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1 INTRODUCTION 

Amec �o�ter � �ee�er �n��ronment � �nfr��tructure� � d�����on of Amec �o�ter � �ee�er Amer�c�� 
��m�ted �Amec �o�ter � �ee�er�� ��� been ret��ned b� Pub��c � or�� �nd �o�ernment �er��ce� 
��n�d� �P� ����� �n �ccord�nce w�t� t�e R�P� d�ted �une 1�� �017� to c�rr� out � �eotec�n�c�� 
�n�e�t���t�on �t t�e ��te of t�e e���t�n� ��m�ton w��rf� T�e ��te �� �oc�ted �n ��m�ton� No�� �cot���  

T�e �ur�o�e of t�e �n�e�t���t�on w�� to determ�ne t�e �ub�urf�ce cond�t�on� �t t�e ��te� �nd b��ed 
on t�e�e cond�t�on�� to �ro��de �eotec�n�c�� de���n recommend�t�on� for t�e �ro�o�ed re���r of t�e 
e���t�n� w��rf�   

T��� re�ort� �re��red ��ec�f�c���� �nd �o�e�� for t�e �ro�o�ed �ro�ect de�cr�bed �ere�n� cont��n� ��� of 
our f�nd�n�� �nd �nc�ude� �eotec�n�c�� de���n recommend�t�on��   

T�ere ��ou�d ���o be �n on�o�n� �����on w�t� Amec �o�ter � �ee�er dur�n� bot� t�e det���ed de���n 
�nd con�truct�on ����e� of t�e �ro�ect to en�ure t��t t�e recommend�t�on� �n t��� re�ort ���e been 
�nter�reted �nd �m��emented correct��� A��o� �f �n� furt�er c��r�f�c�t�on �nd�or e��bor�t�on �re needed 
concern�n� t�e �eotec�n�c�� ���ect� of t��� �ro�ect� Amec �o�ter � �ee�er ��ou�d be cont�cted 
�mmed��te��� 

2 PROJECT AND SITE DESCRIPTION  

T�e e���t�n� w��rf ���ro�c� con���t� of � c�o�ed f�ce t�mber ���e �nd t�e b�c� ���tem ret��n�n� w���� 
�t �� under�tood t��t t�e ret��n�n� w��� re�u�r�n� re���r� ��� �n ���ro��m�te �en�t� of �� m �nd 
���n� from t�e br�d�e �butment to � more recent�� con�tructed ret��n�n� w���� Accord�n� to ���tor�c�� 
record�� t�e t�mber ���e ret��n�n� w��� w�� con�tructed �n 1�7�� T�e t�mber ���e� ���e been 
d�����ced �nd t��ted outw�rd� T�e t�eb�c� ���tem �t�e rod� connect�n� w���e on t�e ���e� to � 
concrete �nc�or w���� �� f����n�� T�e e���t�n� b�c�f��� m�ter��� con���t� of �r�nu��r f���� 

T�e wharf’s ��te �� �oc�ted �n ��m�ton� No�� �cot��� T�e ��te �oc�t�on �nd �ro�ect ���out �re ��own 
on ���ure 1�  

3 INVESTIGATION PROCEDURE 

T�e f�e�d wor� for t�e �n�e�t���t�on w�� c�rr�ed out under t�e �u�er����on of Amec �o�ter � �ee�er 
�er�onne� on Au�u�t 10 �nd �e�tember 1�� �017� A tot�� of t�ree bore�o�e� ���1 to ���� were 
dr���ed �t t�e ��te to de�t�� r�n��n� from ��7 to ��� m� T�e t�ree bore�o�e� were dr���ed �u�t �n front of 
t�e e���t�n� t�mber ���e ret��n�n� w��� �t � d��t�nce of �� 1� �nd �7 m from t�e �nter�ect�on of t�e w��� 
w�t� t�e br�d�e� T�e bore�o�e �oc�t�on� �re ��own on t�e �tt�c�ed ���n �n ���ure �� 

T�e bore�o�e� were �d��nced u��n� � tr�c� mounted dr��� r�� �ro��ded b� No�� Dr����n� �nc� T�e �o��� 
encountered were ��m��ed �t cont�nuou� �nter���� u��n� � �0mm ��D� ����t ��oon ��m��er� �n order 
to ���e�� t�e re��t��e den��t� �nd�or con���tenc� of t�e �ub�o���� � �t�nd�rd Penetr�t�on Te�t ��PT� 
w�� c�rr�ed out for e�c� ��m��e �ttem�t�  
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Figure 1: Site Location and Project Layout 

Dur�n� dr����n� of t�e bore�o�e�� t�e �o��� encountered were ���u���� c�����f�ed� Re�re�ent�t��e 
��m��e� were ���ced �n mo��ture-t���t cont��ner� �nd t��en to our ��bor�tor� for c�����f�c�t�on �nd 
te�t�n��  

T�e bore�o�e �oc�t�on� were e�t�b����ed �n t�e f�e�d b� our �er�onne��    

4 SUBSURFACE CONDITIONS 

Det���� of t�e �o��� cond�t�on� encountered �t t�e bore�o�e �oc�t�on� �re �ro��ded on t�e bore�o�e 
�o�� �n A��end�� A�  T�e fo��ow�n� �ect�on� �umm�r��e t�e �o��� cond�t�on� �nd de�cr�be t�em �n 
�ccord�nce w�t� t�e �n�f�ed �o�� ������f�c�t�on ���tem ������� 

�t ��ou�d be noted t��t �tr�t��r����c bound�r�e� �nd�c�ted on t�e bore�o�e �o�� t���c���� re�re�ent � 
tr�n��t�on from one �o�� t��e to �not�er �nd do not nece���r��� �nd�c�te �n e��ct ���ne of �eo�o��c 
c��n�e� �ub�urf�ce cond�t�on� m�� ��r� between �nd be�ond t�e bore�o�e �oc�t�on��  

4.1 Silty Sand with Cobbles 

A ���er of red brown� ���t� ��nd w�t� cobb�e� �nd �m��� bou�der� w�� encountered from �round 
�urf�ce �t ��� t�e bore�o�e�� T�e t��c�ne�� of t��� ���er r�n�ed from 0�� m to 0�� m� 
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Figure 2: Borehole Location Plan 

Measured ‘N’ values in this layer ranged from � to ��� �nd�c�t�n� � �er� �oo�e to com��ct 
com��ctne�� cond�t�on� T�e ���� N ���ue �� �ttr�buted to t�e �re�ence of cobb�e��   

4.2 Sandy Silty Clay 

A ���er of red brown� ��nd� ���t� c��� ���-M�� w�� encountered be�ow t�e ���t� ��nd w�t� cobb�e� �t 
��� t�e bore�o�e�� T��� ���er e�tended to t�e bottom of ���� T�e t��c�ne�� of t��� ���er r�n�ed from 
��7 m to o�er ��1�  

�r��n ���e �n����e� �cur�e� ���ended �n A��end�� �� �erformed on two ��m��e� of t��� ���er 
�nd�c�ted t�e m�ter��� to cont��n ��  to �� �r��e�� ���  to ���  ��nd �nd ���  to ���  ���t �nd c��� 
���e�� 

An Atterber� ��m�t te�t �erformed on one ��m��e of t��� ���er �nd�c�ted t�e m�ter��� to be of �ow 
����t�c�t�� w�t� � ���u�d ��m�t of �0 �nd � ����t�c�t� �nde� of 7� T�e te�t re�u�t� �re �re�ented on t�e �o� 
�n A��end�� A �nd on t�e ��e�e ��eet �n A��end�� �� 

T�e �n-��tu w�ter content from two ��m��e� of t��� ���er r�n�ed between 1��1 �nd �0�0 �ercent�  

Measured ‘N’ values in this layer ranged from � to o�er 17� �nd�c�t�n� � f�rm to �er� �t�ff con���tenc��  

4.3 Sandy Clay 

A ���er of red brown� ��nd� c��� w�� encountered be�ow t�e ��nd� ���t� c��� �n ���� T��� ���er 
e�tended to t�e bottom of ���� T�e t��c�ne�� of t��� ���er w�� ��1 m�  
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4.4 Inferred Bedrock 

�edroc� w�� �nferred be�ow t�e ��nd� ���t� c��� �n ��1 �t ��� m de�t� be�ow �round �urf�ce�  

4.5 Groundwater Conditions 

�roundw�ter w�� not ob�er�ed dur�n� dr����n� of t�e bore�o�e�� �owe�er� t�e �re� �� �oc�ted �n t�e 
t�d�� �one�   

5 DESIGN RECOMMENDATIONS 

5.1 General 

�t ��ou�d be noted t��t t�e de���n recommend�t�on� for t��� �ro�ect �re �ro��ded for t�e �u�d�nce of 
t�e de���ner�� T�e contr�ctor� b�dd�n� on or undert���n� t�e wor� ��ou�d m��e t�e�r own 
���e��ment of t�e ��te �nd �nter�ret�t�on of t�e recommend�t�on� �ro��ded �� �t �ffect� t�e�r 
con�truct�on �rocedure� �nd �c�edu��n�� 

A� ment�oned �bo�e� t�e e���t�n� c�o�ed f�ce t�mber ���e� �ct �� � �� m �on� ret��n�n� w��� to 
�u��ort t�e w��rf� T�e m���mum ret��ned �e���t of t�e w��rf �� �bout � m� T�e to� of t�e ���e� �re 
t�ed b�c� w�t� t�e rod� to � concrete �nc�or w���� A� ment�oned �re��ou��� t�e e���t�n� t�mber ���e� 
���e been d�����ced �nd t��ted outw�rd �� � re�u�t of f����n� t�eb�c� ���tem� 

T�e fo��ow�n� �� under�tood: 

- T�e �ro�o�ed re���r of t�e w��rf w��� �nc�ude �n�t����t�on of � new ret��n�n� �tructure �n front 
of t�e e���t�n� �f����n�� w��� to �ro��de re�u�red ��ter�� �u��ort for t�e e���t�n� w��rf�  

- T�e new ret��n�n� �tructure w��� be con�tructed of �re��ure tre�ted t�mber ���e� t�ed b�c� to 
t�e e���t�n� concrete �nc�or w����  

- T�e new t�mber ���e� w��� ���e � 1�0 to �00 mm t�� d��meter �nd �00 mm butt d��meter� 

- T�e ��� between t�e e���t�n� w��� �nd t�e new ret��n�n� �tructure w��� be f���ed w�t� �r�nu��r 
m�ter���� �nd�  

- T�ere w��� be no �ert�c�� �o�d on t�e ���e� ot�er t��n t�e�r own we���t��   

5.2 Timber Piles 

5.2.1 Structural Design 

A� �er t�e �00� ��n�d��n �ound�t�on �n��neer�n� M�nu�� ����M�� t�e �tructur�� de���n of wood 
���e� mu�t conform w�t� t�e re�u�rement� of �ect�on � of t�e N�t�on�� �u��d�n� �ode of ��n�d� 
��00��� No ��ec��� con��der�t�on need� to be ���en to ��nd��n� �tre��e�� but ��ec��� �rec�ut�on� 
mu�t be t��en to �rotect t�e ���e toe �nd �e�d from d�m��e due to dr���n� �tre��e��  

5.2.2 Penetration Depth 

T�e ���M ��00�� �ro��de� �ener�� �u�de��ne� for determ�n�n� �enetr�t�on de�t� of f�e��b�e ��eet-
���e ret��n�n� w���� ��m���r to t�e �ro�o�ed ret��n�n� �tructure �t ��m�ton � ��rf� 

A� �er ���M ��00��� two d�fferent met�od� c�n be u�ed for de���n of ��n��e-�nc�or w��� ���tem�� 
n�me�� t�e "free-e�rt�" �nd "f��ed-e�rt�" met�od�� ���en t�e �oft �round cond�t�on �t t�e ��te�t�e 
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“free-earth” method c�n be con��dered more ���ro�r��te �nd �u�t�b�e for de���n of ��n��e �nc�or 
w��� ���tem �t ��m�ton � ��rf� T�e "free-e�rt�" met�od ���ume� t��t t�e w��� �ct� �� � be�m 
���nn�n� two �u��ort�� t�e�e be�n� t�e to� �nc�or��e �nd t�e ������e �re��ure of t�e e�rt� be�ow 
t�e ��rbour bottom ���e� t�e w��� �� free to rot�te or tr�n���te �or��ont���� �t �t� bottom end�� 

To determ�ne t�e re�u�red de�t� of ���e �enetr�t�on �D�� �ct��e� ������e� �urc��r�e �nd w�ter 
�re��ure� on t�e ret��n�n� w��� ��ou�d be e�t�m�ted f�r�t� ���en t�e c���e� n�ture of t�e ��rbour 
�ed�ment� ��ter�� �re��ure d��tr�but�on on t�e t�mber ���e w��� c�n be ��m���f�ed �� ��own be�ow �n 
���ure ��  

Granular 
Fill H

D
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Granular Fill  H Ka
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Clayey Harbour Sediment

 

Figure 3. Schematic lateral pressure distribution on anchored sheet pile wall in clay 

�f re�u��r tr�ff�c �� �re�ent on t�e w��rf� ��ter�� �m��ct of t��t tr�ff�c �on t�e ret��n�n� w���� ��ou�d be 
�dded to t�e �re��ure d��tr�but�on �re�ented �bo�e� 

A� ��own on ���ure �� �n �ct��e �re��ure coeff�c�ent ��� un�t we���t of �r�nu��r f���  �nd undr��ned 
��e�r �tren�t� �u of ��rbour �ed�ment �re re�u�red to e�t�m�te ��ter�� �re��ure� on t�e w���� �or t�e 
�ur�o�e of �re��m�n�r� w��� ����n�� t�e �� �nd un�t we���t of �r�nu��r f��� c�n be ���umed �� 0��� �nd 
�1�� �N�m�� re��ect��e���   T�e recommended �for �re��m�n�r� de���n� undr��ned ��e�r �tren�t� of 
t�e ��rbour �ed�ment �� ��own be�ow on ���ure �� 
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Figure 4. Proposed undrained shear strength of harbour sediment 

T���c����� t�e re�u�red de�t� of �enetr�t�on �� determ�ned from t�e moment e�u���br�um �bout t�e 
�u��ort �o�nt� ���M ��00�� recommend� �ncre���n� t��� e�t�m�ted de�t� b� �0 �  to �0 �  to 
�ro��de �n �de�u�te f�ctor of ��fet� of � or more� ���ed on our �re��m�n�r� e�t�m�te�� � �enetr�t�on 
de�t� of t�e new t�mber ���e� ��ou�d be �t �e��t ��� m�  

�t �� �o���b�e t��t t�e ��ter�� �re��ure �nduced b� t�e new f��� m�� not fu��� de�e�o� ��� ��own on 
���ure �� due to t�e n�rrow ���ce to be f���ed between t�e e���t�n� �f����n�� �nd t�e new t�mber ���e 
w����� �n t�e ot�er ��nd� �t �� unc�e�r �ow t�e e���t�n� �f����n�� t�mber w��� w��� �nter�ct w�t� t�e new 
f��� �nd t�e new t�mber ���e w���� �t �� �er� d�ff�cu�t to mode� t�e�e cond�t�on� �ccur�te�� �nd t��� 
mode���n� �� out of our current �co�e� T�erefore� for t�e �ur�o�e of �re��m�n�r� w��� ����n�� ������n� 
fu�� �ct��e �re��ure on t�e new w��� �t�e w�� �t �� ��own on ���ure �� �� �n �cce�t�b�e �nd ��m���f�ed 
��tern�t��e to more com��e� mode���n��   

5.2.3 Negative Friction (down drag) 

After t�e new ���e� �re �n�t���ed t�rou�� � �tr�tum of co�e���e ��rbour �ed�ment� t�e downw�rd 
mo�ement of t�e con�o��d�t�n� �ed�ment ��ee �ect�on ���� w��� c�u�e � dr�� on t�e ���e� T�e 
downw�rd dr�� m�� c�u�e �ett�ement �nd reduce ����� c���c�t� of t�e ���e� �owe�er� b��ed on our 
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under�t�nd�n�� t�ere w��� be no �ert�c�� �o�d on t�e new ���e� ot�er t��n t�e�r own we���t�� 
T�erefore� �otent��� �ett�ement �nd reduced ����� c���c�t� of t�e new t�mber ���e� due to down dr�� 
���e m�n�m�� to no �m��ct on t�e �tructur�� �nte�r�t� of t�e w��rf�  

5.2.4 Installation of Timber Piles 

A� �er ���M ��00��� w�en dr���n� wood ���e�� �ow-�e�oc�t� ��mmer b�ow� ��ou�d be u�ed� �or 
e��m��e� dro� ��mmer� �nd ��n��e �ct�n� �te�m���r ��mmer� ��ou�d ���e re��t��e�� �m��� �e���t� 
of f���� �nd �ncor�or�te � �oft cu���on �n t�e c�� b�oc�� T�e ���e of t�e ��mmer u�ed for t�e dr���n� 
de�end� on �oc�� e��er�ence �nd on � number of f�ctor�� �mon� t�em t�e we���t of t�e ���e� �t� ���e 
�d��meter of �e�d �nd toe�� �m�ed�nce �nd t�e �o�� �ro�ert�e�� T�e ��mmer-r�ted ener�� ��ou�d be 
�bout �� 000 �ou�e� �nd ��ou�d not e�ceed � ���ue e�u�� to 1�0 000 � �Newton metre� t�me� t�e 
���e �e�d d��meter �n metre��  

T�e ���e �e�d� ��ou�d be �ro��ded w�t� �rotect�on �n t�e form of � �tee� r�n� �nd t�e ���e toe ��ou�d 
be �rotected w�t� � ��ec��� �tee� dr���n� ��oe� T�mber ���e� c�nnot w�t��t�nd ��rd dr���n�� ��er-
dr���n� w��� �ener���� �e�d to t�e de�truct�on of t�e ���e� To ��o�d t���� dr���n� mu�t be �to��ed w�en 
���� re���t�nce to �enetr�t�on �� encountered� T�e �et cr�ter�� ��ou�d not e�ceed � b�ow���� mm�   

�ur under�t�nd�n� �� t��t t�e new ret��n�n� w��� w��� not be u�ed to t�e bo�t� �nd� t�erefore� no 
dred��n� �� re�u�red �t t�e b���n� �et� � trenc� ��ou�d be e�c���ted �n t�e ��rbour bottom to 
�ccommod�te �n�t����t�on of t�e new t�mber ���e�� �ur under�t�nd�n� �� t��t t�e �ro�o�ed trenc� w��� 
be off�et 1 to � m from t�e b��e of e���t�n� w��� �nd ���ro��m�te�� 0�� m dee�� T�e trenc� �� 
re�u�red to remo�e ��r�e cobb�e� �nd bou�der� �from t�e ��rbour bottom� t��t m�� ob�truct ���e 
dr���n� o�er�t�on�� T�e trenc� ��ou�d be b�c�f���ed w�t� �r�nu��r f��� fo��ow�n� t�e com��et�on of new 
���e �n�t����t�on�   

5.3 New Granular fill  

5.3.1 Fill Gradation 

T�e new �r�nu��r f��� to be ���ced between t�e new �nd t�e e���t�n� ���e� ��ou�d con���t of roc� f��� 
between �0 �nd ��0 mm �n ���e��    

5.3.2 Consolidation Settlement under the New Fill 

T�e new f��� ���ced between two w���� �e���t�n� �nd new� w��� �ntroduce �dd�t�on�� we���t on t�e ��oft� 
��rbour �ed�ment c�u��n� �t to �ett�e� T�e �ett�ement t���c���� com�r��e� of t�ree com�onent�� 
n�me�� �mmed��te �ett�ement� con�o��d�t�on �ett�ement �nd �econd�r� com�re���on �cree��� T�e 
m��n�tude of e�c� com�onent ��r�e� de�end�n� on t�e �o�� t��e �nd �ro�ert�e�� T���c����� 
con�o��d�t�on �ett�ement dom�n�te� �n ��tur�ted or ne�r�� ��tur�ted f�ne �r��n �o����   

To �ccur�te�� e�t�m�te t�e con�o��d�t�on �ett�ement under t�e new f���� �d��nced f�e�d ��m���n� 
�ro�r�m comb�ned w�t� �d��nced �o�� ��bor�tor� te�t�n� �� re�u�red� �owe�er� t��� �ro�r�m �nd 
te�t�n� �� out��de of t�e current �co�e�  

���ed on our �re��m�n�r� e�t�m�te�� t�e con�o��d�t�on �ett�ement under t�e new f��� �� not e��ected 
to e�ceed �0 cm w�t� �0� con�o��d�t�on to be com��eted w�t��n four �e�r� �or �e���� T�e�e 
e�t�m�te� were m�de b��ed on t�e fo��ow�n� ���um�t�on�:  

- T�e t��c�ne�� of t�e new f��� �� ��1 m�  

- �ff�et d��t�nce between t�e new �nd t�e e���t�n� t�mber ���e w���� �� � m or �e���   
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- T�e t��c�ne�� of t�e �oft ��rbour �ed�ment r�n�e� between ��� �nd 10 m �nd �t ���rbour 
�ed�ment� �� under���n b� �ow �erme�b���t� bedroc�� �nd� 

- T�e con�o��d�t�on c��r�cter��t�c� of t�e �oft ��rbour �ed�ment were ���ro��m�ted b��ed on 
�ub����ed em��r�c�� re��t�on������  

6 CLOSURE 

A �eotec�n�c�� �n�e�t���t�on �ro��de� on�� � ��m�ted ��m���n� of � ��te�  T�e recommend�t�on� 
cont��ned �n t��� re�ort �re b��ed �o�e�� on t�e cond�t�on� encountered �t t�e bore�o�e �oc�t�on��  
��ou�d �n� cond�t�on� be encountered w��c� d�ffer from t�o�e �t t�e bore�o�e �oc�t�on�� we re�ue�t 
t��t we be not�f�ed �mmed��te�� �n order to �erm�t re���e��ment of our recommend�t�on�� 

T��� wor� ��� been undert��en �n �ccord�nce w�t� norm���� �cce�ted �eotec�n�c�� en��neer�n� 
�r�ct�ce��  No ot�er w�rr�nt� �� e��re��ed or �m���ed�  T�e ��m�t�t�on� of t��� re�ort �re e��re��ed �n 
A��end�� �� An� u�e w��c� � t��rd ��rt� m��e� of t��� �nform�t�on� or �n� re���nce on or dec���on� 
m�de b��ed on �t� �re t�e re��on��b���t� of �uc� t��rd ��rt�e��  Amec �o�ter � �ee�er �cce�t� no 
re��on��b���t� for d�m��e�� �f �n�� �uffered b� �n� t��rd ��rt� �� � re�u�t of dec���on� m�de or 
�ct�on� b��ed on t��� re�ort� 
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APPENDIX A 

 

BOREHOLE LOGS 

 



     

 
     GENERAL REPORT NOTES 

 
STANDARD PENETRATION TEST—SPT 
The standard penetration values are recorded on the Borehole Records as N values. 
The N values are the number of blows required to advance a standard, 50 mm diameter, 
split spoon sampler a distance of 305 mm into the soil using a 63.5 kg hammer freely 
falling a distance of 760 mm. 
 
DYNAMIC CONE PENETRATION TEST----DCPT 
This is a similar procedure to that used in driving a standard 50 mm split spoon sampler 
except that a cone is driven rather than a soil sampler. A variety of cones can be used. 
Often the cones are 51 mm diameter with a 60 degree taper from the tip. 
 
SAMPLE TYPE ABBREVIATION USED ON BOREHOLE LOGS 
S.S.  Split spoon  S. H. Shelby tube W.S. Wash sample  
A.S. Auger sample   R. C. Rock Core P. Sample pushed 
 
SOIL DESCRIPTION 
The standard terminology to describe cohesionless soils includes the compactness 
condition as generally determined by the SPT. 
 
The standard terminology to describe cohesive soils includes the consistency, which is 
based on various methods of determining undrained shear strength, and by SPT  
 
Cohesionless Soils.    Cohesive Soils 
 
Compactness         Undrained  
Condition  N Values  Consistency N Values Shear Strength, kPa  
 
Very loose 0 – 4   Very soft 0 – 2  < 12.5 
Loose  4 – 10   Soft  2 – 4  12.5 - 25 
Compact 10 – 30  Firm  4 – 8  25 – 50 
Dense  30 – 50  Stiff  8 – 15  50 - 100 
Very Dense > 50   Very stiff 15 – 30 100 – 200 
     Hard  >30  >200 
 
NOTE 
The soil conditions, profiles, comments, conclusions and recommendations found in this  
report are based upon samples recovered during the field work. Soils are heterogeneous 
materials, and, consequently, variations may be encountered at site locations away from 
where the samples were obtained. During construction, competent, qualified personnel 
should verify that no significant variations exist from those described in the report. 
 
 
 
 
 
 









    

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

LAB TEST RESULTS 

 









    

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

REPORT LIMITATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

REPORT LIMITATIONS 
 
T�e conc�u��on� �nd recommend�t�on� ���en �n t��� re�ort �re b��ed on �nform�t�on 
determ�ned �t t�e te�t �o�e �oc�t�on��  T�e �nform�t�on cont��ned �ere�n �n no w�� 
ref�ect� on t�e en��ronment�� ���ect� of t�e �ro�ect� un�e�� ot�erw��e �t�ted�  
�ub�urf�ce �nd �roundw�ter cond�t�on� between �nd be�ond t�e te�t �o�e� m�� d�ffer 
from t�o�e encountered �t t�e te�t �o�e �oc�t�on�� �nd cond�t�on� m�� become ����rent 
dur�n� con�truct�on� w��c� cou�d not be detected or �nt�c���ted �t t�e t�me of t�e ��te 
�n�e�t���t�on�  �t �� recommended �r�ct�ce t��t t�e �eotec�n�c�� �n��neer be ret��ned 
dur�n� t�e con�truct�on to conf�rm t��t t�e �ub�urf�ce cond�t�on� �cro�� t�e ��te do not 
de���te m�ter����� from t�o�e encountered �n t�e te�t �o�e�� 
 
T�e de���n recommend�t�on� ���en �n t��� re�ort �re �����c�b�e on�� to t�e �ro�ect 
de�cr�bed �n t�e te�t� �nd t�en on�� �f con�tructed �ub�t�nt����� �n �ccord�nce w�t� t�e 
det���� �t�ted �n t��� re�ort�  ��nce ��� det���� of t�e de���n m�� not be �nown� we 
recommend t��t we be ret��ned dur�n� t�e f�n�� de���n �t��e to �er�f� t��t t�e de���n �� 
con���tent w�t� our recommend�t�on�� �nd t��t ���um�t�on� m�de �n our �n������ �re 
����d� 
 
T�e comment� m�de �n t��� re�ort re��t�n� to �otent��� con�truct�on �rob�em� �nd 
�o���b�e met�od� of con�truct�on �re �ntended on�� for t�e �u�d�nce of t�e de���ner�  
T�e number of te�t �o�e� m�� not be �uff�c�ent to determ�ne ��� t�e f�ctor� t��t m�� 
�ffect con�truct�on met�od� �nd co�t��  �or e��m��e� t�e t��c�ne�� of �urf�c��� to��o�� or 
f��� ���er� m�� ��r� m�r�ed�� �nd un�red�ct�b���  T�e contr�ctor� b�dd�n� on t��� �ro�ect 
or undert���n� t�e con�truct�on ��ou�d� t�erefore� m��e t�e�r own �nter�ret�t�on of t�e 
f�ctu�� �nform�t�on �re�ented �nd dr�w t�e�r own conc�u��on� �� to �ow t�e �ub�urf�ce 
cond�t�on� m�� �ffect t�e�r wor��  T��� wor� ��� been undert��en �n �ccord�nce w�t� 
norm���� �cce�ted �eotec�n�c�� en��neer�n� �r�ct�ce��  No ot�er w�rr�nt� �� e��re��ed 
or �m���ed� 
 
An� u�e w��c� � t��rd ��rt� m��e� of t��� re�ort� or �n� re���nce on or dec���on� to be 
m�de b��ed on �t� �re t�e re��on��b���t� of �uc� t��rd ��rt�e��  Amec �o�ter � �ee�er 
�n��ronment � �nfr��tructure �cce�t� no re��on��b���t� for d�m��e�� �f �n�� �uffered b� 
�n� t��rd ��rt� �� � re�u�t of dec���on� m�de or �ct�on� b��ed on t��� re�ort� 


