. Frenberq Wh{
159 corstrachon
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Auckland Barbow Bourd

’)
INSTRUCTIONS TO FOREMEN & INSPECTORS
ENGINEER'S OFFICE,
HE CONSTRUCTIO! GINEFR Date. 12th April 19 62

Subject

Chiel  Engineer to the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This werk was completed on at a cost of - —

Labour
Material

REMARKS:

Signature.

Date




Auckland Barbour Bourh
I pLsEiaste ¥l
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

11th April

1 ACO
AKU
% TUJ

Engineer to the-Board.

(This Form te be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on___ e 5, L ____at a cost ofr—

Labour

Material

REMARKS:

Signature

Date




Aucklmdy Trarbmw Boerd
‘ S ——

INSTRUCTIONS TO FOREMEN & INSPECTORS
ERGINEER‘S OFFICE,
Date  Lth

S oo -
/?)J 0

Please make snd fix the lifebuoy end grapnel

brackets as showm on N +1000/1 «

(:Ej,ii.%fEngr"ﬁnn to the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on iy at a cost ofi—

Labour

Material

Signature

Defe = T oo $HY







Aucklmd Harbonr Board

MEMORANDUM

| TO

Ll10I} {),(.ULA_.

) /

.
( P
s Nk

ol -




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS
&

TEL. 34-891

JOINT VENTURE OF:
WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON
34-892

CABLE ADDRESS:

AND
ROYAL NETHERLANDS HARBOUR WORKS CO. AMSTERDAM
"HARBOURWILK

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
AUCKLAND










WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

P.O. BOX 1198

JOINT VENTURE OF:
TEL. 34-891

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON
34892

AND
ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDA APl R ADDREES!
"HARBOURWILK"

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
AUCKLAND




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

4

JOINT VENTURE OF:

P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON TEL. 34-891

AND 34-892
ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:
FOR THE CONSTRUCTION OF THE FREYBERG WHARF HARBOURWILK"
AUCKLAND




COPY T0:
THE CONS STRUCTION ENGINE T your information.

an {® o »
The Project
Hesere, W Ll_‘,gzm

and 39Ty Ay wsl=ee
&l 85708 TED

1198,

Dear

3 I { y 1 i 4 /AHB )
dated (._)/G.-/r1, advisiz : 8 g D n of the gb ovc-
mentioned Contract was substa -.,1“11" c‘o_ pleted on 9tl ‘c;,ru g
196 I horc‘c:-y c"v‘* lﬁ, in t. y >

vy
that this

oty 4
(s >.‘

works agreed to be
I should be

mt of bonus,
¢h may be payat under Clause > Second

'r;om1on of the Contract is sti under negotiation with you
"J‘,F this Completion Certif lc,“tc. does not imply that any such
bormus will necessarily apply from the completion te certified
herein, It will be in order, however, for :jou to clainm one half
of the rmc;ticm moneys in your next progress paynent claim in
accordance with Clause 60 (2)a

The effect of the above Certificate is also to certify
substential completion of the whole Contract in terms of
Clause 48 and such being the case, for record purposes, it is
advised that the maintenence period for the works covo“r d bJ
the pr eﬂch Cert i"'i ”"te {i.e: exeluding work accepted
on 3prd August 1960, in the first portion of the Contr "c») w 111

1 terms of Clause 49, be deemed to have commenced on {10th
February 1961.




Consideration was given by th nnittee to the reports
of the Chief Engineer and General Manage: ich outlined
progress made with the construction of Freyberg Wharf and
the several contracts related thereto.
Reconmended -

the report be received,

the General Manager be directed to discuss

with the Port cnities Co ¢ the guestion
; ot B 2 rf in relation

b to
by the







to inf
Freyberg

The western berth and

side will

Construction (Contract 4580)

made good progress and the
": L1y ccmoj_utc some two months

ivery
or ei
erection.

+ha 4 e
u“ut ere ct on

provided a temp 7 power
1 lable (at an a € cost of
; three cranes on th
be ready for limited mom some fiv
earlier, This aspect should be re
mon time when progress with the
1 be better avpreciated.




-

7+ Electrical

Streetwo

e Taasd e
Ieport coverli teo,

ices
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Aucklmy Harbour Board

MEMORANDUM 27ths. Febru

FROM TO

CONSTRUCTION I NEER ENGINEER.

P (A
oL LO

Herewith letter from the Contractor dated

ate of Completion for the Eastern Portion of the

ary 1961 .

In essence the Contractor is requesti € ertificate of Comp
the whole Contract forithe 9th sbrypary ar he maintenance
works (exclud "om the whole
2 4
in the first portion of the Contract of August 1960) will commence

> 9th. August.

Some
delays to works
eted in the near future. act can > be accepted

y completed on

On the e © > ap; te Cert ate will you please

one half of

Construction Engi

7,

Wik Huplecake 7 i




Auckland Harbour Board
MEMORANDUM

JCTION ENGINEER

o
AL~

Lonatruc




WILKINS, DAVIES & NETHERLANDS

~

-
JOINT VENTURE OF:
WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON

AND
ROYAL NETHERLANDS HARBOUR WORKS CO.,, AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF

HARBOUR WORKS

P.O. BOX 1198
TEL. 34-891

34-892
CABLE ADDRESS:

HARBOURWILK'
AUCKLAND




WILKINS, DAVIES & NETHERLANDS HARBOUR

»
JOINT VENTURE OF: P.O, BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD, WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO.. AMSTERDAM CABLE ADDRESS:

v "HARBOURWILK’
NSTRUCTION OF THE FREYBERG WHARF
FOR THE CONS AUCKLAND

L1 @1/AHB .. 161k oare, 25thFebruary,1961.

Engineer,
kland Harbour Board,

Dear Sir,
CONTRACT 1580 - COMPLETION OF FREYBERG WHARF

to advise that the Eastern portion of the Freyberg Wharf
1580 was substantially completed on 9th February, 1961.

We would be obliged if you would forward to us a Certificate of
completion as soon as possible.

Yours faithfully,
WILKINS DAVIES & NETHERLANDS HARBOUR

AN 3 /’
zﬁfzgf¢2£§£igéz;{ £58

4J. Lindenbergh
Project Manager




FROM

Auckland Harbour Board
ME”E‘AANDB-M w200, Eebruary, . 1961 .

Y.y

TO

CONSTRUCTION ENGINEER. ENGINEER.

FREYBERG ___ WHARF.

Herewith record plans for filing, viz,

1.

/

/3 : "{
‘/[ﬁ/:" ’./" .

Folder containing

ae Pile Sections recording R.C. pile toe depths and mud level,

be Pile plan showing location of piles cast with air entrained
concrete. '

Plans recording sheetpiling depths, tie rod and anchorage

locations,

Copy of Isca Foundry plan 12395a for a 1 : 6,69 Crane crossing,

as installed

443\/;“—%“

Construction Engineer,




Aucklamd Harbour Board
MEMORANDUM o2l 8ta. Decenber,.. 1960,

-~

FROM ’

CONSTRUCTION ENGINEER. ENGINEER,

FREYBERG WHARF,

Contract 1580.

Further to my memorandum of 22nd., November advising that
the Contractor's formwork on the east quay had been damaged by

A.H.,B, dredging plant.

Attached herewith is a claim from the Contractor for

reinstatement of the damagew.

Construction Engineer,

NS .DMW,




BITUMIX

BLE & TELEGRARHIC ADDRESS
=g "‘B!Yurﬂl:x "»\Uu‘«l,&\l[‘ LIMITED PHONES 576-039[5 LINES)

-~ ASPHALTE SPECIALISTS
“ A AND CONTRACTORS LUNN AVENUE,
MARAGING DI AND CONTRACT ELLERSLIE,

R K.CLEMOW, s.& |
i P.—‘c\r_g_,AAS P.O. Box 75, ELLERSLIE AUCKLAND.

November, 1960

The Project Engineer,
Auckland Harbour Board,

FREYBERG WHARF SITE.

Dear Sir,

Following our discuss 8 we have
itting the foll r rates 1 kK on carriag

at entrance mp and erg Wharves.
1s A abou 12/6 per hr.
3 velling Time 8/-

nans Labour 5/= "

Delivered on

or hand

All plant hire etc at Contractors
“e leration rates.
See attached rates schedule

to be made on basis of forems
bther with relative dockets

Yours faithfully,
for BITUMIX LIMITED.

‘n =\ oL ,J.'

L.J.B. Hawker,
SECRETARY .




Construction Engineer's Office,
30th, November, 1960,

The Secretary,
Bitumix Ltd,,
P.0, Box 75,
Ellerslie,
AUCKLAND,

Dear Sir,

FREYBFRG AND JELLICOE WHARVES,
RATL AND ROAD CONNECTIONS.

Thank you for your letter of even date submitting daywork

rates for roading work at the above location.

Your rates are accepted and will you please proceed with the

work at your earliest convenience,

Payment by the Board is monthly on receipt of your invoices.

Yours faithfully,

Construction Engineer,

LA 7
&7&&7#&./ L 74 tﬂ/;Dp,éM/{W M7

/ @ - e
dekocon Aaetyl Deblee o lln  Qun  Bagsri
NS .DMW, Zw Chn faofre [fw/(,& lesrt Con FowY
U st W Lk a e Clivig Y e § 4 acr

AL Ltitl, st eh b ) fte .

/

g7/ ¢
iu\M’M 30 W e .




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD.,, WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM AR e A TIEEES)

FOR THE CONSTRUCTION OF THE FREYBERG WHARF "HARBOURWILK'
AUCKLAND




Aucklemd Barbor Boened

INSTRUGTIONS: . TO: FOREMEN & INSPECTORS:c:

R ENGINEER'S OFFICE,
Date 19

cobE__ NumBer |

Subject

[loa loay | 2

RiCNTE

AT

et
Enginef{to the ?};ﬁr&”" ~

o
75

(This Form to be filled up & returned to Engineer's Office immediately on completion of Worlk)

This werk was completed on__ 5 P ______at acost of-—

Labour

Material

REMARKS: B — e i 8 - . : Sy

Signature




{STRUCTIC] GI1I Py or your informestion

receipt

FOUTS

réea wo

provided




Aucklnd Harbour Board

27335
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,
To_ THE COESTRUCTION ENGINEER Date

Subject .

S A

5 g ¥ P 3 A
S Engineé; to the Boards.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on. at a cost of:—

Labour

Material

REMARKS: _

Signature

Date




Auckland Harbour Board

e MEM
FROM =,

CONSTRUCTION ENGINEER.

ORANDUM

s+

-A10the

TO
ENGINEER.

August,..1!

FREYBERG

Time for Completion =~

I have to advise that the first portion of the Contract comprising

breastwork, rail track and road appro

WHARF - CONTRACT 1580.

First Portion of Contract.

aches thereto, was substa

satisfaction on the 2nd. August, 1960.

The requirements

were agreed some months ago to permit

Contract,

was waived subject tec early completion

has not yet received the 2 No. crane
installed by the end of this month.
I have discussed with the C
and variations to construction and
The
with the

Contract should be

The delay in the installati
by an
The variation tc

lieu of th

specificat
specified three

structures. At the time o

completion was td be consid

It is felt and acknowledged

credit balance of time, from Item ¢ a

terms of Clause 70, but the amount is

of

the west quay has been achieved as
over and considered in the completion
this as satisfactory.
If you concur with th

i 1S ¢ y L8 cculd be
subject to an undertaking from
and outstanding repairs to eracked pi
The payment of a bonus for

to 22nd, October 1960 or 11 weeks L

11 complete weeks at £ 400,

and the provision of roading and

Contractor considers tha

extension of time for

ontractor that

the taking over of the

other work to provide access

in the roeding season.

rail crossings but it is expected

ontractor the aspects of

we accept that,

t the delay in the receipt of the

taken into account,

on of erane crossings would

the additional work.

ion permitting two concrete

, has permitted ear
f this
at

ered later date.

by the Contractor that the Board at

by not having

nd

difficult to resolve, However, as

requested, it is suggested that the m

date for the whole Contract, and I

then the
the maintenance
the installa

les is prosecuted.

early completion would then be

ays, which dn terms of Clause 71 woul

= £ &

quay fer the Shed
to the cart

In addition the

time on delays, extra

pours per

to complete the first

the w

ntially completed to =

to be completed in terms of the first portion of the Contract

Erection

docks

Contractor

that they should be

work

order

to some degree

wharf

1

er completion of the super-

proval, the question of effect on ti

port

=
k

y completion

rl
atter be left

2.3
Srd.

be a




The Project
e e ™ %
BICOOL O

18X O
P.C. Box

LilT o L

decided

terms of







WILKINS, DAVIES & NETHERLANDS

JOINT VENTURE OF:
WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON

AND

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYB WHARF

Contract.

HARBOUR WORKS

P.O. BOX 1198
34-891
34-892

TEL

CABLE ADDRESS:
"HARBOURWILK
AUCKLAND




WORK TO BE COMPLETED:

Bollards to be bolted
Bollards to be patched

2 concrete pours

Finish concrete between rails
Patch concrete deck

Clean Hydrant and valve boxes

Drain box to be set in deck

Cut 4" x 1" Drainholes in sheetpiling

Make packers for watermain hangers

Hydrant spindle to be replaced

Fender piles
kerbs
Buffers
Chains

Ladders

Mastic on railtrack on deck

Plantmix around switch bolts

Plantmix rails on reclamation

Instal points box on reclamation

Check and eil all points boxes on deck
Cut out conerete for patch

Clean off waling along sheetpiling
Clean up deck

Aluminium wires for water pipe

Watermains




TherChiel

Fth of

subst i ! within the
two months and could ‘ : e

ovided tempoy

could be‘

conside

e adopted,




Auckland Barbouwr Boored

27247
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER'S OFFICE,
THE CONSTRUCTIOR Date. 27th June

Subject

Reference you dum dated 13th J
ractor's request sideration on acco
ts incurred from n t :

13 S 1N e Pl in
inner east berth.

. =y W alizss . +
i am prepared WO agree to t
would prefer it to be ¢
\V.x . >
an ex

LLENS10

ne  aud
&
L Wi

3 CLHOIC e

¢ -, (&) v—&;/
S i i
2 L
S v, S

Chief ~ Engineet to the Boafd,

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on, at a cost of:—
Labour . . . :

Material

REMARKS:

Signature

Date




»

FROM

CONSTRUCTION ENGINEER.

Aucklamd Harbour Board

MEMORANDUM ..13the May, 1960,

ENGINEER.

’ ‘1o

CONTRACT 1580 - FREYBERG WHARF.

Driving R.C. Piles.

I forward memoranda from the Contracter dated 2nd. & 6th. May,

requesting consideration for extra costs incurred from delays in the

pitching and driving of piles for the inner east berth,

All the 55'piles in the deedged cut from Rows 96 - 108 (26 piles)

have their finished head level at an average of 6.50 feet below deck level.

This has occurred from two factors.

8o

be

Penetration intc sandstone has been somewhat excessive than
anticipated.

The pile length of 55' is not long enough for the conditions
specified or existing. Prier practice on other wharves for the
samé conditions is a 60' pile which when driven into a 3' choppeéd

hole would bring the head about one foot above deck level.
It can therefore be appreciated that,

In pitching a 55' pile, the strop, when the pile is landed,

is located just above half-tide.

With heads finishing at high water, driving is limited at times
of high water.

The Contractor has submitted that his costs from the delays are

£ 117, which is not unreasonable for the loss of 2 days on piledriving.

I am of the cpinion that consideration should be given to this claim, either

by equivelent value with an extension of time to the Contract or by an

authorised peyment.

Construction Eﬁgineer.




Auckland Barbour Board 27144

<
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

Date 7%
( 4 550 RF.

Subject CONTRACT 1250, s _.__..-w..._ﬂ_. 2o A

ormally reirnforced piles whiecl

wond i . ik ind s v )
nov ke sirengitnens

TR

(This Form to be filled up & returned (o Engineer’s Office immediately on completion of Work)

This work was completed on. __ atacostofi—

Labour

Material

REMARKS: &




WILKINS, DAVIES & NE

L 4

MEMORANDUM TO:

Mr. N. SEAGAR
Construction Engineer
AUCKIAND HARBOUR BOARD

FROM:

THERLANDS HARBOUR WORKS

A .J . LINDENBERGH
Project Manager
FREYBERG WHARF CONTRACT

DATE:  Gth May, 1960

SUBJECT:

DATE:
23/2

26/2

22/

27/l

28/4

29/l

30/4

2/5

DRIVING CONCRETE PIIES - Bl - 1169

Further to our memo dated 2/5/60 we are herewith forwarding the actual
delay of the Menck frame due to low piles:

PILE NOS: ZIMES:

106 nth, sth., 12-30pm - 2pm

103A nth 7-30am
102A nth, sth., 12-30pm
10A nth, 9-30am
100A sth, 7=U5am
100A nth, sth., 9-30am
98A nth, 7=-30am
9A nth, 9=30zm

11 piles

-

10am
3-30pm
12pm
10am
ipm
10-30pm
2pm

MENCK HOURS: MANHOURS
1% 13%
2% 22%
13 134
18
1% 13%
18
18

18

15 hours 135 hours

The total amount of labour cost involved is 135 hours @ 16/- =

The consumption cost for 15 hours standby would be 15 hours @ 12/= =

We submit the above figures for your kind consideration.

Yours faithfully,




Aucklandy Barhour Booard

- e 27136
INSTRUCTIONS TO FOREMEN & INSPECTORS
—E_;'GINEER’S OFFICE,

Lok THE CONSTRUCTION ERGINEER Date  5vd May

ree

Subject __ FREYHERG WHARF SERVICES

Drawings £,881/7 and 8 show the revised services and
roading of the Freyberg Wharf Approach.

Please arrange with the Contractor to carry out the
work as amended by the enclosed drawings,

Encl: 4 copies Drg, E.881/7 and 8

/

o A /“ -
PSH:HEB Chief — Engineef to the Board./ =

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on 2 at a cost of:—

Labour
Material

REMARKS:

Signature.

Date _




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

MEMORANDUM TO:

[ Vel
Ne 0dAUNRS
Constr n Bhgineer

AUCKIAND HARBOUR BOARD

SUBJECT: DRIVING CONCRETE PIRE

of pil

which the

allow in
that v
costs involved.

to reeeive some

river foremar
ive at ybur

convenience.




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

P.O. BOX 1198

v 4
TEL. 34-891
34-892

JOINT VENTURE OF:
LTD.. WELLINGTON

WILKINS AND DAVIES CONSTRUCTION CO.
CABLE ADDRESS

AND
ROYAL NETHERLANDS HARBOUR WORKS CO.. AMSTERDAM
FOR THE CONSTRUCTION OF THE FREYBERG WHARF HARBOURWILK
AUCKLAND
oo
pate,. <0G |




2 -

ineer = Auckland Harbour Board. 26th AprJJ s 1960

ior to recelpt of‘ your le‘rLer arrangements had been made to employ
eer and thi an € >ted on

We assure you we are w iing the posi and if the amount of
work under the contract should inerea we hav . 5 to ample reserves of‘ suitable
supervising staff on the Civil Eng ~ing and 5

In conclusion, we would
lack of liaisen het'we’m out staff
meeting be held v ly sort \,J points rence b € 5 ned and
to give a smoother wow\(nnp ba between both parti to the ove . benefit of the
Jjobe

fi/J « Lindenbe

Project Mar

AJL/SHK




Copy forxr your information

The Project

ilkins, Davi

1580 = FRI

ave before me a copy of a letter, dated &th
Construction Engineer to you ledrivi
your reply dated 10th la
plained to you dWr.ng our disc
the eve of your ¢ ture on leave, I am seriously concerned
over several aspec of’ this Contract.
As far ¢ the
two incorrect
are not acceptable to me, Piles of special design are
specified for this position, and we require the work to be
done as ecified. The only completely satisfaclory
error = remove the
driven piles and replace them with two piles of the
type specif'ied, I appreciate that this is now a matter of
some difficulty. nder es, and in view of
the particular position of these two piles, 1 would be
prepared to accept them as driven on condition that the
.

contract ice for the aking and driving of these two

is deducted from your nd he the
of'f'sel to the cost of ¢ !
becomes neces

1N & pLier

still not
contractor's

2105 ouv

LD ad”
driven,
at your
zned pilledrivi records : submitted do not
disclose these errors \ recent case of
with the 3 ‘op
to me.
as the

regard
iprovement not impossible to attain,
1 therefore should heve been provided from the outset by
i including es a joint venturer an org isation with
world-w.de experience and reputation in the c¢ struection of
arbour work




L4th April, 1960.

> s
and Netherlands Harbour

surances that your initial difficulties
k for superstructure would be or
€ 1 several instances of excessive
s after the conecrete had taken
set, wii attendant struct 419 undness,

1 tolerated. Cases not infrequent
where falsework is completed and allegedly ready for concrete
when it is found on our inspection to have guite unacceptable
errors in level, I cannot but peat that with a firm of
the standing of yours, with adequate and capsable supervision,
these things should not occur at all = or if they very
occasionally did, they should be detectzd at onece by you and
rectified accordingly

Finally I must stress the gravity of my conecern over
these matters, This contract has now been ru b for
eighteen months & on many oeecasions throughout that period
these matters have been dra to your notice. Will you
please advise me without delay what steps you have baken and
what further steps you will ke to ensure that for the
remainder of this contract we have no recurrence of these most
unsatisfactory features.

Yours faithfully,

T0 THE BOARD




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

»

JOINT VENTURE OF: P.O. BOX 1188

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:

- 5 = "HARBOURWILK"
FOR THE CONSTRUCTION OF THE FREYBERG WHARF
= AUCKLAND




Construsction Fngineer's Office,
8the March, 1960,

The FProjeet Hanager,

Wilkins & Davies & Netherlands larbour
B0, Box 1198,

AUCKLALID, Co 1.

Dear Sir,

FREYEERG WHARF - COITTRACT 1580.
PT1 DRIVING.

Since my discussions with you on the 4the inst. re incorrect piles in the
'J' Row on the east quay & further development not known to me, but mentioned at the
time has made it necessery for 2 more detailed explanation of the position to date.

I would draw your atiention to the following points:-

A 65' 'J' type pile was driven at position 34D on 9.9.5%.

ascertein that this mistoke was made knowm to this office at any time,

until mentioned on 4.3.60. In sddition, there is no record of this matter

on the pile driving sheet of the 9.9.59, and if it was khown then i

should have been steted.

A 70* '3' type pile was driven at position 40J on 16.10.59 instead of o
65' 'J* piles, This is noted on the pile driving record sheet. The

inference at the time of our noting it was thet 2 mistake hed been made,
but I am led to believe that it was to replece the missing 65" "J' ina

gbove,

It is established that piles at 1137 & 104 driven on 19.1.60 & 27.1.60
are normel {ype piles. There is no reference on your pile driving records
sheets on these days, of this incorrect driving, I am inelined to believe
that there mey be ghpeeifie reason for this s based on a shortage of 1 /70"
'J' pile used in g shove. In any case, a pile driving foremen who drives
the wrong pile twice recuires investigetion, as the *J¢

adequately marked.

In the light of these matters, I am reluctantly

has been some endeavour to cover up mistakes which ere your responsib

ax

do not occur or if so, report immediatelys.

I will be pleased to have your explenation
convenience.

"
Yours

L N L




Aucklmd Harbour Board
o = >

269
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,
To_ __THE CONSTRUCTION ENGINEER Date

Subject FREYEERG WHARF -= DECK DETAIL

derewiinn Lour OQPiCE each 01 dadrawings :

ve been a led show holes and
the pipe v 0 the conve 1ces

#d .
. P T
A8Ve 015 VOT

bean

iron |}

Rt —

Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on, at a cost of:—
Labour

Material

REMARKS:




Construction Engineer's Office,
29th. Jamary, 1960,

The Project Manager,

Willking & Davies & Netherlands Harbour Works,
P.0. Box 1198,

AUCKLAND. C, 1,

Dear Sir,

FREYBERG WHARF - CONTRACT 1580.

Further to owr discussions on the unsound work on the western quay
which is the results of falsework settlement, I require you in +terms of Clause
39 (1)(e) to proceed with the repairs immediately, I confirm my verbal instructions
with regerds to this,

1. Beams: Members having damage in form of longitudinal cracking over pile
supports will be repgired by removing all unsound conceete and
replacing with "gunited" concrete.

Beam & Cap Soffits: All cavities and unsound concrete shall be made good
where directed.

Construction Joints: All unsatisfactory concrete on joints shall be
removed and joints made good to provide a sound slab soffit.

Deck Surface: In areas to be speecifieally defined the existing deck
surface shall be cut down to provide a 2" minimum thickness of
wearing course concrete to bring the deck to correct level.

All work is to be undertaken competently and to my approval.

In eddition I would point out that repairs to piles has not yet cé&r&enced

as you assured me it would prior to Xmass, This work must proceed immediately and
could be combined advantageously with the other repairs.

Yours feithfully,

NS,.DMW, Construction Engineer.
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WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

-

JOINT VENTURE OF:
WILKINS AND DAVIES CONSTRUCTION C€O. LTD., WELLINGTON

AND
ROYAL NETHERLANDS HARBOUR WORKS CO. AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
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P.O. BOX 1198

TEL. 34-891
34-892

CABLE ADDRESS:
"HARBOURWILK"
AUCKLAND
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Construction Engineer's Office.
2hthe December, 1959.

‘fhe Project Maneger,

Wilkins & Devies & Netherland Harbour Works,
P.0. Box 1198,

AUCKLAND. GCo 1.

Dear Sir,
FREYBERG WHARF - CONTRACT 1580.
SUPPORT OF FALSEWORK.

Further to my letter of 16th. November with reference to the subject, recent
investigations have esteblished that this problem still exists and that in the last iwo
deck pours on the west side of the west gquay, the end resulis of setilement are slarming
and entirely unsatisfactory.

FPollowing @ifficulties in the provision of top cover to steel over beams I have

hed checks made, which show thet in these iwo pours the finished level of the deck

below level on Row D"uo e max, of 3/4" and that also in this area o stay lath moven

downwards of 1 3/4" has been observed. In the whole area there are variations in levels
which are outside any permissible tolerances. It would asppear that the requisite friction
is not being attained, or there is 2 lack of responsibility in the work of providing the
stay lath system,

I can only reiterate again that this problen is not being given 1
you that it warrantss It is your respomsibility té emsure that the stsy lath holds,
during concreting no movement is taking place and finally any problems comnected with
falsework movement must be investigated by you promptly. There has been & fetish on this
contragt that the prime consideration is to place concrete, the guestion of whether the
final results are satisfactory to the Board or to your own reputation is of lesser
importance,

I have discussed with you the various disturbing fectors whieh arise from these
troubles i.e. effect on door guide levels, low column holding down bolts and probable
unsound construetion in the beams, which mey not be spparent efter removal of falsework.

In the light of these factors, I would confirm my directioms to you following
our discussions on the 22nd. and 23rd. December, 1959 viz.

1. I will not accept the concrete deck pours of the 13th. end 21st. December until
you can establish to my satisfaction that seitiled beams are of sound construction,

2e The guestion of rectification of deck surface to correct levels will be taken
further, contingent on the results from 1 zbove and further investigation on
adjavent concrete.

The future support of falsework must be positive.

I trust this matter will be given your mast earnmest attention.
Yours faithfully,

NS« DI Construction Engineer.
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INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

Date 16th December 1959

Further to Instruction No. 26812 the ducts
shown running under the rail tracks across the north
end of | ash Street are now to be sited in the foot-

path on the west side of Honash Street.

4 o G- i .
Chief Engineer to the Board.

(This Form to be filled up & returned (o Engineer’s Office immediately on completion of Work)

This werk was completed on_____ . atacost ofi—

Labour

Material

REMARKS:




“ °/
) i

Aucklmd Farbour Booard 26526

INSTRUCTIONS TO FOREMEN & INSPECTORS
ENGINEER'S OFFICE,

Date_ 1l4th December

£ the deck

i of the door guide trou
d doors for 19" read 18",

I Ny Rdd troughs, holes for
tmer bolt lates at eac! ‘v)““ Utu“ih_,
The above = i ts are scribed on the enclosed
un-numbered drawi

s At the docrway in the shed end at row 42
Drawing E,801/18) provide ramping through the
doormray a8 at the South end,

Sheet 801/12 Row 26, Provide a 3" diam,
cored hole centmlly bélow the door guard post to
the .aou‘t;herr* side of the cpening. The hole will
accomodate telephone wiring,

Enel,2 co

P
L cop

i
i

8 un=numbered drawi
&

e
es E.801/18 amended.

7

AL £ —
JRS:ML. Chief Engineer Ao the Board.

(This Form te be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on______ 3 at a cost of:—

Labour
Material

26826

REMARKS:




Auckland Barbour Board

2 2681

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

Date  9%h Deceniber

LT &
/&_w : ~Z

1€ L Engineer to the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on____ ' = atacestofi—

Labour
Material

REMARKS:

Signature

Date




Aucklandy Barbowr Booared o
e AL S TR 26757

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,
Date

3¢ demolish

stern

> R
AT

el B A oo, N

Lel Engineér o the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on. - __________ata cost of:—

Labour
Material

REMARKS:




Aucklndy Harhowr Board b
£ —_—— 26746

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,
To__ THE CONSTRUCTION ENCGI R Date_ 17th Noveumber 1959

Subject

the Contractor i
wmer the area edged in red

Encl: © cepies

BB

Chief Engineer fa the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on__ i . at a cost of:—

Labour
Material

REMARKS:




Construction Engineer's Office,
16the November, 1959.

The Project lanager,

Wilkins & Davies & Netherland Harbour Works,
Freyberg Wharf Site,

AUCKIAND. C. 1.

FREYRERG WHARF - CONTRACT 1580.
SUPPORT OF FALSEWORK.

Dear Sir,
I wish to confirm my verbal discussions with Mr, R, Bakewell and yourself
with regard to the unsafisfactory situation that exists with falsework movement and

damage to the piles by your methods of endeavouring to support the falsewdrk.

When slipping of the falsework first ocurred an endeavour to increase the
frictional resistance by further timber yoking was tried, which did not prove
successful. You will recall you approached me on 7.10.59 to permit yoking with pins
which I accepted subjeet to your assurance that no damage apart from a hole for the
pin was done to the pile. At that time I comsidered that there was only one positiv
method which employed a pin right through the pile with brackets, but you considered
this unsuitable and assured me that your method would be satisfactory in all respects

On the 30.10.59 I advised lir. Bekewell that it had been noted after the
removal of yokes, that excessive spawling was showing at the pin holes, His opinion
at that time was that the drilling bit was responsible, and would not accept that the
pins were too.tight, so that on extrasction end probably entry were inducing spawling,
He undertook to improve the situation.

On the 11.11.59 we noted that you had changed the sysgem of pinning under the caps in
the shed area, but the results showed ne improvement from the point of view of damage
to piles. This was discussed with ¥r., Bakewell on the 4th. Novembbr and I advised

that he must £ind a more accepteble method either by friction or oversize pins,

Today I inspected under the deck pour and found that the majority of the
singée pins were forced down, dameging concrete to the pile faces and pemmitting an

excessive movement downwards of the falsework.

While I am appreciative of your difficulties, I have been most patient in
this matter, but I cannot permit the present situation of experimentation and

unsatisfactory results to continue.

Todeys pour in the shed area indicates that very little relianee can be
placed on friction with the piles in the waxed condition. I would refer you to the
first sentence of paragraph 12 of the Specification relative to formwork, and advise
that I will not permit any further concreting of deck until you can give me your
written assurance that this will be complied with, and there will be no unnecessary
dange to piles.

Yours feithfully,

il

Construction Engineer.
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CONSTRUCTION ENGINEELR Copy for you in mation.
increase ; be owed t she Contractor in
terms dis Y you with Mr, Taylor.




Auckland Harbour Board
MEMORANDUM 6th. November, 1959,

FROM T0
CONSTRUCTION ENGINEER., ENGINEER .

Increase in Labour Rates

Herewith letter from the Contractor dated 6th. November

advising of the increase in wages due to the recent general wege order.

Constructicn Bhgineer.




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

? o

JOINT VENTURE OF:
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ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
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Aucklmd Harbour Board
MEMORANDUM 28th..0ctober,. 1559,

TO
TRUCTION ENGINEER NGINEER .

Services.

28th. Octcber, req

services in the western section of the reclamation to
materials,

I have advised the Contractor that th ma 1 rs are being given

Agen /A?M :

Construction E

NG T
NS .DMW,




Cement Associa
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Copy to the Construction Engineer

CONTRACT NC. 1580
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TELEPHONE 40.780 102 FEATHERSTON STREET. WELLINGTON. C.1., NEW ZEALAND P.O. BOX 969

N.Z. PORTLAND CEMENT ASSOCIATION

MEMBER COMPANIES GENERAL MANAGER

WILSONS (N.Z) FORTLAND CEMENT LTD M. A. CRAVEN, e.e,. (Hons), am1ce
GOLDEN BAY CEMENT CO. LTD A.M.A.M.8OC.C.E., A.M.N.Z.1.E

MILBURN LIME & CEMENT CO. LTD

GRAMS: PORTCEMENT

EE:JCW
September 30, 1959.

Mr. J.A. Goodsir,
Assistant Chief Engineer,
Auckland Harbour Board,
P.0. Box 1259,

KIAT

Dear Mr. Goodsir,

At the request of Mr., N. Se r, I visited on Ti
September 24, the construction work being done on the Freybe
Mr, Seagar was concerned at the cracking of the concrete
placed in the reinforced concrete piles.

It would appear thatthis cracking was being experienced
soon af'ter placing of the concrete and it would travel longitudinally
down the pile immediately above the 1 r most reinforcing and at any
other section such as the lifting anchoragese

On Friday September 25, I accompanied Mr, H.W. Cormack, General
Manager of Certified Concrete Ltd. Auckland +to inspect the placing of
concrete in these piles, and to observe when cracking occurred, and to
what extent,

The formwork for the
between which the first pil ) 1
were removed and a second pile v tween those place ¢ evious
daye These piles were being cas

The concrete that was being placed on the morning of the
inspection was of good quality, it handled easily, and responded to
vibrations in an excellent manner. The operator of the vibrator ensured
thorough compaction by conscientious use of the vibrator. However, one
quarter hour af'ter placing the concrete, it was apparent that severe
"bleeding" was taking place. This "bleeding" is caused by the excess

ter over that which is required for hydration of the cement, migrating
to the outs‘ide surface of the concrete, where it is generally dispersed.

ey eipiose,
e fliese aflin g Anos prrsnid

A NATIONAL ORGANIZATION TO IMPRO"V"E (AND EXTEND THE USES OF CONCRETE




N.Z. PORTLAND CEMENT ASSOCIATION

wooden moulds of very low
only outlet for this water is on the surface of ti

oncrete mixes, some "bleeding" must alw.

place, but this "bleeding" can be ited to a very low figure. .er'e Cot‘orcte
is being placed in wooden moulds, or on their surfaces having say, 1 - 5 percent
absorption, this "bleeding" water quickly d ersed. In this case however,
not only is the "bleeding" water excessive but it cannot be dispersed. It
therefore collects on the upper surface of the pile and causes a volumetric
displacement of the concrete, On the morming of the inspection this free water
was accumulating to a depth of 7 - j of an inch which resulted in the concrete
surface settling by this a mt. On evaporation of this water, cracks in the
upper surface of the concrete were then displayed. These cracks are caused

by the concrete settling around the reinforcment and possibly producing voids on
its undersides. It is therefore imperative that this "ble.echng" and settlemcnt of
the concrete be reduced to an absolute minimum,

The use of entrained air can control this type of cracking to
considerable extent as the free water available for "bleeding" is considerably
reduced and the remainder is held in the concrete by minute Luobles of entrained

The incorporation of air entrainment would necessitate the re-designing
the concrete mix proportions and at this stage it may be oportune to revise

ps

erefore, the grading of the fine aggregate, or its percentage in the concrete.

When this free water accumulates on the concrete the top two inches of
the concrete will usually have different physical properties to that of the
remainders It will have a higher water - cement ratio and hence a lower
durebility. Re=vibration might be applied to this concrete after all the free
water has evaporated, ensuring complete compaction and a concrete ha > similar

JAWI"!CtPl"lstlcﬁ to that at a greater depth, Re-vibration when free water is still
the surfece of the concrete will recombine this water and produce a concrete
}""vir‘g a very high water - cement ratio and low durability. This is undesirable.
Generally how ver, re=-vibration is difficult to control and therefore elimination
e-“ "bleeding" water must be the first step, either by air entrainment and/or fine

aggregate grading and percentage used.

o

This type of cracking is more pronounced in cool weather than in hot.
the latter case the water is quickly evaporated from the upper surface and
orption of the moulds is iu’nhcr. Therefore, settlement takes place while
ncrete is still plastic and can flow around the reinforcing bars without

In cool weather the evaporation of water is slow. The concrete has
some strength and cannot flow around the reinforcing bars without cracking.




Mr. J.A. Goodsir, N.Z. PORTLAND CEMENT ASSOCIATION
AUCKLAND.

Another form of plastic cracking occurs under hot weather conditions
where water is very quickly evaporated from the upper surface of the concrete
resulting in differential shrinkage between the upper skin and that concrete
immediately belows This differential shrinkage produces cracks which may be
in any position on the upper surface of the concrete. They will however, tend
to be over the reinforcing as they may be combined with settlement cracks. At
the time of inspection there was no evidence of this latter form of plastic
cracking, However, it could result during the summer months, There is no
cure for this type of cracking other than preventing evaporation of water from
the surface of the concrete after the concrete is finally finished. A
curing compound containing a suitable concrete reflectant material or some form
of jute covering kept continuously wet will prevent this trouble.

I have enclosed two copies of our bulletin ST, 11 "Effects of
Entrained Air on Concrete", for your information.

I telephoned some of these comments to Mr. Seagar prior to my
departure from Auckland last week and I hope will be of assistance to you in
preventing this longitudinel cracking which in my opinion can be detrimental
to the quality of the piles.

Yours faithfully,

PJE, Ellen,
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PORTLAND CEMENT ASSOCIATION

WELLINGTON

EFFECTS OF ENTRAINED AIR ON CONCRETE

INTRODUCTION

XPERIENCE in field and laboratory has con-

clusively demonstrated that durability and cther
])1‘;:|)('1'1i(-\"n| concrete are materially improved by
the purposeful entrainment of from 2 to 6% air.
Purposcful entrainment of air is accomplished by
adding an air-entraining agent to the concrete mix,
which results in the dispersion, throughout the mix,
of non-coalescing spheroids of air having diameters
of from 0.003 to 0.05 in. The amount of air entrained
is a function of the quality of agent added and of
the grading of the fine ;u_(gi'&‘@tlx‘.

Since air content has an important effect on water
content and also affects cement content to some
extent, the effects of these three factors on the proper-
ties of concrete are considered together,

EFFECTS ON WORKABILITY

Entrainment cf air greatly improves the worka-
bility of concrete and permits the use of aggregates
less well graded than are required if air is not en-
trained. This explains why it is possible, and usually
desirable, to reduce the sand content of a mix in an
amount approximately equal to the volume of
entrained air. Entrained air reduces bleeding and
segregation and facilitates the placing and handling
ot concrete. Reduced bleeding permits finishing of
concrete surfaces earlier and usually with less work.
Each 1% of entrained air permits a reduction in mix-
ing water of from 2 to 4%, with some improvement
in workability and with no loss in slump.

|

! T
WATER - CEMENT RATIO,SLUMP, & SAND PERCENTAGE

HELD CONSTANT. 1 MAX. 5IZE.AGGREGATE,

g

ONTENT — LBS./CU.YD.

C
DURABILITY FACTOR

LBS./IN.?

WATER

COMPRESSIVE STRENGTH

AIR CONTENT

15
IN PERCENT.

Fig. |: Effects of air content on durability, compressive strength and required water content of concrete. Durability increases rapidly
to a maximum and then dacreases as the air content is Increased. Compressive strength and water content decrease as the air content
is inercased.




Fig. 4: Drying shrinkage of hardened concrete in relaton o e S
total water content of concrete for various air contents and ik
maximum size aggregates.

above)

Fig. 5; Strength in relation io water-cement ratio for air-entrained
and non-air-entrained concrete.

bove right

Fig. 6: Strength in relation to cement content for air-entrained
and non-air-entrained concrele.
right

Fig. 7: Compressive strength of concreto in relation to voids-ceme
ratio
beloiv)
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EFFECTS ON DURABILITY

Entrainment of from 2 to 6% air, by use of an air-
entraining agent, increases considerably the resist-
ance of concrete to the disintegrating action of
freezing and thawing. The entrained air, which is
merete in the form of

(Ii\[)('l'\l‘(l t‘.n‘u:lglu\,ul the c
minute, disconnected bubbles, provides spaces where
forces which would cause disintegration can  be
dissipated.

The effects of various percentages of entrained
air on the resistance of conerete to freezing and
2 shows

thawing are indicated in Fig 1. Fig
that, within the range of water-cement ratios gener-

ally used, concrete containing % in. maximum  size
aggregate and 4% air is several times as durable as
similar concrete witheut entrained air; also, that
low water-cement ratios contribute considerably to
the durability of concrete. A mix containing larges
ageregates has lower mortar content and vuln\'('(lui-nl])
a smaller optimum percentage of entrained air, inas-
£ air in the mortar matrix

much as the percentage ¢
is not greatly affected by the size of the coarse aggre-
gate. Entrained air also contributes to the durability
reduces the water channel

of concrete because it
structure in the hardened concrete by reducing
segregation and bleeding in the fresh concrete.
Reduction in the water-cement ratio materially
increases the resistance of concrete to \ll]')]l.‘k{\‘
attack. Test results indicate that entrained air up to
6%, slightly increases the resistance of concrete to
chemical attack. This improved resistance is un-

> »
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Fig. 2: Relation between durebility and watcr-cement ratio for
air-enirained an<l non-air-entrained conerete. High s
associa with usz entraned air and low water-cament

04 0.5 0.6 0.7 (o} ) (s}
W/C RATIO BY WEIGHT

Fig. 3: Rclation between coefficient of permeabiiity and water-

cement ratio for mortar and concrefes of 4 maximum size aggre-
gates. Relatively low water-cement ratios are essential to imper-
meability of concrete.

doubtedly effected by the increased water-tightness
due to the reduction in water channel structure.

The resistance of concrete to erosion is related
to its ('nmpru»i\x- strength; therefore, the resistance
to erosicn is increased as the water-cement ratio is
When air entrainment results in a reduc-
tion in strength, the erosion resistance of the concrete
is likewise reduced.

EFFECTS ON PERMEABILITY

The pronounced effect of water-cement ratio on
the permeability of concrete is depicted in Fig. 3.
Note that the permeability increases rapidly for
rher than 0.35 by \\'(']L{II[:

Water-pressure  tests  on conerete  containing
entrained air show that the permeability of concrete
is not appreciably affected by entrained air in the
percentages ordinarily used in conerete construction
if the water-cement ratio remains unchanged.

decrease

water-cement ratios hi

Results of tests of lean mass concretes containing
pozzclanas indicate increased resistance to the flow of

water when these finely ground pozzolanas are used.

EFFECTS ON VOLUME CHANGE
The drying shrinkage of concrete is governed
mainly by the unit water content. The cement con-
tent of mix has very little effect on the drying
shrinkage exeept as it may influence the water




requirement. Ordinarily this effect is small.

Fig. 4 reveals that the drying shrinkage ol
concrete increases with the water content. This figure
also shows that as the entrained air content of the
mix is increased the drying shrinkage increases.
However, because entrainment of air permits  a
reduction in water with no reduction in slump, net
shrinkage of the concrete is  not appreciably
inereased. This fact is demonstrated by the curves
for conerete mixes using various maximum size

agoregates.

EFFECTS ON STRENGTH

Investigations involving thousands of tests and
x'\ll'nding‘m\‘r a long period of time have demon-
strated conclusively that the most important factor
influencing the s‘;t-'cngth of concrete is the water-
cement ratio. The typical graphs in Fig. 5 show
how the strength of concrete varies with the water-
cement ratio. For a given water-cement ratio the
strength of concrete is reduced about 20% for recom-
mumh‘d air contents, but where the percentage of
air is held constant, as is usually the case for any
given maximum size of aggregate, the strength of
concrete varies directly with the water-cement ratio.

Entrainment of air in a concrete mix permits use
of less water with no reduction in slump. Therefore,
by keeping the cement content constant, the water-
cement ratio will be decreased enough so that very
little, if any, reduction in strength, within the practic-
able mng(; of mixes, will result from entrainment o!
air (see Fig. 6). Note from this figure that, by the
entrainment of air, richer mixes are reduced in
strength more than leaner mixes, and very lean mixes

'H

(

are slightly increased in strength where the cement
content is held constant.

The strength is also a function of the voids-
cement ratio, v/c¢ as shown in Fig. 7. In the voids-
cement ratio, the term ¢ represents the absolute
volume of cement in a unit volume of concrete. The
term © represents the total voids in a unit volume of
concrete; that is, the combined volume of the water
and the air voids.

EFFECTS ON ELASTICITY

Although modulus of elasticity is not directly
proportional to strength, concretes of higher strength
usually have higher elastic moduli.  Thus, the
modulus  of elasticity generally increases with a
decrease in water-cement ratio or air content.

EFFECTS ON CREEP AND EXTENSIBILITY

Indications are that crecp and extensibility are
increased to some extent as the air content or the
water-cement ratio is inceased.

EFFECTS ON THERMAL PROPERTIES

The thermal properties are not materially affected
by changes in air, cement, or water content within
the range of practicable mixes. However, the con-
ductivity of concrete does vary inversely as the air
and water contents and directly as the cement
content.

EFFECTS ON UNIT WEIGHT
_ The unit weight of concrete is reduced in direct
fincrease in water content tends to decrease the unit
\,proportion to the amount of air entrained. An

< = s 3 . .
weight. An increase in cement content will increase

it.

OBJECTS of the New Zealand Portland Cement Association

recent years developments in the use of these materials have been of a remarkable nature
> users abreast of these developments and at the same

to improve and extend the uses of cement and conercte.  In
It is the function of this Association

time make its own contribution towards them.—2/59
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Material
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Auckland Harbour Board
MEMORANDUM .28th, September, 1959.

FROM TO
CONSTRUCTION ENGINKEER. ENGINEER.,

FREYBERG WHARF - CONTRACT 1580.

Herewith various correspondence from the Contractor.

L1C1 /AHB. 736 24.9.59.  Driving Concrete Piles.
This matter was discussed verbally with you and I have arrahged
with the Contractor for e further meeting with you, the date to

be zdvised.

41C1 /AHB. 734, 24.9.59.  Sheetpiling Surplus.
I have advised the Contractor that the value of this excess
sheetpiling will be maintained as an advance on materials until

a later date.

4101 /AHB. 735,  2L.49.59.

I have advised the Contracter the proposal for repairs is
acceptable subject to certain additional requirements. The
matter of the responsibility, cost of repairs and forwarding

of a claim for this work will require to be resolved.

Constructidn Engineer.

NS . DMW.,




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS
&

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION <€O. LTD., WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:

FOR THE CONSTRUCTION OF THE FREYBERG WHARF HARBOURWILK
AUCKLAND
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WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

¥ 4

JOINT VENTURE OF:

WILKINS AND DAVIES CONSTRUCTION CO. LTD.,, WELLINGTON
AND
ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF

P.O. BOX 1198
TEL. 34-891
34-892

CABLE ADDRESS:
"HARBOURWILK"
AUCKLAND




Frodingham No. 5

length

10" length

Frodinghs 3
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WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

”

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION <C€O. LTD., WELLINGTON TEL. 34-8891

AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:
"HARBOURWILK"

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
AUCKLAND
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Pro ject ger,

ins, Davies & Netherlands Harbour Vorks
P.0. Box 1198,

Dear Sir,

CONTRACT N0, 1580 = FR} TRG

I have to acknowledge receipt of your letter of
«8.59 in which you comment on the equilibrium of the
. p 8

ne banke.

25
sand mattress and

The design of the sand mattress has been based
on extensive shear vane tests not included on Dr
E.774/1 and 2, A summary of these tests is sho
Drawing S.1318/1.

These vane tests indicate a minimum strength
below 30' L,W.S.T. of 485 1lbs. per square foot in onl
location and in the main material in excess of 1,000
ver square foot below that level.

These results are higher than indicated by DBore
No.8 which must have been in disturbed ground or a very
local pocket of silt.

Using the results of the vane tests the sand
tress has been designed to have an adequate factor of
ety when analysed both for failure by sliding and a

s8lip eircle failure,
I thank you for the interest you have sl
matter, and also enelose a copy of a paper recently pre:
t0 the lLocal Branch of the K.Z.l1.E., by my Deslgning Engineer,

Mr, P,S. Hutchinson, wi 1 I trust you will find of interest.

fours faeithfully

Copy Drg. Se1318/1

Copy of "Aspects of the
Design of Freyberg Vharf

for the Auckland Harbour Board
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Auckland Harbour MBoard

MEM QRANDUM . 28th. August,.1.959.

FROM TO

CONSTRUCTION ENGINEER. ENGINEER.

FREYEERG WHARF - CONTRACT 1580.

Sandmattress & Stene Bank,

Herewith letter from the Contractor dated 25th. August with Drawing No. 66,
concerning a condition of possible instability of the sand mattress and problem of
consolidation.

The initial thoughts on this matter was prompted by the phenomens of piles
on Rows I &9 from Rows 14 = 20 being driven through the s&ndmattress)and when the toe
of the pile left the base of the mattress it proceeded down to sandstone under its own
weight at a considersble velocity. This condition also occurs on Rows G & H which of
course is only to be expected as thickness of the mattress compared to the material
underneath is small and the pile must behave after passing through the sand as if there
was no sand present and the pile would move down under its own weight until sufficient
resistance for support was encountered near the sandstone.

I was somewhat concerned when this phenomens first occured on the Row J piles,
but after discussion with the Designing Engineer, it was established that in this
particular area the material under the sand mattress was ofixlow strength value, but
the désign and stability of the mattress was satisfactory for these conditions.

As pile driving has proceeded furthervout, piles on Row I & have been of
relativity firm driving after penetration of the mattress, but on Row G & H the
condition still exists,

It is appreciated that the Contractor has interested himself in this problem,
but I feel that he mey have taken rather extreme conditions in his assessments and
calculations, In fact I was quite surprised to discover that at some stage the
central reclamation would become a pond behind enclesing banks. The reference to
settlement of the sand mattress is also of interest, as the Contractor wishes to make
the point that should the mattress consolidate during and after the formation of the
stone bank and reclamation, any movement of the stone and damage to concrete work
which mey follow, should not be his responsibility to rectify. Whether this settle-
ment situetion will arise remains to be seen, however, I feel that there will be some
consolidation and can only hope that it will not be excessive.

I have attached a drawing providing more specific information as to the
dimensiénscof the sand mattress, site investigation data soil strengths and the
shape of banks etc. at Row 15 of the west quay which, is the area referred to and the
section drawn by the Contractor.

I feel that the situation is not as critical as the Contractor believes, but

as he still expresses some concern I trust that his concern can be allayed.

NS.DMW. Construction Engineer.




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

P e

JOINT VENTURE OF: P.O. BOX 1198
WILKINS AND DAVIES CONSTRUCTION CO. LTD. WELLINGTON TEL. 34-801
AND 34-892
ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:
HARBOURWILK

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
AUCKLAND
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-~

JOINT VENTURE OF;

WILKINS AND DAVIES CONSTRUCTION CO. LTD.,, WELLINGTON
AND

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF

P.O. BOX 1198
TEL. 34-891
34-892

CABLE ADDRESS:
HARBOURWILK"
AUCKLAND
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Aucklnd Harbour Board

MEMORANDUM v 2 thae August,

FROM PR TE 1-677
CONSTRUCTION ENGINEER. ‘ ENGINEER.

FREYBERG WHARF - CONTRACT 1580.

Piles 11B & 12B. Damaged During Driving And Not Accepted In The Work.

Herewith a letter from the Contractor dated 17th. August submitting a claim
of £ 433, 0. O. for the cost of replacing 2/55' bearing piles, which I would not

accept in the work.

My memorandum of the 13th. August which is attached sets, out the procedure on
chopped holes, damage and reasons for rejection of these two piles.

With regard to the Contractor's claim for reimbursement, I find it difficult
to support it, but at the same time there could be extenuating circumstances with
regard to ground conditions which may have to be considered.

For my part, I provided the Contractor with as much information as we had
available on the contour of the sandstone at the trench sides, and have discussed with
him the difficulty of driving pites in such conditions. I specified the depth that
holes should be chopped, on the basis that all things being equal the end result should
be satisfactory., With the exception of these two piles which were driven last, the
remainder of the piles in chopped holes were quite satisfactorye.

On the Contractor's part, he elected to chop the holes well in advance of
pile driving, assuming that there would be no difficulties. There is a possibility
that with his chopping bar the holes could have been out of plumb if there was a
weakness on the trench side which would not have assisted the situation that developed.
Finally he drove one pile and broke it, and the other pilebuch that the head moved
3'0" after lifting the helmet and badly cracked the pile. In both cases reputedly

unaware that the piles were under considerable strain to be damaged as they were.

The responsibility of asseéﬁng ground conditions and behaviour of the pile

during driving lays with the Contractor. I find it hard to accept that a competent
pile driving foremen would not know that these two piles were not proceeding satisfact-
orily during driving,
I do not recommend that any payment be made for the two new piles provided.

If you consider that there were extenuating circumstences with regard to ground
conditions, then a payment of

8 Chop holes not exceeding 7'0" 2 No. @ £ 23, 4. O. =0 LG 80

b. Redrive piles 55' long 2 No. @ 48, 10.0. =  97.

£ 145,
could be made.

I do not consider an extension of time of 3 days is warranted.

NS .DMW . Constructioz Engineer.




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

/

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD. WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO.. AMSTERDAM CABLE ADDRESS:

e HARBOURWILK"
FOR T ONSTRUCTION OF THE FREYBERG WHARF
e = AUCKLAND
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Construction Freyberg Whart Wilkins, Davies & Netherlands Harbour Works

ltem N&® Description Quantity Unit Rate Amount
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Aucklmd Harbour Board

MEMORANDUM _.A3%h, Auguat, 1959.

FROM TO

CONSTRUCTION ENGINEER. ENGINEER.

FREYBERG WHARF - PILEDRIVING.

Piles 11B & 12B.

On the 5th. August following the driving of pile 11B, on removal of the
helmet, the pile head moved some 3'0" to the east and some 1'7" to the south, The
pile showed signs of ease of movement by wave action and indicated that it could be
badly damaged. I noted also that 12B while relatively satisfactory for head position

showed the same tendencies.,

An inspection by diver was made on the 6th., August and serious cracks with
spawling was found on both piles from LW to sandstone. In addition; pile 12B at
sandstone level had major damage such that the diver was able to insert his closed

fist an estimated 3".

These two piles are located on the bench above the trench which was blasted
at the inner west quay. The level of the sandstone is about - 26' L.W.S.T. or 9"

above trench level., Holes were chopped on the B line from Row 6 to Row 13 to permit

the piles to be driven down with the maximum height of toe 5% above berth level, which

would provide adequate support for the piles. The level of the bottom of chopped
holes was about 29'0" L.W.S.T. which with the pile driven up to the shoulder would put
the toe at -32' L.W.S.T. which was a satisfactory depth.

We have been driving piles to a set of %" with the Menck hammer on full drop
in this area and the penetration into sandstone has been quite excessive which could
indicate that the sandstone had a low strength value. This difficulty coupled with
the possibility that the amount of sandstone on the trench side could have been less
than at adjacent piles which have been driven satisfactorily, produced side failure as
driving proceeded. Both piles drove some 6' below the bottom of the chopped hole and
with the toe moving out to the berth and the head held severe bending and damage was
done to the piles,

I advised the Contractor that these two piles were not accepted and woumld
have to be replaced, After discussion of various methods to rectify he elected to
remove the piles, trim up the sandstone with his chopping bar to give vertical holes
and drive new piles.

Both the condemned piles have been inspected following removal and pile 12B
has a complete failure 13' from the toe. The reinforcement on one side has buckled
under compression and the concrete core of the pile had disintergrated. FPile 11B
showed severe cracking throughout its length and the lower end slightly broken and out
of line at 10' from the toe. However, if this pile had had to be pulled some 30"

for satisfactory incorporation in its beam I would not be entirely satisfied with it.

Construction/Engineer.
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Auckland Harbour Board
MEMORANDUM

TO




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

-

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION C€CO. LTD., WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:

FOR THE CONSTRUCTION OF THE FREYBERG WHARF "HARBOURWILK"
AUCKLAND

559 _ July 27th 1959,

DAT

The Chief “ngineer,
Auckland Harbour Board,
P.0. Box 1259,
AUCKIAND.

Dear Sir,

Contract 1580 - Freyberg Wharf
In trying to ensure an efficient and speedy execution of the
work, we wish to draw your attention to the following points on which we
would like to receive further information :

{1) Railtrack Crossings with Crane Rail

The full length of the crane track has been ordered to be rolled
and shipped from England. In the meantime, the makers have advised us that
they would be glad to make drawings for the crane rail crossings so that
these crossings would still be fabricated in England in time. In case you
could agree to this proposal, would you please forward the necessary
information regarding flanges of crane wheels ete. before the end of the
month.

(2) Railtrack on the Western Wharf

In order to be able to place the drain holes for the railtrack
on the approach to the Western Wharf, we need to know the accurate position
of the curved railtrack within 2 weeks.

3) Services on the Deck

The drawings received so far for the services on the deck (Nos.
801/1 - 801/12) are marked "unchecked", Would you please verify the above-
mentioned drawings.

(#)  Pipework

We have not received sufficient detailed drawings of the wharf
services to be able to calculate the exact length of piping required .and,
therefore, we will order the pipes according to the quantities given in the
Bill of Quantities of the specifications.




Auckland Harbour Board. July 27th 1959.

-2

We are preparing a detailed time schedule for the work to be
carried out in connection with the wharf services.

In connection with ordering materials and planning of the work
involved, we would appreciate receiving detailed drawings as early as possible.

Yours faithfully,
WIIKINS, DAVIES & NETHERIANDS HARBOUR WORKS,

/
f ¢ /4
A

A 4 . Lindenbergh,
A Project Manager.

rd
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Auckland Harbour Board
MEMORANDUM

TO




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON TEL. 34-891

AND 34-802

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:
‘"HARBOURWILK"

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
i AUCKLAND

Nou O oareJuly 23rd 1959.

The Chief Engineer,
Auckland Harbour Board,
P.,0. Box 1259,
AUCKLAND.

Dear Sir,
Contract 1580 = Freyberg Wharf

We wish to report the fact that yesterday, July 22nd, the "Van Yung",
whilst berthing along the Jellicoe Wharf, dropped her anchor and picked up
a mooring wire of our piledriving frame.

Fortunately, our crew were able to let the wire run off from the winch
on the piledriving frame so that no damage was done although one day's production
was lost while recovering the wire and re-positioning the piledriving frame.

The position of our piledriving frame and its moorings has been discussed
with the Harbour Master some time ago and no doubt the pilots are aware of our
floating plant in this area.

We fully appreciate the difficulties involved and that circumstances
might compel the pilot to order the anchor to be dropped while berthing a ship
but where circumstances would permit, the co-operation of the pilots in trying
to avoid further delays and damage will be very much appreciated by us.

Yours faithfully,
WILKINS, DAVIES & NETHERTANDS HARBOUR WORKS,

Yid. Lindenbergh,
: Project Manager.




Aucklmd Harbour Board

P 26483

INSTRUCTIONS TO FOREMEN & INSPECTORS
ENGINEER'S OFFICE,

To. THEE CONSTRUCTION FNGIKEER

Subject_

et i

-

NS
P 7
Engineer{lhe Boapd.”

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on. ) e at a cost ofi—

Labour

Material

Total £

REMARKS:




Auckland Harbour Board

MEMORANDUM

TO

Hammer Specific




£ Auckld Farhour Board 26450

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

MAN G ORK . Date }"_ik, L June 19-;,3,

Subject

es and rittings for test
. 4 2 = 7

NOG o e 1202/ <,

16L  Engineer to the Board.
(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on_ S P 3, _at a cost of:—

Labour
Material

REMARKS:




Auckland Harbour Moard

MEMORANDUM

FROM » TO
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RAKER




P. HARRISON.M.N Z.1.8 , Rea NG C. K. GRIERSON.0.B.E,, F N.Z.I.S. NG. BRANCH OFFICES TELEPHONES 43-578
ROTORUA 40-360

. ON & GR/ WHAKATANE
. €
AND
? PARTNERS 201-202 VICTORIA ARCADE
% QUEEN STREET
AUCKLAND, C.1 27th May, 1959

REG. SURVEYORS, REG. ENGINEERS
TOWN PLANNERS

R. M. GRIERSON. M.N.Z..S.. REG. ENG
SPDEVERELL, MiNZEHS:
R. L. ROUD, M.N.Z.1.S. (ROTORUA
R. F. COLDHAM, M.N,Z.1.S. (WHAKATANE)
The Engineer,
Auckland Harbour Board,
P.0. Box 1259
AUCKLAND. Cels

attention: Mr. P. Hutchinson

Dear Sir,

re: Freyberg Wharf - base lines,

Tn sccordance with your verbal request we forward herewith
copy of our tracing 939S, showing the position of the various survey
marks and general details in connection with the new Freyberg Wharf.
This is the plan which has already been supplied to the Contractore.

=

Yours faithfully,
HARRISON & GRIERSON & PARTNERS.

Per: R. DICKSON




BRANCH OFFICES;
ROTORUA R. L. ROUD, M.N.Z.1.S.
WHAKATANE R. F. COLDHAM, M.NZ.1.S.

EARE RS TELEPHONES 43-578 40-360,

CONSULTING ENGINEERS
REGISTERED SURVEYORS
TowN PLANNERS

201-202 VICTORIA ARCADE,
R
. M. GRIERSON, AM.N.Z.LLE, M.N.Z.1L.S., i AUCKLAND, C.1.
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WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

-~

JOINT VENTURE OF:

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON
AND
ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF

P.O. BOX 1198

TEL. 34-891
34-892

CABLE ADDRESS:

"HARBOURWILK"
AUCKLAND
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Aucklmd Farbour Bourd 26304
s e

INSTRUCTIONS TO FOREMEN & INSPECTORS
+—=EVGINEER’S OFFICE,
L Date__2Lith April

Subject. FREYBERG W

copies of A.610/1 on w
soffit levels of the beams and pile caps
marked. Two are for issue to the Contr

for your refercnce,

—— G ﬁfz,%
Engineer to the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was

], d ",
p on, : Fo ] ____at a cost of:—

Labour
Material

Signature.

Date e e us o T




Auckland Harbour Bourd
pre : *m[ﬁ 26296

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

- /
g g i

Chled Engineer fo the Baay} ¥

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on_____ . __at a cost of:—

Labour
Material

REMARKS:
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INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

THE CONSTRUCTION ENGINEFR

Subject  FREYRERG RELN

"ORCT

Date

4 244 A - 4%
15th April

G _DETAILS

are four co

2 and S.114
‘or issue the C¢
previous issu
of certain bars
have become ajpparent.
affected, ill you,
following alterations to the

Contractor.

to remove

CCpiCE

copies e
Nose. E

Se1144/3
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«775/1
and 7
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Pt
Chiel Engineer o the

3 e
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Contract
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1 of drawing
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some
Drawi
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consistencies
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corner
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S
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Board.

(This Form te be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on.
Labour
Material

REMARKS: _

_at a cost of:—

26281

Signature.

Dhire_ - o= o




A Auckland Harhor Board 96259

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

B
<NA

welded under
ieter sguare or hexe
r with 4" thpread and w
her welded under head
" diameter square or hexagon headed
15" long with 4" thread.

This information ls intended
Contractor to order the bolts: detalls
will be contained on the wharf services
variation order for the work will be issue
those drawings.

Leses \

CLP 1 HIEB Chief i Engineeﬁo the Board:

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on____ ________ata cost of—

Labour

Material

REMARKS:

Signature &

Date___




Aucklmd Barbour Board 26257

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE

Date  2nd

o7 . 1880
r LUL . AiVe 190UV =

\KER FILES

amend the fourth
ation to read - "excep
' ete.

A587/1 alter t
etc.

I e wi the Contra
aV Or o nade to cover this

The centre line of the raker piles
interseet the centre line of the besrer piles
££it of the beam, Dea

X j,:r’ﬁ‘ O
Chief Enginee’r'm the Board.

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Worlk)

This work was completed on______ i ___at a cost of:—

Labour
Material

REMARKS:




16th March, 1959

The Project Manager,

wilkins, Davies & Netherlands Harbour Works,
F. 0. Box 1198,

'\UCKLAND c- 1. L

Dear Sir,

Further to our conversation with regard to the
construction work on the new Freyberg Wharf, I wish to inform
you that you must conform to the following regulations concerning
the satisfactory lighting of your floating plantand the outer
portion of the new construction during the hours of darkness.

(1) All anchored or moored floating plant must carry a bright
white light at such a height and in such a position as to be
most visible to all craft maneuvring in the vicinity.

(2) The outer extremities of new construction must at all times
be adequately marked with all round white lights.

It is understood that you are driving an isolated
test pile several hunired feet from the shore. The position of

this at night must be indicated by a flashing red light. Our
constmetional engineer will assist you in this matter,

Yours faithfully,

DEPUTY HARBOURMASTER

JOW/HC
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17th March,

Mr. L.W. Harrison,

Electronic Development & Applications Co,
P.C. Box 6415,

Te Aro,

WELLINGTON

Dear Mr. Harrison,

Mr. Mason of the Bluff Harbour Board has told me
that you are suprlying equipment to him for measuring the
stresses 1n sheet piles and tie rods. He tells me that
you have developed an acoustic type of gauge which though
it did not stand up to driving stresses is considered the
most stable type if it can be fixed after driving,.

I am also interested in the resistivity gauges
which you are attaching to a small plate enclosed in a
waterproof capsule,

I enclose Drawing A.587/2 showing in red the
position at whieh it is proposed to fix the gauges.

Could you please send me details, cost and delivery
of the acoustic and resistivity 1ich you are supplying
to the Bluff Harbour Board along with your recommendations for
the installation.

faithfully,

CHIER ENGINEER TO THE BOARD

Encl: One

PSH3HEB




13th March, 1959.

Wilkins, Davies and Netherlands
Harbour Vorks,

'BERG WHARF CONTRACT
BANKS AND RECLAMAT

1 of' construction of the stone bank shown
«30 (A.H.B. Drawing No.B1318/1) is approved.

As regards the construction of the reclamation between
the stone banks, will you please submit a rate per cubic yard
(as measured in the delivery truck) for suitable run of pit
scoria, delivered, placed and consolidated to grade in the
reclamation,

This rate per cubic yard should be itemised into =
(a) Prime cost at tip head on site.

(b) Rate for placing and consolidating to grade.

Yours faithfully,

PSHIHEB
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Aprcklamd Harbour Board

MEMORANDUM

ruction for the stone
proposal is b 1 on tk
conjunction with the ) f the stone.
are driven and before deck fals rk is placed.
The amount off stone rec 1 is practically
and no amendn to quantiti as Billed are
ubject to the shape being sui e, I can see

method.

2. Reclamation:
Further to my memo of 10th. February, I have had preliminary
the Contractor re ling undertaki this work and the provision of
To ensure contim y of su and quality, it is considered that
the best material.

For the Contractor to under

surement.

nethod has the difficulty of arriving at a satisPaectory
measured volume, and the tendency of the Contractor t d his rate to cover
indefter

4

tory rate

d to arrange for suitable filling at lower rates

method would have advantages and
ted i this should be itemi
cost he scori the cost of plant to form and consolidate
ad mark up if S hat, s d suitable cheaper f

2ble at intervels the necessary adjustment can be made.




Aucklod Harbouwr Board

»
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

Date

-

Subject CONTRACT

e ,A*S—NJ—/%»
Enginee{lo the Board:”~ J

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on, —_____ata cost ofi—

Labour -
Material -

REMARKS:

Signature____

Date




Aucklandy Farbouwr Boeard b
¥ 7 22 S i raate 26198
INSTRUCTIONS TO FOREMEN & INSPECTORS
-;;CINEER’S OFFICE,

To_ THE CONSTRUCTION FENGINEER Date 12th

Subject

ng Noe. A.810/1,

rour reference

Encl: 4 copies Drg. 4.810/1

Cdia' G \)4/'

— e

hief Engineer to the B afﬁo/é

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on_____ e iy _____at a cost of:—

REMARKS:

Signature

Date




Harbour Board,

constructio: L Freyberg Wharf has commenced

e on the eel sheet pile bre

I understand that you } xperience
of the use of strain gauges on sheet p We: are
considering fitting strain gauges to our ¢ tie
rods so would ap an y 1d send us.

Yours faithfully,

CHIEF ENGINEER

PSH:HEB




26th February, 1959,

The Project Engineer,

Messrs, Wilkins, Davies & Netherlands Harbour Works,
P.0. Box 1198,

AUCKLAUD Co1 e

Dear Sir,

CONTRACT NO, 1580 = FREYBERG WHARF

Thank you for your letter submitting for approval
your schedule for daywork in terms of Clause 52 (5) of the
General Conditions of Contract,

In this regerd 1 have toc advise that under most
circumstances it is anticipated that extra work or
variations will be done under the relevant bill item if appliceble
or you will be asked to submit your guotation for such worke.
Such being the case it will be eppreciated that daywork will
only be used when there is no alternative,

The rates quoted are approved.

Yours faithfully,

CHIEF ENGINEER TQ THE BOARD




Aucklmd Barbour Board

4 26159

INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

Date 26th Februsry

Subject

—5 R T

Engineer %o the Board,

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on.__ at a cost of—

Labour
Material

REMARKS: _




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS
<

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON TEL, 34-891
AND 34-892
ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:
HARBOURWILK

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
AUCKLAND

41.61/A.H.B. no..219. Mail 25. oare 18th February,

Jualf ccadiay
7 ,

Astd Lo ﬁ,é.vh:-l’ CCaka gt .
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Auckland Harbour Board

MEMORANDUM

|
FROM TO
CONSTRUCTION E E

Herewith letter from the Contractor

establishment

meth

reconsideration of my ri the minimum age of concrete




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

<

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD. WELLINGTON
AND

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

TEL. 34-891
34-892

CABLE ADDRESS:
FOR THE CONSTRUCTION OF THE FREYBERG WHARF HARBOURWILK

AUCKLAND

¢1/A.H.B.

on Wharf Deck.

scussed 1l
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Auckland Harbour Board

MEMORANDUM

FROM
CONSTRUCTION ENGINEER

TO

FREYBERG WH

Herewith letter from the Contractor dated 5th.

submitting for appron

e .abour R : se 1 > red to schedule rates

at present in operation on crane erection and other works by

and no
satisfactory.
2on Plant R I recommend

e Materials [ : The nett

the accepted practice in the

/;€§ /’ V7 %

Construction/Engineer.

NS . DMW,




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

4

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON TEL. 34-891
AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO. AMSTERDAM CABLE ADDRESS:

FOR THE CONSTRUCTION OF THE FREYBERG WHARF HARBOURWILK'
AUCKLAND







WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

-

JOINT VENTURE OF:
WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON
AND

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM

FOR THE CONSTRUCTION OF THE FREYBERG WHARF

41.01/4.H.B. no..210 Mail 24

Dun

mped

are not comp

P.O. BOX 1198

TEL. 34-891
34-892

CABLE ADDRESS:
"HARBOURWILK"
AUCKLAND

oare.13th February, 1959

\ &







Auckland Harhour Board 96073

-
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,

Date_ 2 y 19§

- o

- TUELTR S0y Touvan oy
— HE CONOAHUL 20 ol BAR . <ULE Januaryy

Subject  CONTRAC B0 = ( JRUCTION OF

Herewith two sets of drawings and schedules

-]

““_VL " of

and Deck Slab Reinforcement in Area

o nte o R T e A
LEBUEe TO e Lonitracuor.

i N

: v e
Engineer to the Board. £

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on, Late —_______ata cost of—

Labour

Material

REMARKS:

Signature St

Date -




Aucklad Harbour Moard
MEMORANDUM 23rde.. . December,. 1958,
FROM T
CONSTRUCTION ENGINEER ENGINEER

FREYBERG WHARF CONTRACT.

Herewith letter from the Contractor dated 22nd.
December, submitting for approval V.H. Farnsworth Ltd. as a
sub-contractor to undertake the painting of sheetpiling.

Farnsworth will provide the labour only, the
Contractor supplying the tar paint.

I am advised that arrangements have been finalized
for the supply of tar paints for the whole of this work from
the Auckland Gas Co,

4ﬁ:‘

Construction Engineer,

e ol Pl i
/4t{iingf

NS, DMW.




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

-~

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION CO. LTD., WELLINGTON TEL. 34-891

AND 34-892

ROYAL NETHERLANDS HARBOUR WORKS CO. AMSTERDAM AR E OO e
HARBOURWILK

FOR THE CONSTRUCTION OF THE FREYBERG WHARF
AUCKLAND

werodil C1/ B=1 133 e mber, 1958

The Chief Engineer,
Auckland Harbour Board,
AUCKLAND C.1.
Dear Sir,

We intend to

V.H. Farnsworth

3

W

XINS. D

E“ry RLAND




Auckland Harbour Board

MEMORANDUM 22nd...December, 1958.
TO

FROM

CONSTRUCTION ENGINEER. ENGINEER.

FREYBERG WHARF CONTRACT.
TEST PILES

With reference to the attached letter from the
Contractor dated 18th, December, I have no instructions re
measurement of this wérk, and I propose that the cost of
casting and driving of the piles be at agreed rates and paid
under Item 77 (Prov. Sum of £ 5,000 for testing piles).

Construction Engineer.




Aucklamd Harbour Board

MEMORANDUM

19%h..Pecember, 1958.
FROM

CONSTRUCTION ENGINEER.

TO
ENGINEER.

FREYBERG WHARF - PHOTOGRAPHIC

RECORD OF CONSTRUCTION.

Work on the contract is now reaching the stage
where photographic records of construction should be commenced,
I understand, howevery that the Department's camera is not

servicable and that a replacement camera has been requested,
Could this matter be expedited,

A

Construction Engineer.

NS.DMW.




WILKINS, DAVIES & NETHERLANDS HARBOUR WORKS

>~

JOINT VENTURE OF: P.O. BOX 1198

WILKINS AND DAVIES CONSTRUCTION C€O. LTD., WELLINGTON TEL. SA891
ND 34-892
A

ROYAL NETHERLANDS HARBOUR WORKS CO., AMSTERDAM CABLE ADDRESS:

"HARBOURWILK"
G WHARF
FOR THE CONSTRUCTION OF THE FREYBER AUCKLAND

18th Dec. 1958

DATE

The Chief Engineer,
Auckland Harbour Board,
AUCKLAND _C.1.

RE: _Test

Dear Sir,
In reply to your letter of 24th of October, we confirm

the order to make two test piles.

As we pointed out to the R.E., we have to make certsin
extra arrangements, as our main casting yard is not yet ready and
we presume that you will agree that extra costs involved would be
payable to us.

Referring to your last paragraph of the letter, we would like to

approach you again when the result of the test driving is known.

Yours feythfully,
o/
WL L

/;’mns, 1ES AND
N?HERLAND.» HARBOUR WORKS




11th December, 1958

THE CHIEFI NGINEER [HE GENERAL MANAGER

(2

Wilkins & Davies

(011,;1;1"4(.1.1.\;" NPT {, 1 me at PI‘OV..U,L\A“,.L
"'.Lcencc to 4.”4101" .C‘e,Lcu.uI‘c,ud =} tie bars and steel

during 1958 for the above contract have been
issued by the Customs ch.;‘:rt,:ent.

In secking rification of the term "Provisional"

the Contractor is informed (u@(, copy of letter attached )daked 25-N.S2
that the matter will be reviewed on coneclusion of
discussions now being carried on between the Reserve Bank
and the Auckland Harbour Board,

S8ince I have no knowledg much discussions
e Contra r reguires earl; L faction in this
b T 3 3 requested

the
ar the
affecting
agreement

RAJS s HEB




Aucklamd Harhowr Board

25981
INSTRUCTIONS TO FOREMEN & INSPECTORS

ENGINEER’S OFFICE,
To_ THE CORE Date_3rd Decemtk

Subject CONTRAC]

Please

contractor to make
drive two 65' long

ske and
information on the

bout 30 feet below

layer oi sandasi

A =

Engineer(lo the Board.”

(This Form to be filled up & returned to Engineer’s Office immediately on completion of Work)

This work was completed on. at a cost of(—
Labour

Material

REMARKS:




27th November, 1958

your letter of the 24th of October
t piles are to be made and driven

not holes need to be drilled in
the overlyin sandstone, Particulars of these
piles and location of test drive will be blied to you.

SUup

not prepared your request
! )0 T > ment of plant

then to be paid half bill rates p it 61, 6

I am

id a Jump sum of

ars faithfully,




927/5

« Wilkins, Davies
arbour Works,
ox 1198,

D C,1.

further
r. Seagar regarding
pile punts for a
tharf Contract 1 have to

available on the followin

ire Rate - £40., 0. O.
llooring lines will be
renewals necessary 4
hirer's account,
unt to be returnable on two weeks
side.
Punt to be returned in same good order and condition

when delivered to the

notice on eithe

ITalr wear

We awalt

Yours
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WILKINS & DAVIES CONSTRUCTION CO. LTD.

P.0, Box 1198, AUCKLAND,

- A

November 11, 1958,

The Chief BEnginee
Auckland Harbour Board,
C.Ps0, Box 41259,
AUCKLAND .

Dear

Contract Noe 1580 = Freyberg Wharf -
Whalingse

After discussion with your Resident Engineer
Mr. Seagar regarding our previous letter of 24th October,1958,
we agreed to forward a new proposal for alteration of items
124 and 125,

The reason is that lr. Seager prefers to have
t of the material required for the splices included
rate for Item 125,

We now propose the following alterations ¢

Item 124 L45.2 tons = 598.10. O per ton

Item 125 L2 Mo £5l4¢ 0s O per unite.

DeDe

Aééﬁﬂﬂ;mji.







WILKINS & DAVIES CONSTRUCTION CO. LTD.













WILKINS & DAVIES CONSTRUCTION CO. LTD.
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COPY

TO GENERAL MANAGER

>

25th June, 1957.

Messrs E.D. Kalaugher & Co.

PeUe

Box 9y

LOWER HUTT

which
out p

equlr
when

e
™

Thank you for your letter of June 17th in
you enquire as to the possibilities of carrying
jle driving and similar work for the Board.

There is no immediate prospect of such work
offered but I will bear in mind that you are
ped for such work and will communicate with you
a suitable copportunity occurs.

Yours faithfully,




COPY TO GEN

21 &

21st June,

Dear Sirs,

EET PILING

Thank you for your letter of June 11th in
which you report the present situation in the supply
of steel sheet piling.

The situation seems most uncertain and I
will communicate with you further depending on the
progress of the project at this end.

In the meantime I should be grateful if
you would keep me posted as to any changes in the
situation.

Yours faithfully,




& D, Kalaugher & Co. Ltd.

= Civil Engineering Contractors

Telegraphic Address: P.O. Box 9, LOWER HUTT,

Lower Hutt

Y,

rbour Board,

have rec

a cont

sewhere plant,

1
ving accurately

s present
If your
withi h category, we
available fc
rineer.,

contract

30
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AUCKLAND HARBOUR BOARD
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PLEASE ACKNOWLEDGE

PLEASE REPLY DIRECT
SUBMITTING COPY TO
IEAD OIFICE

PLEZASE REPORT

FOR YOUR INFORMATION.
PLEASE RETURN

FOR NECESSARY ACTION
PLEASE

RN e



TELEPHONES: WHITEHALL 2537, 2538

o

CABLEGRAMS: COWARDS LONDON

ALL ~ODES! PRI
Al ODE 6T

ESTABLISHED 1837

-
[~

AGENTS FOR

OVERSEAS CORPORATIONS T

WJP //1‘ \P
29/57 11th June, 1957.

Steel Sheet Piling.

e - ENd5
ES

We thank you for your letter of the 18th Apr in regard to
your fut requirements for 802 tons of steel sheet piling.

heve interviewed both the Appleby-Frodingham p
the Larssen people in London, namely, The British Steel Piling
and Sagme Ltd. respectively.

Our investigations have shown that it
order be placed immediat reasonably prompt shipm during
is to be secured. Both rollers of this piling express their inability
to look further forward in the future than the present rolling since the
demand for steel piling continu at a very h level.

ly we would strongly recommend to your Board, t
desirability of placing your orders in hand before the end of the year
as was envisaged by you, and indeed, we suggest that it be done immedi

As you may be aware, an export quota is give
to cover their over-seas orders and the demand against
indeed.

The British Steel Piling Co.Ltd.

The above are
follows:—

Yuantity: Over 50
Quality of

Steel: _ B.S
£52. 0, 0d. per ton.

S. 15 of 1936.

One slinging hole per pile free of charge.

"Piling will be invoiced at price ruling for country of
destination at date.of despatch. Order would be subject to confirmation
by Purchaser & Supplier three months before scheduled rolling.*

This material is offered subject to inspection if required
and finel acceptance at the Works of the Appleby-Frodingham Steel Co.,
Scunthorpe, Lines. No.charge for ordinary inspection or provision of test

i 8, extra charge for surface inspection.....l0/-d. per ton."

Jeontinued. .. seiss e




The Auckland Harbour Board. 1lth June, 1957,

Time of Delivery: September or October rollings, subject to
export quota being available.

Place of Delivery: F.0.B. Hull,

Terms_of Psyment: Net cash against Mate's receipt and invoice in
London at time of shipment.

Available for Acceptance

within: 28 days.

Section: No. 4

In Lengths of: 10/50 ft.

Quantity: Over 50 tons.
Quality of

steel: B.S. 15 of 1936
Prices £52. 7 6d. per ton.

Extras: One slinging hole per pile free of charge.
Extra for rolling lengths
over 50 ft. up to 70 fteesseel/=d. per ton per ft. for each
ft. or part thereof over 50!,

"Piling will be invoiced at price ruling for country of
destination at date of despatch. Order would be subject te confirmation by
Purchaser & supplier three months before scheduled rolling.*

"This material is offered subject to i tion if required and
final acceptance at the Works of the iAppleby-Frodingham Steel Co.,
Scunthorpe, Lincs. No charge for ordinary inspection or provision of test
certificates, extra charge for surface inspection....l0/-d. per ton".

Time of Delivery: December 1957, subject to export quota being
available,

Place of Delivery: F.0.B, Hull.

Terms of Payment: Net cash against Mate's receipt and invoice
in London at time of shipment.

Available for Acceptance
within: 28 days.

Section: No, &

In Lengths of: 10/50 ft.

Quantity: Over 50 tons.
Quality of

steels B.S. 15 of 1936.
Price: £52. 7. €d. per ton.

Extras: One slinging hole per pile free of charge.
Extra for rolling lengths over 50 ft. up to 70 ft....
1/-d. per ton per ft. for each f£t. or part thereof over

"Piling will be invoiced at price ruling for country of
destination at date of despatch. Order would be subject to confirmation
by Purchaser and supplier three months before scheduled rolling.®

"This material is offered subject to inspection if required
and final acceptance at the Works of the Appleby-Frodingham Steel Co.,
Scunthorpe, Lincs. No. charge for ordinary inspection or provision of
test certificates, extra charge for surface inspection...l0/-d. per ton."

Time of Delivery: January 1958, subject to export quota being
available.

Place of Delivery: F,0.B. Hull.

Terms of Payment: Net cash against Mate's receipt and invoice in
Lohdon at time of shipment.

Available for Acceptance
within: 28 days.

/eontinued,.oeeacs




The Auckland Barbour Board. 11th June, 1957

We have also raised with these people their ability
to offer the Larssen No. 5 and if necessary this section can be
transfered to Appleby-Frodingham Section No. & when it can be rolled
at the same time as the two items in the first section of the
Specification.

Subject to Export Quota steel being available at
date of receipt of order, Appleby-Frodingham would offer to supply the
175 tons of No. & section from rollings during September or October
this year, the 412 tons of No. 4 Section from a rolling early in
December of this year and the No. & Section either 157 tons or 215
tons from a rolling due to take place during the first half of
January 1988. All prices are F.0.B., Hull,

Sagme Limited.

These people are agents for the South Durham Steel &
Iron Co. Ltd. and we again inform you that if an order were placed
immediately, they can supply the Larssen No. & and if necessary, the
Larssen equivalent of the Appleby-Frodingham sections, to the extent
of 1,000 tons or more for shipment to arrive in New Zealand before the
end of this year.

As =z present indication of price, we are quoted £52
per ton F.0.B. Middlesbrough subject to confirmation.

We are sending to you herein a leaflet giving details
of all the Larssen sections for your information.

We would stress again that the query raised in the last
paragraph of your letter regarding the possibility of an order being
placed at the end of this year, and the resulting delivery, is very
difficult to answer and the steel mills find themselves unable to give
anything like a close estimate in view of the uncertainty of the Export
guota and both have asked to stress the  desirability of meking an
immediate requisition.

We hope that the information we have given you is of
some help to you and we shall look forward to the receipt of your
instructions in due course.

=T
Yours/[faithfully,

pro: WILLAAN

COWARD & CO. IID.

W.J. Peterson.
Manager.




'SOUTH DURHAM STEEL & IRON CO,,

INCORPORATING
) CARGO FLEET IRON COMPANY LTD., MIDDLESBROUGH.

DIMENSIONS AND PROPERTIES OF
LARSSEN STEEL PILING

SECTION 10A

BRITISH OCTOBER, 1955

b
S Welght Combined Section Mod
F b h d t Square Inches 5
Section Inches Inches Inches Inches per foot of Ibs. per
wall linear foot

Mom. of Inertia ins.

ins.t per foot per foot

| GB : 0.32 0.23 5.44 2430 " 20.0 7.8

1U 0:37 0.37 6.38 28.50 . 23.3 9.1

2 3 0.40 0.31 7.35 279 | 2498 622 5.8

3 3 ; 0.56 0.35 933 | 4166 .74 1233 253

3B ] 0.53 0.35 9.34 41.70 . 175.1

0.61 12.07 56.75 . 286.9

0.87 14.34 67.19 ; 3719

0.87 17.47 81.84 p 676.1

0.50 8.03 40.40 A 46.1

153 /173 0.40/0.50 | 0. 7.73 | 32.79/40.40 : 27.2

Igh ]

Sectional elght Combined
= Mom. of Inertia

cm.*t fm.

Section Mod.
cm.8 fm,

Section . ; ) ; Area cm.? Jm.

Kg. /m. Kg./m.2
of Wall * oy

Linear of Wall

8.1 58 115 36.2 90 2729 419

9.5 9.5 . 424 106 3184

10.2 7.8 156 8 | 12 8494

140 8.9 198 i 155 16839

13.5 8.9 198 7 . 7 23910

15.5 10.9 256 39165

22.1 1.9 303 100.0 50777

220 14.0 370 122.0 92298

127 12.7 170 "~ 60.1 6290

400 /450 102127 | 7.8/127 | 164 | 48:8/60.1 3709

Rolling margin is within 4 per cent over and 2 per cent under theoretical weight.










48 WELLESLEY ST. WEST
AYTKLAND, C.1., N.Z
PHONES: 41-456
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P.O. BOX 2756
AUCKLAND, C.1., N.Z.
CABLES AND TELEGRAMS:
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TELEGRAPHIC & CABLE ADDRESS
DREDGER™ WELLINGTON

TELEPHONE 70-789 (31

* RICHARDSON, McCABE & CO. LIMITED

ENGINEERS AND MANUFACTURERS' REPRESENTATIVES

CHES AT, 13 GREY STREET,
AUCKLAND v
& CHRISTCHURCH WELLINGTON, ¢.1, N. Z.
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AUCKLAND HARBOUR BOARD. e~ —

S S T, " T Ol
We acknowledge with thanks receipt of your letter of the

9th April with which you enclosed a copy of a letter dated

5th April from the Chief Engineer to the Auckland Harbour Board.

. Lowca Black Varnish is manufacturered and sold by the
United Coke & Chemicals Co. Limited, Sales Dept., 34, Collegiate
Crescent, Sheffield, 10 and they will be able to let you have full
information regarding its composition, etc. Occasionally sheet
piles are painted with preparations manufactured by Wailes Dove
Bitumastic Limited, 6, Duke Street, London, S.W.l, but we should
mention that they have a large number of different types of
coating and it would be best if you communicated with them direct.
We believe that certain of the thicker Wailes Dove coatings
should be applied to the piling at the site, but the makers will
advise you regarding this.

- The bulk of the piling which we supply is painted with Lowca
Black Varnish and we should mention that the covering capacity
of this is of the order of about 40 square yards per gal{on.
One disadvantage of a black paint complying with B.S3.1070 is
that the coating is somewhat thinner; this is indicated by the
information given in the British Standard that the paint normally
covers 80 square yards per gallon.

We are firmly of the opinion that it is not worth spending
money on any expensive paint as even the best will have a limited
life compared with that of the piling as a whole. To take an
extreme case, even a sprayed zinc or other metallic coating would
h.veljklitc of perhaps five %0 ten years only, while its cest

would be prohibitive. As we have already memtioned, the money
* would be far better spent in using a heavier pile sectiom
having an increased thickness of metal. We would remind you
that it is possible te supply any of the Frodingham sections
a% a rolled-up sectvion having 0.05% of additicazl thickneze.,
petalls are Efven at the top of the enclosed copy of our
drawing No. 36587/3. The,chickened-ug sections given in the
bottom portion of this drawing can only be supplied if the
tonnage ordered is sufficient for one complete rolling and
this m;;ng for quaftities og the order ;f ljoooltona or so.
The rolled-up sections can be supplied for Smaller quantities
ofaéFEHT_—__P

Yours faithfull
for THE BRITISHE STEEL PILING CO.LTD.
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Flange ond Web thicknesses increased
by increas/ng Jdisrqnce befween rolls.
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