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 963 

Fig. 1. Surface geology of the Yarra Delta (modified from Cupper et al. 2003) with embankment 964 

ground improvement zones and approximate extent of RRLCMR alignment shown. 965 
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 966 

Fig. 2. (a) Embankment long section. Corrected cone tip resistance profiles and soil behaviour type 967 

(b) CPT29, (c) CPT30, (d) CPT11 and (e) Undrained shear strength su profile – various CPTs, vane 968 

shear data adjacent to CPT11 from King et al. (2016) 969 
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Fig. 3. North Dynon embankment – plan view 
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Fig. 4. Embankment cross section - Area #2 
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 974 

Fig. 5. Plan view of Instrumentation Area #2 975 

Page 41 of 60

https://mc06.manuscriptcentral.com/cgj-pubs

Canadian Geotechnical Journal



D
raft

 

 

 976 

Fig. 6. Embankment construction timeline - Area #2 977 
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 978 

Fig. 7. EPC data for Area # 2  979 

Page 43 of 60

https://mc06.manuscriptcentral.com/cgj-pubs

Canadian Geotechnical Journal



D
raft

 

 

 980 

Fig. 8. EPC data for Stage 3b works in Area #2 981 
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 982 

Fig. 9. Strain gauge data - Area #2: (a) transverse and (b) longitudinal 983 
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 984 

Fig. 10. Stress reduction ratio for Area #2 985 
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Fig. 11. Characteristic Ground Reaction Curve (GRC) (modified from Iglesia et al. 2011) 
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Fig. 12. Equivalent unit cell – Area #2 
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 991 

Fig. 13. Predicted GRC – Area #2 992 
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 993 

Fig. 14. Area #2 – stress reduction ratio based on EPC2 with GRC features 994 
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 995 

Fig. 15. Maximum deflection of geogrid and sub-soil settlement 996 
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 997 

Fig. 16. Calculated geogrid equilibrium at loss of sub-soil support (a) required settlement (b) required 998 

stiffness 999 
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Fig. 17. Four phases of arching development based on application of GRC method to Area #2 – (a) 

Initial arching (b) Maximum arching (c) Load recovery (d) Creep strain  
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 1003 

Fig. 18. Comparison of arching stresses – various methods 1004 
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 1005 

Fig. 19. (a) EPC data for TH 241 embankment and (b) instrumentation layout plan (modified from 1006 

Wachman and Labuz 2008)  1007 
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 1008 

Fig. 20. Kyoto road data (a) Sub-soil stress (modified from van Eekelen et al 2010) and (b) EPC and 1009 

column layout  1010 
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	������
��	�����	

Typical 

thickness 

(m) 

Geological 

name 
Soil description 

LL (%) 

Range 

(Ave.) 

PI (%) 

Range 

(Ave.) 

w (%) 

Range 

(Ave.) 

γbulk  

(γdry)  

(kN/m
3
) 

2 Fill 
Gravelly CLAY with some cobbles 

Stiff – Very stiff 
- - - - 

7 to 14 
Coode Island 

Silt 

Silty CLAY, dark grey with marine 

shells 

Soft to Firm 

34-88 

(66) 

11-56 

(41) 

31 – 75 

(58) 

15.6   

(9.9) 

3 to 6 
Fishermens 

Bend Silt 

Silty CLAY, yellow-grey, in parts 

sandy clay and sand 

Stiff to Very stiff 

37 22 19 
21.0   

(17.0) 
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�����	���������	��������	��	1�	!"#�	��	�����	�	�����	����	�������	��������	��	'�	&4		
†	������������	��������	��	���	���������	(*	&	 �	������	��5������$	���
������	�����4	
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Table 3. 6�������	�
	����!����	������������	

Date	 Days 

Elapsed	

Activity	

'7	-	'8	9�4	��'1	 	 :������	����	��5���������	�	��6�;	��	��61'	��	<=7'	

����	-	�����	 	 /���	'	������	�����5�����	,��!�	 ��,��	>6�$	

�;	�����	-		8	��	 	 ���	?�	�	����������	�
	��������������	

1	��	;@���	 �	 +����	����	��������������	������	

�)	-	�(	9���	 *7	-	*8	 /���	�	������	�����5�����	,��!�	 ��,��	>6�$	

*	-	'1	9���	 )1	-	8'	 /���	1	������	�����5�����	,��!�	 �����	>6�$	

(	-	')	9���	 )8	-	87	 ���	?'	�	����������	�
	��������������	

8	���4	 ()	 ��������	��	������	��������	

''	-	'8	/���4	 '1'	-	'18	 /���	1�	������	�����5�����	,��!�	 �����	>6�$	

'	0��4	-	�7	0��4	 '*'	-	'87	 ����!����	��
��	1	��	8 

�74	0��4	 '87	 ����!����	������������	��������	
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Table 4. �����	.����	/���	������������	��������	������	
��	����������	������ 

Thickness of Coode 

Island Silt (m) 

σ'p (kPa)*  e0 Cc max Cr Cα cv 

(m
2
/year) 

H 

(m) 

'48	 �����$	 )7	!�	 A4>4	�	�$	B		

��	!�#�	�����	

'4�	 �47	 �4�1	 �4���	

�4�
†
	 �41

‡
	841	 ���$	 '4*	 '4*	 �4''	 �4��)	

�4)	 ��,��$	 '4�	 �47	 �4�1	 �4���	

%	���������	
���	��61�	C�	�����	����������	��	>�����������	 '((8$	��	!	D	�41	

†	<���	��	��������	�������	�
	�����	.����	/���	������	 E����������	��')$	

‡	=	5���	������	����
���	6���	-	F &$	�����������	��������	��	/�����	 ��'�$		
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