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WAIWAKAIHO BRIDGE. 

Provincial Secretary's Office, 
New Plymouth, 7th April, 1858. 

TENDERS for the erection of a Bridge 
over the ·w ai wakaiho River will be re­

ceive cl at this Office, till noon on Friday, 
the 7th :May next. 

The Plans, Specifications, and Condi­
tions of the Contract may be seen at this 
Office on and after Friday, the 16th inst. 

I. N. WATT, 

Provincial Secretary. 

BURNING OF STANDING FERN. 

Provincial Secretary's Office, 
New Plymouth, 9th April, 1858. 

NOTICE is hereby given that the Police 
are strictly enjoined to proceed against 

all persons who shall wilfully fire the fern 
within the limits of the Town of New Plv­
mouth ; the lVI unicipal Police Ordirntn~e 
imposing a fine not exceeding Five Pounds 
in every such case. 

I. N. vVATT, 

Provincial Secretary. 

WAIWAKAIHO BRIDGE. 

Provincial Secretary's Office, 
New Plymouth, 14th April, 1858. 

THE Designs for the W aiwakaiho Bridge 
may be seen at the Council Chamber, 

between the hours of 1 and 4 o'clock p.m., 
on Friday, 16th, Tuesday 20th, and Thurs­
day, 22nd instant. 

I. N. WATT, 

ProYincial Secretary. 

Provincial Sl!t:retary's Ott1cc-. 
New Plymouth, 14th April, 18,3~. 

THE following Letter from Colonel 
i\fouLD, R.E., is pnhlished for gcnernl 

information. 
I. N. "\VATT, 

Provincial Secrct,•ry. 

Royal Engineer OfficL', 
Auckland, 6th Man;h, l ~5S. 

Sir,-I have the honor to acquaint you 
that I have returned lJer schooner Pclsi!'·t 
the designs, 14 in number, as in the t:l'­

closed list, for a bridge over the \Vai11a­
kaiho river, received from you in a ho"·, 
and also another, No. 15, which was n·­
ceived through the Post Office with a let­
ter enclosed unsigned. I haye taken this 
latter design into consideration notwith­
standing it reached me in an irregular man­
ner, but as though it possesses merit, I do 
not consider it entitled to one of the pn -
miums, the irregularity in the mode of its 
transmission is of no importance. I how­
eYer send it to you that it may be returned 
to the designer whose address I presune 
you have. 

In considering the several designs I e]i .. 
minated one by one, those which palpably 
in my mind ,Yere insufficient in point of 
strength and one on the suspension princi­
ple which was not trussed to diminish as 
far as practicable vibration, oscillation and 
undulation and which was othernise weak. 
In this way I set aside the first five in the 
list, leaving ten or ratter nine (for Y Zand 
X X by the same hand do not differ in the 
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principle of the bridge) for more deliberate 
consideration. 

Taking the clesigns in the list in 
succession I come to No. 6, which not­
withstanding the calculations made by 
the designer, accurate as far as they go, I 
must also set aside as not sufficiently strono-. 
The designer assumes that the rule for c~l­
culating the strength of a simple homoge­
neous beam is applicable to one built ac­
cording to his design in short lengths and 
in several thicknesses, ancl therein is a se­
rious error at first starting, besitles that he 
has not taken into consideration the \\·eight 
of the beams themselves which should be 
an element in the ca1culation ; further he 
takes the value of S (the ultimate trans­
verse strength) in my opinion at too high a 
rate: doubtless the experiments made at 
Sydney would give the value stateci, but it 
must be recollected that all such experi­
ments arc made with carefully picked sea­
soned material of short lengths, small scan­
tling and straight grain under the most fa­
vorable circumstances, an allowance should 
therefore be made for defect in strength of 
less carefully chosen, less seasoned mate­
rial whose grain may be twisted and not 
equal throughout the whole section of a 
"·idc beam or plank. The arched form gi­
ven to the girders in this design would add 
to their strength provided the abutments 
were sufficiently substantial and immovea­
ble, and doubtless the designer felt he 
wanted such addition, but as a simple in­
spection of the Sketch will shew that the 
portions of the abutments of which the de­
signer bas availed himself are insufficient to 
resist the great thrust of so flat a srgmcnt­
al arch, and as they may he moved by 
earthquakes, they cannot be depended on to 
compensate the deficiency of streno·tl1 in the 
beams. The designer's calculatio~1s of the 
available strength as compared ·with the 
possible weight to be thrown on the bridge 
are very close, viz., 45 tons of capability 
to meet a possible weight of 44 tons, and it 
cannot be considered that the available 
streugth is taken too low at one fourth of 
the calculated breaking weight, for it has 
been ascertained by careful experiment that 
any load beyond that destroys the elasticity 
of the beam, and thus an clement of des­
truction is at once introduced . It must be 
further considered that a drove of cattle is 
not a dead weight, but a movi1w ·weicrht 

• "b . o o 
causrng a v1 ration and resolvino· itself to 
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a crrtam extent rnto a percussive force 
which would add by so much to the loaa'. 
Taking all these points into consideration 
that a serious error has been made in th~ 
calculations of the streno-th of the brido·e 
which without that error

0

are too close, co~1~ 
paring capability and duty, to be safely 

carried into practice ; that the ultimate 
strength of the material is takrn at too high 
a rate ; that no allowance is made for the 
percussive force of a moving weight, nor for 
the percussive force of high winds impin'"­
ing obliquely on the road way ; I cann~t 
come to any other conclusion than tli,lt 
stated at the beginning of my remarks on 
this design. Besides that it is not an eco-­
nomical design, the qu.:mtity of timber in 
the beams alone, if judiciously disposed, 
would have constructed the whole of a safe 
and sufficient bridge, and the Estimate is 
palpably too low. I have entered thus at 
length into the consideration of this design 
because the calculations at the commence­
ment of the description give a specious air 
of sufficiency to it which might have im-­
posed upon those who were not thoroughly 
qualified by professional education to detect 
their comparative fallacy, but in making 
these remarks I do not wish it to be under­
stood that I am of opinion there was the 
slightest intention on the part of the de­
signer to mislead. 

Of No. 7 I will simply remark that the 
tie rods on which the whole strength of the 
bridge depends A.re quite insufficient to meet 
the tension that would be brought upon 
them considering there would be to a cer­
tain extent a transverse strain where the 
struts rest upon the junction between the 
double and single rods, besides that neither 
the drawing nor the specification gives any 
thing like sufficient information to enable 
a builder to make a proper estimate of and 
tender for the work. 

In No. 8, apparently by the same hand, 
in consequence of the great obliquity of the 
principals of the truss to the tie beam, the 
necessary great thrust and the smallness of 
the abutting ends, which bear unrelieved 
by any other abutments the whole thrust, 
they would be unavoidably crippled ; fur­
ther considering the great length of the 
principals and the straining beam, and their 
scantling, I believe there would be a ten­
dencv to buckle which would be fatal to 
the s·tability of the briclge. The design is 
not an eligible one, and I cannot assign it 
a favorable place in the competition. 

Nos. 9, 10, and 11 are, I should judge, 
by the same designer, and they require some 
special consideration before they are placed 
in the category of ineligible designs which 
I regret is the place I must assign them. 
No . !) strikes an observer at first sight from 
its simplicity, but on close examination I 
cannot come to any other conclusion than 
that it is very insufficient in strength. 
With the depth of the girders I think no 
reasonable foul t can he found nor with the 
sectional area of Lhc :;i• lcs or thc :;i ·dcr, lm t 
the sectional area o{ both the top and the 
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l>ottom, the first to resist compression. the 
latter extension are much too small. It 
has been found by experiment that the 
strength of all gir<lers whether of cast or 
wrought iron depends upon the strength of 
the top and bottom, the difference between 
the two materials requiring a different ar­
rangement of the strength ; in the case of 
cast iron which give a greater resistance to 
compression than to extension the bottom 
flange of a girder is made of a greater sec­
tional area than the top ; the properties of 
wrought iron in respect to compressian and 
extension being reversed, the position of 
the largest flange ( so to speak) in girders 
formed of this material is also reversed. I 
have before me the records of the experi­
ments made to ascertain the strength of 
wrought iron tubes before the section of the 
Conway tubular bridge was decided, and 
the following are some of the dimensions 
and results . I n the final experiments the 
tuhe or girder was 75 feet in length between 
the supports, it was 4 ft. 6 in. in depth 
(about one-seventeenth of the span), 2 ft. 
8 in. in width, the sectional area of the 
plates forming the top of the tube was 24 
square inches and that of the bottom of the 
tube in the first experiment 8 4-5ths inches 
the breaking weight was 35½ tons, the 
lower flange or bottom giving way. The 
sectional area of the bottom of the tu be was 
gracluall y increased to 2½ inches ( the top re­
maining constant) when it appeared there 
was an equilibrium between the respective 
capabilities of the top of the tube to resist 
compression and the bottom to resist ex­
tension. The breaking weight in this case 
was 86¼ 'tons. Compare the above with 
the dimensions of No. 9 design as given 
·with the dimensions of the experimental 
tube, in the table below. 
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From the above it will be seen that the 
sectional area of the top of the girder or 
tube of No. 9 design is less (with a greater 
span) than one-third that of the experi­
mental tube. and the sectional area of the 
bottom of the tube is one-eighth less than 
that of the bottom of the experimental tube 
as first tried. With these dimensions it is 

not too much to asrnme that the breaking 
weight of the tube or girder in the <lesig; 
\\'ould be not greater than onr fifth of the 
breaking weight of that recorded in the first 
experiment on the tube, say 7 tons, and as 
a beam or girder should never be loaded 
beyond, I will say for iron, one-third of 
the breaking weight, any greater propor­
tional weight destroying its elasticity, each 
girder in tl1e design would carry 2} tons, 
or the three girders 7 tons. Girders for 
this bridge must perform a much greater 
duty than that. 

I come next to No. 10, which is a variety 
of the American lattice bridge. Here the 
principle of this mode of construction has 
been departed from by diminishing the depth 
of the truss at the abutments, and from the 
circumstance of the upper string being made 
somewhat in the bow form and of greater 
dimensions than the lower string or tie, it 
is presumed that it was intended to act to a 
certain extent as a suspension girder which 
is not its duty and for which it is undoubt­
edly insuilicient. I do not mean to say 
that the girders are insufficient in strength, 
but if the principle of this kind of con­
struction had been carried out, they might 
have been formed with a less expenditure 
of material. It is to be observed also as 
far as would appear that every alternate 
girder only of the floor is trussed: that such 
trussing of girders 12 x 12 with a bearing 
of 23 feet is requisite there can be little 
question, there is therefore defect of strength 
in the intermediate ones. But the most 
serious defect in the design is the evident 
insufficiency of the abutments. A simple 
inspection of the drawing, and comparison 
of the massive superstructure with its sup­
ports I think will shew to any person that 
the latter are very far from being in due 
proportion or sufficient. I observe that the 
designer of No. 12 in his preliminary re­
marks states that the river is gradually re­
ceding from the East bank, if so doubtless 
it is encroaching in a corresponding degree 
on the West bank, and the configuration of 
that bank seems to favour the presumption ; 
should that therefore be the case, the West 
abutment of No. 10 would be shortly iso­
lated and placed in a very precarious con­
dition even if it met its proper duty from 
the first, hence for this and the foregoing 
explained defects this design is not a suit­
able one. I may observe also in conclusion 
that there is not any specification attached 
to this design, and wanting that and suffi­
cient details on the drawing, it cannot be 
clearly ascertained how the different parts 
are to be connected : for instance it does 
not appear how the vertical struts 1' 6" x 9" 
crossing the intersection of the diagonal 
struts are to be framed, nor how the props 


