

1

3

0

.

4

0

1

3

0

.

5

0

1

3

0

.

5

0

1

3

0

.

6

0

1

3

0

.

7

0

1

2

9

.4

0

129.50

1

2

9

.4

0

1

2

9

.

5

0

129.5

0

129.6

0

1

3

1

.

6

0

131.70

1

3

2

.

6

0

1

3

1

.

4

0

1

3

1

.

4

0

1

3

1

.

4

0

131.5

0

1
3
1
.
0
0

1

3

1

.

1

0

1

3

1

.

1

0

1
3
1
.
0
0

1

3

1

.

1

0

1

3

1

.

1

0

1

3

0

.

7

0

1

3

0

.7

0

1

3

0

.6

0

1

3

0

.

7

0

130.40

1

3

0

.4

0

130.50

1

3

0

.5

0

130.60

130.70

1

3

0

.8

0

130.10

130.20

130.30

130.40

129.70

1

2

9

.7

0

1

2

9

.8

0

1

2

9

.9

0

1

3

0

.0

0

1

3

0

.1

0

128.50

1

2

8

.5

0

1

2

8

.6

0

1

2

8

.8

0

1

2

8

.9

0

126.80

126.90

1

2

7

.0

0

1

2

7

.1

0

1

2

7

.2

0

124.80

1

2

4

.

9

0

1

2

5

.0

0

 50.000

1
3
1
.
0
0

1

3

1

.

5

0

1

3

1

.
5

0

1

3

2

.
0

0

1

3

2

.
0

0

  0.000

  5.000

 10.000

 15.000

 20.000

 25.000

 30.000

 35.000

 40.000

 45.000

 50.000

 55.000

 60.000

 65.000

 70.000

 75.000

 80.000

 85.000

 9

0.0

00

 9

5

.0

0

0

1

0

0

.0

0

0

1

0

5

.0

0

0

1

1

0

.0

0

0

1

1

5

.0

0

0

1

2

0

.0

0

0

1

2

5

.0

0

0

1

3

0

.0

0

0

1

3

5

.0

0

0

1

4

0

.0

0

0

1

4

5

.0

0

0

1

5

0

.0

0

0

1

5

5

.0

0

0

160.0

00

165.000

170.000

175.000

180.000

185.000

1

9

0

.0

0

0

1

9

5

.0

0

0

2

0

0

.0

0

0

1

3

0

.

9

0

1

3

0

.
9

0

1

3

0

.

9

5

1
3
0
.
9
5

1
3
1
.
0
0

1

3

1

.

0

5

1

3

1

.

1

0

1

3

1

.

1

5

1

3

1

.

1

5

1

3

1

.
1

5

1

3

1

.

2

0

1

3

1

.

2

0

1

3

1

.

2

0

1
3
1
.
2
5

1

3

1

.

2

5

1

3

1

.
3

0

1

3

1

.

3

0

1

3

1

.
3

5

1

3

1

.

3

5

1

3

1

.

4

0

1

3

1

.

4

0

1

3

1

.

4

5

1

3

1

.

4

5

1

3

1

.

5

0

1

3

1

.

5

0

1

3

1

.

5

5

1

3

1

.

5

5

1

3

1

.6

0

1

3

1

.

6

0

1

3

1

.6

5

1

3

1

.

6

5

1

3

1

.

7

0

1

3

1

.7

0

1

3

1

.

7

5

1

3

1

.7

5

1

3

1

.

8

0

1

3

1

.8

0

1

3

1

.

8

5

1

3

1

.8

5

1

3

1

.

9

0

1

3

1

.9

0

1

3

1

.

9

5

1

3

1

.9

5

1

3

2

.
0

0

1

3

2

.0

0

1

3

2

.
0

5

145.01

146.33

146.59

145.42

143.04

142.39

146.82

13
3.4

5

13
3.4

3

13
3.3

7

13
3.1

0

13
2.8

2

13
3.2

7

13
2.8

6

132.95

132.69
132.58

132.60

132.40

132.52

132.63

13
2.7

9

13
2.8

0

13
1.7

6

13
1.8

7

13
1.9

9

13
2.0

9

13
2.1

8

13
2.3

1

13
2.2

2

13
2.1

2

13
2.0

3

13
2.2

9

13
2.2

3

13
2.1

1

13
2.0

4

13
1.9

7

13
1.8

9

13
1.8

2

13
1.7

2

13
1.5

8

13
1.4

8

13
1.3

9

13
1.3

2

13
1.4

3

13
1.4

9

13
1.6

6

13
1.7

0

13
1.7

6

13
1.8

7

13
2.0

1

13
2.0

7

132.21

132.55

132.23

132.54
132.79

133.08

133.05
133.16

133.21

133.20

133.18
133.06

133.20
133.18

133.19
133.18

133.20

133.18

13
3.

01

133.15
133.16

133.22
133.17

133.15
133.06

133.10
133.07

133.12
133.08

132.88
132.56

132.47

132.42

132.25

132.38

13
2.3

2

13
2.3

9

132.44

142.85

142.67

144.04

149.73

156.34

152.16

155.75

142.94

144.28

156.47

13
1.9

1

13
1.8

2

13
1.7

2

13
1.4

8

13
1.3

3

13
0.9

9

13
0.8

0

13
0.5

1

13
0.0

7

12
9.7

9

12
9.5

2

13
1.7

1

13
1.6

1

13
1.5

1

13
1.3

4

13
0.9

9

13
0.7

7

13
0.5

2

13
0.3

3

13
0.1

7

13
0.0

6
13

0.4
1

13
0.6

4

13
1.0

9

13
1.3

3

13
1.4

7

13
1.6

4

13
1.8

1

13
1.

7713
1.

3313
2.3

4
13

1.1
5

13
1.

99
13

0.8
6

13
1.

54

13
1.0

3

13
0.2

2
13

0.6
6

13
0.3

7

13
0.

64

13
0.5

0

13
0.3

7

13
0.5

0

13
0.6

2

13
0.6

9

13
0.7

8

13
0.9

0

13
1.0

2

13
1.1

7

13
1.2

9
13

1.3
1

130.66

13
1.3

5

13
1.0

7

13
0.9

9

13
1.2

0

13
0.7

6

130.51

142.47

152.26

156.37

153.91

149.80

12
9.9

1

12
9.8

0

12
9.7

3

12
9.5

8

12
9.5

1

12
9.4

0

12
9.3

1

12
9.2

0

12
9.1

2

12
9.0

5

12
8.9

8

12
8.9

6

12
8.9

5

12
8.9

4

12
8.9

3

12
9.0

9

12
9.1

3

12
9.1

9

12
9.3

0

12
9.4

0

12
9.5

3

12
9.6

3

129.87

13
0.0

0

130.00

130.48

12
9.9

5

130.22

130.31

13
0.3

5

13
0.3

0

13
0.2

5

13
0.2

1

12
9.7

4

12
9.5

3

12
9.2

6

12
9.0

2

12
9.1

4

12
9.2

7

12
9.3

7

12
9.5

0

12
9.6

9

12
9.9

3

13
0.0

3

13
0.2

5

129.42

13
0.2

5

128.92

128.83

12
9.7

2

12
8.8

0

12
9.9

7

129.71

128.42

129.40

129.36

128.31

12
9.5

3

12
9.6

2

12
8.3

0

12
9.5

7

12
9.4

7

12
7.8

8

12
9.

31

12
9.1

6
12

8.5
0

12
8.3

6

12
9.1

3

12
9.1

0
12

8.4
2

128.04

128.69

12
9.0

3

129.36

129.21

129.31

129.30
129.25

129.20

129.06

128.84

128.78
128.80

129.16

128.83

129.24

129.24

129.68

129.68

129.72

129.49

129.47

129.22

129.14

12
8.7

1

12
8.7

7

12
8.8

5

12
8.9

312
8.9

5

12
8.9

7

12
9.1

0

12
9.0

7

12
9.2

7

138.95

140.26

150.07

146.56

144.17

12
8.9

7

142.52

141.24

140.51

12
9.1

9

12
9.4

2

12
9.6

2

12
9.9

3

13
0.2

0

13
0.3

5

12
7.

95

126.94

127.03

127.03

12
7.

49

12
7.

65

127.92

131.16 130.93 130.89 130.88 130.86 130.83 130.79 130.79 130.74 130.78 130.82 130.83 130.67 130.52 130.48 130.45 130.39 130.32 130.26 130.17 130.13 130.03 129.95 129.80 129.65 129.60
129.62

129.95129.85129.94130.08130.21130.28130.36130.46
130.50

130.59130.61130.64130.67130.73130.91131.00130.94130.91130.96131.02131.05131.07131.10131.12131.19
131.40

131.78 131.47 131.49 131.46 131.42 131.36 131.29 131.17 131.15 131.16 131.20 131.22 131.06 130.96 130.90 130.85 130.80 130.81 130.72 130.68 130.59 130.52 130.47 130.35 130.26
130.31

130.29

130.56

130.50
130.47130.55130.57130.64130.69130.77130.84130.86130.90130.92130.94

131.00131.19131.31131.25131.24131.29131.34131.43
131.51131.56131.66131.79131.79131.85

132.13 131.97 132.06 131.91 131.80 131.69 131.62 131.49 131.42 131.34 131.30 131.37 131.36 131.16 131.06
131.00 131.00 130.97 130.96 130.95 130.90 130.84 130.79 130.71 130.65 130.67

130.78
130.79

130.86130.72130.69130.77130.82130.88130.94130.97131.00131.02131.04131.07131.14131.26131.47131.40131.37131.44131.55131.64131.74131.81131.98132.12132.26132.24132.36

132.60
132.40

132.57
132.44

132.59 132.41 132.56 132.41 132.19 132.05 131.97 131.82 131.65 131.57 131.52 131.54 131.49 131.30 131.26 131.20 131.13 131.15 131.10 131.08 131.03 130.95 130.90 130.88 130.85
131.01

131.00130.84
130.89

130.92
130.98

131.00
131.02

131.06
131.11

131.16
131.16131.23131.38131.59131.63131.69

131.76131.87

132.03
132.15

132.27
132.47

132.65
132.51

132.53132.66

132.06 132.04
132.33

132.69
132.49

132.26
132.11

132.00
131.92

131.81
131.79

131.72 131.73 131.67
131.54 131.48

131.46
131.41 131.35 131.30 131.20 131.13 131.00 130.99 131.00

130.97
130.90

131.04130.80130.80
130.81

130.89
130.88

130.92
131.01

131.08
131.18

131.29131.36
131.52

131.71
131.70131.69

131.74
131.80

131.91132.03
132.15132.35

132.68
132.44

132.13132.18

132.07 132.17
132.55 132.71

132.62
132.41 132.27

132.12
132.01 131.93

131.89
131.77 131.75 131.57

131.41 131.33 131.23 131.20 131.20 131.12 131.02 131.00 130.93 130.88 130.82
130.88

130.94
130.85

130.83130.89
130.96130.94131.05131.12131.14131.26131.33131.37131.46

131.59
131.63

131.68
131.78

131.88
131.91

132.12
132.24132.46

132.68132.58
132.50132.44

132.60

132.72
132.65 132.70

132.79
132.53 132.32

132.23
132.00 131.91 131.83

131.68 131.61
131.58

131.46
131.38 131.38 131.32

131.22 131.16 131.11 130.98 130.98
130.86 130.82 130.85 130.94

130.94130.87130.87130.94130.98131.01131.12131.21
131.21131.32131.34131.43

131.47131.60
131.67131.75

131.83
131.94132.00

132.21132.30
132.53

132.76132.72
132.73132.80

132.82

132.85 132.88
132.84 132.78

132.85
132.60 132.38

132.29
132.01

131.95 131.89
131.79 131.67

131.61 131.54 131.45
131.36 131.29

131.15
131.15 131.06 130.95 130.96 130.89 130.86 130.95 131.04

131.10

131.00131.00

131.02

131.11

131.11

131.20

131.22

131.29

131.36

131.44

131.50

131.59

131.66

131.79

131.91

131.97

132.07

132.22

132.38

132.46

132.65

132.82
132.82

132.89

132.91133.04

132.89 132.93 132.91 132.86
132.82 132.78

132.89 132.87 132.82
132.75 132.76

STORAGE AREA 1b

132.70
132.42

132.29
132.15 131.99

131.94
131.84

131.28
131.44131.45131.53131.57

131.67
131.71131.81

131.91
131.98132.11

132.31132.48
132.74

132.80
132.76

132.84
132.87

132.86

13
3.

18133.16
133.18

133.16
133.17

133.19
133.18

133.19
133.19

133.17
133.12

133.13
132.85

132.88
132.30

132.29
132.02

131.53
131.76

132.04
132.29

132.33
132.41

132.41

132.41

132.03
132.10

132.36
132.08

131.95 131.92
131.80131.94

131.85
132.19

132.52

132.55

132.74

132.65

132.80

132.86

132.90

132.96
132.99

133.02
133.02

132.98
132.99

133.02
132.98

133.04

13
3.

10

133.04
132.94

133.07 133.02
133.12 133.10 133.09 133.00 133.08 133.08132.96

132.96

132.93

132.09

133.13

133.18

133.03

133.01

132.74
132.67

132.92

132.48

132.62
132.63

132.49

132.50

132.79

132.63

13
2.

35 132.40

132.24

132.26
132.27

132.10
132.09

132.39
132.14

131.94

131.91

132.08

132.08

131.86
131.78

131.98
131.95

131.91

131.77

131.85

131.80 131.81

131.66

131.60

131.81

131.87

131.65

131.48

131.71

131.91

131.47

131.61

131.63

131.61

131.34

131.35

131.61

131.58

131.26

131.25

131.43

131.37

131.15

131.06

131.23
131.41

131.06

131.26

131.32

131.37

131.06

131.08

13
1.

02
13

1.
07

13
1.

12
13

1.
13

13
1.

13
13

0.
96

130.72
130.43

130.40

130.47
130.41

130.33
130.29

130.39
130.45

130.6913
1.4

7

131.20

131.13

130.92
130.94

13
1.

15

130.85
130.89

130.99

130.92

130.93

130.88

131.02

130.92
131.04131.02

130.96130.96

131.07
131.10

131.02
131.08

131.22
131.18

131.10
131.04

131.24

131.20131.33

131.20
131.26

131.33

13
1.

33

131.40

131.28

131.38
131.38

131.37

131.35131.45
131.46131.53

131.60131.67

131.71131.78
131.73131.75

131.81

131.66

131.81
131.82

131.96131.99132.05132.24132.28
132.34

132.58132.76

132.74132.63

132.75
132.40

132.33
132.53

132.31132.48

132.79
132.48

132.22
132.01

132.26
132.28

132.01
132.10

132.31

13
2.

12

151.90

153.53

154.28

155.92

142.20

142.10
143.93

145.96

142.31

140.15
142.78

141.77

142.65

141.88146.12

13
2.

25
13

2.3
7

132.44

13
2.3

5

13
2.4

5

13
2.

60

144.68

131.46
131.49131.42

131.06

131.54
131.57

131.47
131.61

131.67
131.82

131.81
131.88

131.96

132.04

132.06

132.21

132.20
132.23

132.25

132.33

132.14
132.47

132.44
132.64

132.65
132.79

132.80
132.89

132.95

132.95
132.98

132.79
132.58

132.73
132.45

132.13
132.14

132.40

132.22

132.61132.72
132.77

132.95
132.79

132.54
132.44

132.72
132.59

132.31
132.21

132.41
132.32

132.01
132.00

132.26
132.13

131.92
131.76

132.00
131.86

131.60
131.51

131.75
131.61

131.36
131.21

131.49
131.42

131.24

131.39

131.04
131.42

13
1.1

2 130.82

130.82 130.79

130.80 130.79

130.76 130.73

130.79 130.77

130.75 130.68

130.73
130.76

130.69 130.65 130.68 130.78 130.73 130.55 130.39 130.37 130.35 130.23 130.19
130.24

130.11 130.04 130.00 129.90 129.88 129.90 129.83 129.64 129.53 129.49

12
9.

59

129.48
129.72

130.16

130.19

130.43

130.53

130.74

130.68

130.73

130.72
130.93

130.92

130.85

130.74131.36

130.96

131.07
130.97

131.00

131.06

131.18

131.41
131.16

131.22
131.31131.34

131.59
131.65131.71

131.92131.99

132.16132.31
132.39

132.59

132.72132.56

132.58

139.88
139.63 139.03 139.27 139.34

128.70

12
8.

40

12
8.

47

12
7.

87

12
7.

93

128.26

12
7.

64

127.10

127.33

127.39

130.34

127.49

127.58

127.46

127.60

127.72

127.86

128.07

128.33

128.17

128.14

128.07

127.95

128.06

128.29

128.49

128.66

128.78

128.86

129.11

128.96

128.89

128.74

128.58

128.35

128.08

128.29

128.51

128.69

128.88

128.99

129.01

129.11

129.26

129.09

129.06

128.96

128.88

128.64

128.43

128.36

128.46

128.50

128.54

128.54

128.33

128.08

127.95

127.79

127.70

127.60

127.45

127.32

127.29

127.03

127.28

127.56

127.77

127.92

128.07

128.19

128.33

128.47

128.55

128.75

128.86

128.82

128.82

128.76

128.76

128.91

128.99

129.09

129.14

129.18

129.21

129.43

129.35

129.34

129.28

129.27

129.22

129.20

129.08

129.10

129.08

129.08

129.12

129.03

128.86

128.79

128.64

128.60

128.46

128.34

128.22

127.97

127.71

128.14

128.33

128.58

128.67

128.77

128.85

128.87

128.97

129.11

129.32

129.26

129.26

129.30

129.31

129.42

129.41

129.40

129.46

129.49

129.49

129.58

129.84

129.64

129.70

129.60

129.55

129.50

129.51

129.57

129.46

129.44

129.40

129.47

129.46

129.31

129.26

129.11

129.09

129.02

128.96

128.89

128.66

128.37

128.73

128.95

129.16

129.22

129.31

129.43

129.35

129.53

129.56

129.78

129.78

129.64

129.61

129.61

129.70

129.66

129.68

129.67

129.71

129.71

129.78

129.78

130.09

129.93

129.87

129.82

129.83

129.78

129.77

129.79

129.80

129.73

129.71

129.70

129.82

129.90

129.89

129.79

129.69

129.57

129.50

129.39

129.29

129.20

129.05

128.90

129.07

129.35

129.45

129.50

129.65

129.65

129.81

129.90

130.00

130.25

130.08

130.01

130.01

130.00

130.01

129.95

129.97

129.94

130.03

129.99

130.01

130.12

130.32

130.10

130.10

130.08

130.03

130.05

130.03

130.08

130.09

130.08

130.15

130.15

130.20

130.42

130.19

130.09

130.05

129.82

129.78

129.57

129.50

129.38

129.11

128.87

128.96

129.17

129.43

129.62

129.73

129.93

130.00

130.21

130.25

130.34

130.52

130.24

130.17

130.11

130.13

130.13

130.13

130.09

130.14

130.16

130.14

130.18

130.16

130.29

130.47

130.37

130.32

130.32

130.34

130.28

130.27

130.22

130.22

130.19

130.17

130.16

130.17

130.32

130.57

130.43

130.39

130.38

130.21

130.07

129.90

129.79

129.57

129.32

129.04129.05

129.35

129.61

129.87

129.98

130.14

130.28130.29

130.43

130.57

130.53

130.63

130.52

130.43

130.41

130.43

130.42

130.53

130.49

130.50

130.53

130.56

130.56

130.61

130.63

130.68

130.86

130.65

130.58

130.61

130.52

130.46

130.51

130.39

130.41

130.33

130.42

130.35

130.36

130.33

130.31

130.30

130.38

130.37130.37

130.32

130.22

130.15

130.02

129.92

129.79

129.68

129.46

129.30

129.15
129.15

129.37

129.65

129.93

129.86

130.02

130.14

130.17

130.27

130.32

130.31

130.36

130.26

130.27

130.34

130.38

130.46

130.43

130.38

130.44

130.52

130.52

130.59

130.64

130.69

130.70

130.81

131.04

130.88

130.85

130.76

130.75

130.67130.65130.66

130.56

130.59

130.50

130.46

130.43

130.45

130.42

130.43

130.34

130.40

130.44

130.35

130.36

130.30

130.28

130.19

130.07

129.95

129.92

129.64

129.40

128.97

129.04

129.22

129.55

129.93

129.94

130.07

130.20

130.22

130.33

130.32

130.43

130.43

130.46

130.44

130.45

130.49

130.51

130.57

130.50

130.51

130.64

130.68

130.69

130.78

130.90

130.94

130.99

131.06

131.11

131.33

131.23

131.14

131.06

130.97

130.94

130.88

130.72

130.67

130.58

130.58

130.54

130.55

130.50

130.48

130.43

130.47

130.51

130.43

130.43

130.41

130.31

130.25

130.14

130.10

130.05

129.97

129.33

129.32

129.61

129.86

130.10

130.18

130.41

130.44

130.57

130.52

130.53

130.55

130.63

130.58

130.57

130.58

130.61

130.62

130.64

130.63

130.62

130.71

130.78

130.78

130.96

131.03

131.01

131.12

131.20

131.29
131.32

131.22

131.09

131.00

131.06

130.98

130.84

130.77

130.73

130.66

130.68

130.69

130.67

SWALE

2A

130.71

130.74

130.71

130.63

130.63

130.80

130.75

130.75

130.82

130.75

130.88

130.99

131.07

131.11

131.15

131.20

131.30

131.33

131.45

128.45

128.41

128.24

128.09

127.88

127.53

127.43

127.43

127.52

127.74

127.75

127.62

127.47

127.38

127.35

127.15

127.38

127.50

127.66

127.82

127.90

127.97

127.79

127.71

127.66

127.61

127.80

128.07

128.20

128.31

128.48

128.58

128.22

128.15

128.09

127.93

127.69

127.40

127.33

127.28

127.28

127.31

127.33

127.41

127.44

127.19

127.01

126.90

126.87

126.66

126.79

127.01

127.18

127.05

126.93

126.80

126.74

126.85

127.03

127.24

127.50

127.66

127.82

127.98

127.67

127.53

127.49

127.40

127.19

126.91

126.61

126.36

126.30

126.40

126.65

126.94

126.75

126.53

126.47

126.22

126.22

126.43

13
1.

23

130.78

13
1.

16

130.71

130.76

130.85

13
1.

22

130.81

130.79

130.84

131.00

131.22

13
1.

35

130.98

131.09

13
1.

60

131.06

13
1.

51

13
1.

55

131.20

13
1.

67

131.21

13
1.

68

131.28

131.23

131.09

131.14

131.08

131.05

131.26

131.03

131.24

130.91

130.91

131.18

130.85

131.16

131.02

130.81

130.82

131.10

130.64

130.76

130.62

130.40

130.80

130.52

130.56

130.30

130.35
130.61

130.10

130.45

130.10

130.10

130.72

130.17

130.01

129.81

130.16

129.78

129.67

129.73

129.55

129.48

129.86

129.58

129.35

129.57

129.26

129.46

129.41

129.16129.16

129.40

129.34
129.00

128.95

128.90

129.02

12
9.

14

12
9.

09

12
8.

52

129.12

12
9.

12

12
8.

34

12
9.

07

12
9.

00

12
8.

36

12
8.

25

12
8.

85

12
8.

79

12
8.

16

12
8.

39

12
7.

84

12
7.

73

12
8.

22

12
8.

36

12
7.

76

127.95

12
8.

49

12
8.

74

12
7.

99

12
7.

91

12
8.

38

12
8.

47

12
8.

11

12
8.

48

128.29

128.34

12
8.

37

12
8.

07

12
8.

02

12
7.

94

12
7.

81
12

8.
12

12
7.

74

12
7.

51

12
7.

70

12
7.

53
12

7.
51

12
7.

95

12
7.

4612
7.

51

12
7.

33

127.42

12
7.5

3

127.32

12
7.

38

130.27

12
7.

33

12
7.

36

12
7.

31

12
7.

41

12
7.

4012
7.

21

127.19 12
7.

36

12
7.

28

12
7.

28

127.03

12
7.

24

12
7.

10

127.10

127.09

127.12
127.23

12
7.

11
12

6.
26

127.05

127.14

127.16

127.08

126.99
127.29

127.09

127.31

127.71

127.77

127.46

127.97

128.02

127.94

128.00

128.43

128.60

128.29

128.48

128.86

128.94

128.88

128.84

128.76

128.81128.92

128.97

128.90

128.82

128.78

128.98

128.79

128.77

128.76

128.87

128.77

128.80

128.76

128.89
128.90

128.97

128.92128.93

128.94128.90

129.01

128.87

128.98
128.99

129.01

129.13128.96

128.82

128.94

128.90

128.99129.06

128.75

128.93

128.89

129.01
129.25

129.22

129.11

12
8.

83

128.44

129.18

129.22

129.30

129.66

129.77

129.90

130.02

130.16

130.13

130.32

130.59

130.43

130.44

130.49

130.60

130.65

130.65

130.82

130.75

130.67

130.24

129.74

129.27

137.36

137.73

138.24

138.26

SWALE

2B

138.59

138.31

142.10

138.55

137.71

136.52

137.30

127.17

12
7.

18

128.47

12
9.6

1

129.39

129.62

129.40

12
9.

30

12
9.

42

143.10

138.02

129.62

129.31
129.32

129.32
129.61

129.45

129.62129.48129.51129.60

129.46

129.65

129.68129.78129.96130.00130.08130.18130.12130.13
130.24130.45130.82130.76130.79130.85

130.74130.81130.83130.88130.91130.90130.98

130.74130.90

130.97

130.96

130.92131.02

130.97

128.89
128.88

129.09 12
8.

90

128.76 128.60

128.53

128.55 128.65
128.53

128.66 128.69

128.67
128.66 128.59

128.58
128.44 128.27

128.27
128.18

128.23
128.15

128.39

128.44

128.45

128.67
128.55

128.38

128.56

128.36

128.15
128.07

127.90

127.82

127.72

127.51

127.24

127.07

126.95

126.75

126.57

126.48

126.43

142.47141.74

138.06

136.92

137.24

136.17

136.55

141.55

139.66

145.28

145.57

144.46

139.69

135.73

135.02

133.87

132.71

133.60

135.63

134.43

130.93

132.29

140.50

140.48

143.41143.01

144.57

144.21

126.00

126.19

128.46

128.78

128.49

12
8.

35

12
8.

03

12
7.

52

12
7.

41

12
7.

42

12
7.

90

127.85

12
7.

76

12
7.

40

12
7.

17

12
7.

3212
7.

67
12

7.
56

127.43
126.98

127.39

127.14

126.84

127.16

126.79

126.55

126.67

126.51

126.39

126.57

126.39

126.32
126.27

126.07

126.15

125.82

125.88

125.38

125.48

125.48

124.90

124.61 124.42

123.82124.40

124.19

123.01
122.76

122.49

122.52

122.67

12
2.

49
12

2.
82

123.14

12
2.

95

123.05

12
3.

31

12
3.

30

12
3.3

0

12
3.

45

12
3.

65

12
3.

75

12
4.

08

12
4.

37
12

4.
50

12
4.

71

12
4.

91

12
5.

11

12
5.

27

12
5.

48

12
5.

65

12
5.

88

126.09

126.17

126.33

126.35

12
5.

94

12
6.

08

12
6.

02

12
5.

88

12
5.

77

12
5.

59

12
5.

57

12
5.

42

12
5.

22

125.11

12
4.

89
12

4.
85

124.86

12
4.

63

12
4.4

5

12
4.

27

12
3.

95

12
3.

60

123.62

12
3.

50

12
3.

05 123.07

12
2.

90

12
2.

77
12

2.
67

12
2.

63

12
2.

50
12

2.
43

12
2.

43

12
2.2

2

12
2.

16

12
2.

22

12
2.

14

12
2.

23

12
2.

21

12
2.

13

12
2.

11

12
2.

12

133.44

131.75

133.79

131.94

135.41

134.78

136.44

132.90

134.14

135.78

136.63

129.69

12
3.

61
12

3.
91

12
3.

99

12
4.

15

12
4.

07

12
4.

30

12
4.

37

130.52

12
4.

50
12

4.
67

12
4.

60

12
4.

83

12
4.

98

12
5.

10
12

5.
24

12
5.

28
12

5.
39

12
5.

11

12
5.

42

12
5.

57

12
5.

4412
5.

61

125.71 132.05

12
5.

66

12
5.

81

131.50

12
5.

86

131.30

12
5.

81 12
5.

70

12
5.

88

125.83

12
5.

93
12

5.
96

12
5.

92

12
6.

00

133.33

125.90

126.44

126.50

126.55

126.59

126.86

126.78

126.67

126.53

126.52

126.51

126.42

126.18

12
6.

15

12
6.

04

12
6.

09

12
5.

83

12
5.

86

12
5.

68

12
5.

76

12
5.

65

12
5.

52

12
5.

46

12
5.

28

12
5.

01

12
4.

72

12
4.

60

12
4.

44

12
4.

19

12
3.

97

133.86
132.35

131.92

133.47

133.77

132.28

126.07

125.99

125.96

126.18

126.20

134.82
133.31

126.38

126.18
126.22

126.28

137.30

137.45

126.34

137.62

126.12

130.88
131.05

131.18
131.21

131.34
131.44

131.60

131.80
131.86

131.98

132.08
132.24

132.47
132.42

132.01
131.57

131.98
132.18

131.86
131.95

132.05
132.01

131.62
131.58

132.33
132.93

132.89
132.81

132.72
132.78

132.76
132.76

132.65
132.82

13
2.7

9

13
2.5

2

13
2.4

6

13
2.4

3

13
2.3

8

132.36

132.27

132.09

13
2.0

8

13
2.2

3

13
1.6

613
1.7

3

13
1.5

4

13
1.

77
13

1.
62

13
1.4

6

13
1.5

3

13
1.1

9
13

1.1
6

13
0.

81
13

0.
91

13
0.7

3

13
0.

49

13
0.4

2

131.22

130.91

131.11

131.25

131.02

13
0.3

0

13
0.0

3
13

0.
12

12
9.

91

12
9.

76

12
9.6

6

12
9.0

7

128.89

12
8.8

6

12
8.5

3

12
8.7

3

12
8.5

3

12
8.

06

12
8.

16

12
7.

98

12
7.

66

12
7.4

5

12
7.

36
12

7.
11

12
7.

04

12
6.

67

12
6.

22
12

5.
78

128.76

125.39

125.16

125.04

124.97

12
5.

04
12

5.
86

12
5.

71

12
4.

96127.30

12
5.

18

124.92
124.57

124.43
124.27

124.21

124.00

123.91 123.85

123.63

123.54

123.42

123.18

124.90

122.85
122.57

122.22
121.89

122.08

12
1.

79121.66

121.31 121.42 121.95
122.71

124.80

126.59

127.74
128.20

128.90
129.39

129.92
130.18

130.55

130.95

130.96

131.04
130.89

130.81 130.81

130.84

130.80

130.91

131.13

130.87

130.85

130.91

130.40

129.78

129.41

128.72

128.40

126.40
124.01

125.06

123.67

121.59

130.92

130.93

131.04

131.21

131.37

131.59

131.74

131.92

132.10

132.23

132.31

131.99

131.49

131.51

131.95

131.80

131.70

131.86

131.95

131.71

131.95

132.78

132.83

132.76

132.69

132.61

132.56

132.54

132.57

132.74

132.34

132.36

132.33

132.34

132.43

132.71

132.79

132.82

132.80

132.02

131.47

131.74

131.84

131.77

132.40

132.30

132.05

131.85

131.69

131.44

131.29

131.12

130.94

130.93
130.89

131.12

131.26

131.43

131.63

131.82

131.95

132.18

132.09

131.61

131.40

131.18

131.55

131.80

132.59

132.78

132.49

131.99

131.71

131.77

131.95

132.05

131.69

131.39

131.34

131.69

132.18

131.83

131.36

131.30

131.48

131.05

131.01

131.61

132.02

131.87

131.73

131.52

131.38

131.23

131.06

130.86

130.81

129.99

130.31

130.74

130.92

131.07

131.26

131.49

131.62

131.49

130.81

131.01

130.99

131.01

130.85

130.57

130.77

130.66

130.60

128.76

129.29

129.20

129.30

129.32

129.54

129.70

129.97

130.26

130.46

130.51

130.43

130.02

129.56

129.37

129.10

128.84

128.89

126.83

126.49

126.54

126.54

126.92

127.49

128.25

128.12

127.79

127.44

127.31

127.33

127.39

127.48

126.92

126.25

125.99

125.87

125.93

126.06

126.25

126.30

126.30

125.97

125.25

124.85

124.64

124.60

124.71

122.29

122.59

122.86

123.20

123.83

124.18

124.38

124.49

124.49

124.53

124.86

125.19

130.82 130.83 130.80
130.77

130.71

130.71
130.71 130.77130.78

126.04

126.13

126.21

126.41

126.47

126.09

125.77

125.74

126.05

126.36

126.68

126.82

126.96

127.01

127.01

127.02

126.51

126.33

126.33

126.20

126.00

125.81

125.39

125.07

125.05

125.00

125.17

125.37

125.35

124.18

124.03

123.83

124.14

124.32

124.47

124.81

125.05

125.34

125.57

125.75

126.03

125.87

125.48

125.19

124.86

124.43

123.96

123.74

123.59

123.31

123.05

122.89

122.79

125.90

125.78

125.79

125.75

125.66

125.65

125.54

125.40

125.32

125.29

125.05

124.90

124.77

124.58

124.36

124.14

123.95

123.75

123.85

124.09

124.29

124.57

124.85

125.02

125.23

125.34

125.46

125.56

125.69

125.78

125.86

125.93

125.91

126.17

126.31

126.04

126.03

125.96

125.83

125.73

125.68

125.52

125.41

125.27

125.10

124.85

124.54

124.41

124.22

124.07

123.79

123.80

123.93

124.05

124.34

124.56

124.88

125.01

125.19

125.39

125.64

125.74

125.86

125.99

125.98

126.13

126.44

126.44

126.30

126.18

125.99

125.73

125.61

125.31

125.03

124.51

124.03

123.68

123.43

123.04

122.87

122.74

122.67

122.50

122.41

122.71

123.00

123.24

123.56

124.09

124.51

124.80

125.12

126.10

126.16

126.34

12
9.

34

13
1.7

8

13
1.5

6

13
1.4

4

13
1.3

1

13
1.2

1

13
1.0

6

13
0.9

5

13
0.8

6

13
1.6

8

12
8.8

3

12
8.2

0

12
7.

50

12
7.

46

12
7.

46

127.01

13
0.

02

130.70

128.40

126.87

126.86

126.59

cl 126.48

126.77

126.62

127.04

126.87

126.72

126.70

126.73

126.75

in 124.81

12
2.

92

122.96

123.21

123.44

123.74

123.45

123.21

122.90

122.61

122.69

123.05

123.29

122.99

122.67

12
3.

44

12
5.

83

12
6.

20
12

6.
36

12
6.

29
12

6.
29

12
8.

25
12

8.
00

12
7.

79
12

7.
53

12
7.

29
12

7.
11

12
6.

89
12

6.
64

12
6.

43
12

6.
17

12
5.

87 125.97

126.23

126.46

126.66

126.91

127.10

127.26

127.47

127.73

127.89

128.09

127.89

127.71

127.50

127.27

127.01

126.78

126.48

126.21

125.89

126.09

126.39

126.67

126.87

127.05

127.36

127.42

127.31

127.02

126.73

126.56

126.41

126.27

126.04

13
2.2

3

13
2.3

4

13
2.4

6

13
2.5

8

13
2.6

8

13
2.7

9

13
2.8

6

13
2.8

8

13
3.0

2

13
3.0

5

133.38

13
3.2

8

13
3.2

4

13
3.2

2

133.35

133.11

133.05

13
3.0

8

132.99

133.18

132.86

13
2.7

5

13
2.6

9

132.74

13
2.5

7

13
2.6

6

132.58132.60

131.47

132.93

13
2.0

4

13
2.1

2

13
2.2

4

13
2.3

2

13
2.4

2

13
2.5

0

132.59

13
2.7

3

132.79 13
2.8

3

13
2.8

8

133.28

13
3.1

4

13
3.1

7

133.19

13
3.2

6

13
3.4

0

13
3.3

7

13
3.3

4

13
3.3

2

133.38

133.26

133.23

13
3.1

2

13
3.0

9

133.03

13
2.9

9

13
2.9

4

132.90

132.85

13
2.6

5

132.59

132.39

13
3.3

3

13
3.4

0

13
3.4

5

133.68

133.27

13
2.9

1

13
2.9

9

13
3.0

2

13
3.0

7

13
3.1

1

13
3.1

7

13
3.2

2

13
3.3

0

13
3.3

1

130.45

127.99

124.74

132.5

13
2.

5

13
2.

5

13
2.

5

13
2.

5

13
2.

5
13

2.
5

13
2.

5

132.5

132.5

132.5

132.5

132.5

132.5

132.5

132.5

132.5

132.5

132.5

132.5

132.5
132.5

132.0

132.0

13
2.

0

13
2.

0

13
2.

0

13
2.

0

13
2.

0

13
2.

0

132.0

132.0
132.0

132.0

13
2.0

13
2.0

132.0

13
2.

0

132.0

132.0

132.0

132.0

132.0

132.0

132.0

13
2.

0

132.0

132.0

132.0

132.0

132.0

132.0

13
1.

5

131.5

131.5131.5

13
1.

5

13
1.

5

13
1.

5

13
1.

5
13

1.
5

13
1.

5

13
1.

5

13
1.5

131.5

131.5

13
1.

5

13
1.

5

131.5

13
1.5

131.5

13
1.

5

131.5

131.5

131.5

131.5

131.5

131.5

131.5

131.5

131.5

131.5

131.5
131.5

131.5

131.5

131.0

131.0
131.0

13
1.

0

131.0

131.0

131.0

13
1.

0

13
1.

0

13
1.

0

131.0

131.0

131.0

131.0
13

1.
0

13
1.

0

13
1.

0

131.0

13
1.

0

131.0

13
1.

0

131.0

131.0

13
1.

0

13
1.0

13
1.

0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

131.0

130.5

130.5
130.5

13
0.

5

13
0.

5

130.5

130.5

130.5

130.5

13
0.

5

13
0.5

130.5

13
0.

5

13
0.

5

130.5

13
0.

5

13
0.

5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.5

130.0

130.0

130.0

13
0.

0

13
0.

0

13
0.

0

13
0.

0

13
0.

0

13
0.

0

13
0.

0

13
0.

0

130.0

13
0.

0

130.0

130.0

130.0

130.0

130.0

130.0

130.0

130.0

130.0
130.0

13
0.0

13
0.0

130.0

130.0

130.0

130.0

130.0
130.0

130.0

130.0
130.0

130.0

129.5

129.5

12
9.

5

12
9.5

12
9.

5

12
9.

5

12
9.

5

12
9.

5

12
9.

5

129.5

129.5

12
9.

5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5

129.5
129.5

129.5

129.0

129.0

129.0

129.0

12
9.0

12
9.

0

12
9.

0

12
9.

0

129.0

12
9.

0

12
9.

0

12
9.

0

12
9.

0

129.0

129.0

129.0

129.0

129.0129.0

129.0

129.0

12
9.

0

129.0

129.0

129.0

129.0

129.0

129.0

129.0
129.0

129.0

129.0

12
8.

5

128.5

128.5

12
8.

5
12

8.
5

12
8.

5

128.5

128.5

12
8.5

12
8.

5

12
8.

5

128.5

128.5

128.5

128.5

128.5

128.5

128.5

128.5

128.5
128.5

128.5

126.5

12
6.

5

12
6.

5

126.5

12
6.5

12
6.

5

12
6.5

12
6.

5

126.5

126.5

126.5

126.5

126.5

126.5

126.5

126.5

126.5

126.5
126.5

126.5

12
7.

0

12
7.

0

127.0

127.0

12
7.

0

12
7.

0
12

7.
0

127.0

127.0

127.0

127.0

127.0

127.0

127.0

127.0

127.0

127.0

127.0
127.0

127.0

127.0

12
7.

5

127.5

127.5

127.5

12
7.

5

12
7.

5

12
7.

5

12
7.

5

127.5

127.5

12
7.

5

127.5

12
7.5

127.5

127.5

12
7.5

127.5

127.5

127.5

127.5

127.5

127.5
127.5

127.5

127.5

127.5

12
8.

0

12
8.0

128.0

128.0

128.0

12
8.0

12
8.

0

12
8.0

12
8.0

128.0

128.0

128.0

128.0

128.0

128.0

128.0

128.0

128.0

128.0

128.0

128.5

12
6.0

12
6.

0

126.0

126.0

126.0

126.0

12
6.0

12
6.

0

126.0

126.0

12
6.

0

12
6.

0

12
6.

0

12
6.

0

126.0

126.0

126.0

126.0

126.0

126.0

126.0

126.0

126.0
126.0

126.0

125.5

125.5

125.5

125.5

125.5

125.5

125.5

12
5.

5

12
5.

5

125.5

12
5.

5
12

5.
5

12
5.

5

12
5.

5

125.5

125.5

125.5

125.5

125.5
125.5

125.5

125.0

125.0

125.0

125.0

125.0

125.0

125.0

12
5.

0

125.0

12
5.

0

12
5.

0

12
5.

0

125.0

125.0

125.0

125.0

125.0

125.0

124.5
124.5

124.5

124.5

124.5

124.5

124.5

12
4.5

12
4.

5

12
4.

5

12
4.

5

122.5

122.5

122.5

124.0

124.0

124.0

124.0

124.0

124.0

124.0

124.0

124.0

124.0

12
4.

0

12
4.0

12
4.

0

123.5

123.5

123.5

123.5

123.5

123.5

123.5

12
3.

5

12
3.

5

123.0

123.0

123.0

123.0

123.0

123.0

12
3.

0

124.5

124.5

124.5

124.5

124.5

133.0

133.0

133.0

12
9.5

127.5

124.0

124.0

124.0

124.0

123.5

123.5

123.5

123.0

123.0

122.5

122.5

122.0

13
3.

0

13
3.

0
13

3.
0

131.0

131.0

131.0

131.0

131.0

131.0

130.5

130.5

131.5

12
8.0

12
8.

0
12

8.0

13
0.

5

130.5

130.5

130.5

130.5

130.5

130.5

129.0

13
0.

5

129.0

126.0

STORAGE

AREA 1a

DETENTION

BASIN

1

CUT Depth Bands

Band  1  -0.00 -   -0.20

Band  2  -0.20 -   -0.40

Band  3  -0.40 -   -0.60

Band  4  -0.60 -   -0.80

Band  5  -0.80 -   -1.00

Band  6  -1.00 -   -1.20

Band  7  -1.20 -   -1.40
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FILL Depth Bands
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Band 10   1.80 -

Whitby Mudstone Marlstone Rock

Formation

Dryham Formation

DUAL CYCLE PLATE LOAD TEST: CONFIRMATION OF MODULUS OF SUBGRADE REACTION K762 AND EQUIVALENT CBR

This test should be undertaken with a minimum 0.60m diameter plate and whilst plates of smaller diameter may be used this should not be less that 0.30m. The method of analysis should
follow DMRB IAN 73/06 Rev1 for an equivalent CBR.The modulus of subgrade reaction is an elastic modulus, and can only be proven if the test is done cyclically to ensure repeatable results.
Therefore, the testing protocols to be followed are below:

1. The initial seating stress is to be based upon the stress required to induce at least 1.5mm.
2. The first load cycle is applied incrementally, to achieve cumulate settlement intervals of 0.25, 0.50, 0.75, 1.00, 1.25 and 1.50mm retrospectively. Each     incremental stress is maintained until
there is less than 0.05mm per minute before the next load is applied.
3. Upon achieving the 1.50mm settlement and less than 0.05mm per minute requirement, The plate should be unloaded back o zero and the non-recoverable settlement at a stress of 0kpa is
recorded.
4. The dial gauges are re-set to zero and the test is repeated to achieve the same number of increments with the corresponding same level of deformation (e.g. stress applied to achieve
0.25mm increments, up to the maximum nominal deformation of 1.50mm).

The results are assessed by:

1. Checking that the non-recoverable settlement after the first cycle is less than 50% of the total (e.g. if the total settlement was 1.50mm, then after unloading back to zero   the gauges should
return to less than 0.75mm.) If this is not achieved, additional stress cycles can be undertaken until repeatable values are recorded as this is indicative of poor compaction and required
re-engineering.
2. Comparison of stiffness (E, Eplt) of the final cycle divided by the stiffness of the preveous cycle. The target ratio for shall be less than 2.0, an never above 2.2. Where the ratio of greater than
2.2, this indicated the fill has not been fully compacted.
3. The modulus of subgrade reaction (ks K762) for the first cycle, shall be equal to or more than the design value for the subgrade and checked against the foundation design requirements.
This can be converted to an equivalent CBR if required by the design, using the equation in DMEB IAN 73/06 Rev1.

Marlstone Rock Formation

The Marlstone Rock Formation generally comprises of ferruginous limestone, interbedded ferruginous sandstone and subordinate ferruginous
mudstone. Elevated concentrations of some metals and metalloids (including arsenic) are known to be present within the marlstone Rock
Formation at concentrations which are considered unacceptable in a residential. setting Further details of the required remedial strategy are
provided with the Hydrock Report WPF-HYD-XX-XX-RP-GE-1002.

Increased cut and/or fill in proposed garden areas where the Marlstone Rock Formation is present maybe required in order to archive the
necessary 600mm clean cover below the proposed finished garden levels.

The reuse and placement of the Marlstone Rock Formation should only be placed in within the LEAP on the west of the site. Should this
material be stockpiles prior to placement, within one of the housing parcels, the material should be underlain by a seperator layer to avoid
cross contamination in areas where gardens may be present at a later date.

Reuse of site won Material

The Whitby Mudstone comprises of a slightly sandy gravelly residual clay with occasional limestone bands. The natural moisture content ranges
between 26-46% with an average of 29%. The optimum moisture content ranges between 25-30% to ensure the best compaction and achieve
the highest density. A total of four grading tests have been undertaken and indicate that the material is a Class 2. In areas of limestone the
material the material contains higher gravel content and may be classified as a Class 2C.

The Marlstone Roack Formation is encountered as strong yellow to brown distinctly weathered limesatone. This classification of this material is
veriable depending on how weathered the material is bit is generally classed as a Class 2C or Class 1 material.

Dryham Formation is a slightly sandy slightly gravelly residual clays and silt with rare pockts of clayey sand. The natural moisture content of this
material ranges between 13-40% but on average is 33%. The optimum moisture content is 42%. It is noted that this material may be dry of
optimum in some areas of the site but is generally considered to be within the 95%  range of the maximum dry density (MDD). This material is
classed as Class 2.

The above assessment of site won material is based on the testing undertaken during the ground investigation on April 2017 (Hydrock Report:
WPF-HYD-XX-XX-RP-G-1001-P1-P2) and subject to change as a result of weather conditions. Therefore, the above classification are indicative
and are subject to confirmatory testing as part of the testing specified within this earthwork specification.
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Earthwork Specification
1. All dimensions are to be checked on site before the commencement of works. Any discrepancies are to be
reported to the Architect & Engineer for verification. Figured dimensions only are to be taken from this
drawing.

2. As defined in Appendix 1/24, the Contractor is responsible for providing a weekly summary providing an up
to date review of the works completed (it is recognized by Hydrock that tests may have been carried out in
the preceding week for which no results have been provided. However the report reference and type should
be included in the summary) in terms of compliance testing. Weekly reporting shall include the following
records, to be provided by midday of the first working day per week:
· sequential test number,
· date of test;
· coordinated position to include easting & northing, correct to National Grid Reference;
· reduced level, to metres above Ordnance Datum;
· site reference;
· test grid reference;
· layer number (during placement of fill);
· test type;
· whether results are Draft (before the issue of certificate) or Final (certificate issued and received by
Contractor); and
· the results of the testing, compliance with the Specification and any comments relating to the test .

3. As defined in Appendix 1/24, at the completion of the Earthworks, the Contractor is responsible for
providing a factual Validation Report, covering all activities which have been completed. The Validation
Report shall include the following information:
· daily record sheets to include a summary of the day’s activities;
· progress photographs;
· general description of the works completed, including any earthworks, excavations (including excavations of
hard obstructions or foundations), placement and compaction methodology and plant used;
· detailed weather conditions;
· formation and foundation treatment, including drainage and treatment of soft areas;
· plant, personnel and visitors present;
· aspects relating to Health and Safety, Environmental control;
· waste transfer notes;
· application of acceptability criteria and summary of control test results for each specific earthworks material
placed during the earthworks operations;
· chemical and geotechnical test certificates and monitoring data including location and level with associated
drawings;
· as built surveys, including base of excavations to include drawings;
· coordinates, levels, invert levels and diameters of services remaining on site;
· drawings showing the location and level of each specific earthworks material placed during the earthworks
operations, any feature or operation relevant to the earthworks including any instrumentation and the
location of trial areas and control tests; and
· all correspondence with Statutory Authorities

4. All earthworks are to be undertaken in accordance with BS 6031:2009 (Code of practice for earthworks)
and BS EN 13242 (Hydraulically bound and unbound materials for use in Civil Engineering, using the
Specification for Highway Works as the model specification. Additional reference shall be made to the
recommendations and model specification for earthworks defined in BRE FB 57 Building on fill, geotechnical
aspects version 3: 2015. Site specific testing requirements for fill materials are as detailed on this drawing and
should be read in conjunction with the above publications.

5. Where there is a perceived conflict in requirements between the various documents detailed above and
the content of this drawing, the Contractor shall assume the most onerous requirement and immediately
inform Hydrock as to the exact requirements to be met.

6. The Contractor shall be responsible for ensuring all testing is undertaken, and is permitted to self-certify
the works, in accordance with the requirements of the Specification. The right of self-certification is not to be
delegated or extended to any of the following parties:
· Subcontractors, employed by the Contractor,
· Service owners contractors undertaking backfilling of diverted service trenches,
· Other third party contractors undertaking works on the site.

7. Should any material be placed which has not been given prior written approval from the Engineer, the
Contractor will have done this at their own risk and they will be responsible for any and all remedial works
required to rectify the situation. All costs associated with this remedial work are to be borne by the
Contractor.

8. All works and associated costs relating the control and management of water on site, from existing,
proposed or redundant watercourses or from any other source including groundwater, rainfall and surface
water is the responsibility of the Contractor. All costs for the control and management of water are to be
borne by the Contractor and the Contractor is deemed to have read, understood and fully accounted for
these costs within their Tender submission. Any uncertainty over the issues associated with water or
groundwater control should be submitted to the Engineer for clarification, as soon as any such issue is noted
or identified by any party.

9. Following the topsoil strip the formation is required to be inspected and tested by the Geotechnical
Engineer to advise where over-excavation (if necessary) is required.

10. Where in situ testing is required 'per layer' this refers to material placed in one layer in one working day.
Therefore, within the context of verification, earthworks layers cannot span multiple days.

11. The Contractor is to leave the site slightly low of the final finished level, to allow for capping by others as
specified by the Client.

12. (U) indicates that a UKAS or MCERTS test report or certificate is required

13. Unless otherwise shown in the tables forming this specification, tests and test certificates for works,
goods or materials as scheduled under any one clause are required for all such work, goods or materials in
the works.

14. Frequency of testing applies to each separate earthworks material within each of the earthworks material
class.

15. Unless specifically stated to the contrary, all samples used in the testing shall be taken from materials
after delivery to the site for incorporation into the works.

16. The Contractor's attention is drawn to the requirements of the HA Series 600 Specification Appendices for
the form of all deliverables, storage of test records and storage of records of materials imported to and
exported from site.

17. Where source approval is specified, source testing shall be carried out at each quarry or stockpile used for
supply to site and at each location of borrow/site winnings used for on-site material.

18. All permanent slopes should be cut to a maximum 1:3 slope angle with the exception of the acoustic bund
which is designed by others.

19. All proposed structures are to be founded within the natural ground.

20.The cut and fill volumes are balanced. Total cut and fill volume 66,018m3. The Marlstone rock comprises
7,995m3 of Marlstone Rock Material. For volumes of cut and fill please refer to Hydrock drawing
WPF-HYD-XX-XX-DR-C-2400.

Over Court Barns
Over Lane
Almondsbury, Bristol BS32 4DF
TEL: 01454 619 533
FAX: 01454 614 125
E-Mail: bristol@hydrock.com
or visit www.hydrock.com
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SPORTS PITCH A
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CUT Depth Bands

Band  1  -0.00 -   -0.25

Band  2  -0.25 -   -0.50
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FILL MATERIAL

(Min 600mm cover over marlstone rock volumes)

TOPSOIL PLACEMENT

(200mm thickness where reused)
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Total fill required = 2936m³
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