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/^

Photographic

Sciences
Corporation

«

23 WFST MAIN STREET

WEBSTER, NY. 14580

(716) 879-4503

%\

^^

\\



#

Q»\

CIHM/ICMH
Microfiche

CIHM/ICMH
Collection de
microfiches.

Canadian Institute for Historical Microreproductions Institut canadien de microreproductions historiques

1980



Technical and Bibliographic Notes/Notes techniques et bibllographiques The
to t

The Institute has attempted to obtain the best

original copy available for filming. Features of this

copy which may be bibliographically unique,

which may alter any of the 'mages in the

reproduction, or which may significantly change

the usual method of filming, are checked below.

L'Institut a microfilm6 le meilleur exemplaire

qu'il lui a 6t6 post-ble de se procurer. Les details

de cet exemplaire qui sont peut-dtre uniques du

point de vue bibliographique, qui peuvent modifier

une image reproduite, ou qui peuvent exiger une

modification dans la mdthode normale de filmage

sont indiqu^s ci-dessous.

The
pos
oft
film

D
D
D
D

Coloured covers/

Couverture de couleur

Covers damaged/
Couverture endommag6e

Covers restored and/or laminated/

Couverture restaur6e ot/ou pellicul6e

Cover title missing/

Le titre de couverture manque

Coloured maps/ ,

,

Cartes g^ographiques en couleur

Coloured ink (i.e. other than blue or black)/

Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/

Planches et/ou illustrations en couleur

Bound with other material/

Re\\6 avec d'autres documents

D

D

Tight binding may cause shadows or distortion

along interior margin/

La reliure serree peut causer de I'ombre ou de la

distortion le long de la marge int6rieure

Blank leaves added during restoration may
appear within the text. Whenever ;)ossible, these

have been omitted from filming/

It se peut que certaines pages blanches ajout6es

lors dune restauration apparaissent dans le texte,

mais, lorsque cela 6tait possible, ces pages n'ont

pas 6t6 filmdes.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagdes

Pages restored and/or laminated/

Pages restaur^es et/ou pellicul^es

I

—I Pages discoloured, stained or foxed/

D
D
D
D
D
D

Pages d6color6es, tachetdes ou piqudes

Pages detached/
Pages ddtach^es

Showthrough/
Transparence

Quality of print varies/

Quality indgaie de I'impression

Includes supplementary material/

Comprend du matdriel supplementaire

Only edition avaiSabiV

Seuie Edition disponible

Pages wholly or partially obscured by errata

slips, tissues, etc., have been refilmed to

ensure the best possible image/

Les pages totalement ou partiellement

obscurcies par un feuillet d'errata, une pelure,

etc., ont 6t6 film6es d nouvtau de fa9on d

obtenir la meilleure image possible.

Ori|

beg
the
sioi

oth
firs

sioi

or i

Th«
shs

Tl^

wh

Ma
difl

ent

be{

rig!

req

me

D Additional comments:/
Commentaires suppl6mentalres:

f—71 This item is filmed at the reduction ratio checked below/

I /| Ce document est film6 au taux de r6duction indiqud ci-dessous.

10X



The copy filmed here has been reproduced thanks

to the generosity of:

Library of the Public

Archives of Canada

L'exemplaire filmd fut reprodult grdce d la

g6n6rosit6 de:

La bibliothdque des Archives

publiques du Canada

The images appearing here are the best quality

possible considering the condition and legibility

of the original copy and in keeping with the

filming contract specifications.

Original copies in printed paper covers are filmed

beginning with the front cover and ending on

the last page with a printed or illustrated impres-

sion, or the back cover when appropriate. All

other original copies are filmed beginning on the

first page with a printed or illustrated impres-

sion, and ending on the last page with a printed

or illustrated impression.

The last recorded frame on each microfiche

shall contain the symbol —- (meaning "CON-
TINUED"), or the symbol V (meaning "END"),

whichever jpplies.

Maps, plates, charts, etc., may be filmed at

different reduction ratios. Those too large to be

entirely included in one exposure are filmed

beginning in the upper left hand corner, left to

right and top to bottom, as many frames as

required. The following diagrams illustrate the

method:

Les images suivantes ont 6t6 reproduites avec ie

plus grand soin, compte tenu de la condition et

de la nettet6 de l'exemplaire filmd, et en

ccnformit6 avec les conditions du contrat de

filmage.

Les exemplaires originaux dont la couverture en

papier est imprim6e »ont film6s en commandant
par Ie premier plat et en terminant soit par la

dernidre page qui comporte une empreinte

d'impression ou d'illustration, soit par Ie second

plat, selon Ie cas. Touj les autres exemplaires

originaux sont film6s en commenpant par la

premidre page qui comporte une empreinte

d'impression ou d'illustration et en terminant par

la dernidre page qui comporte une telle

empreinte.

Un des symboles suivants apparaitra sur la

dernidre image de cheque microfiche, selon Ie

cas: Ie symbole —^- signifie "A SUIVRE", Ie

symbole V signifie "FIN".

Les cartes, planches, tableaux, etc., peuvent dtre

filmds i des taux de reduction diffdrents.

Lorsque Ie document est trop grand pour 6tre

reproduit en un seul clich6, il est tilm6 d partir

de Tangle supdrieur gauche, de gauche d droite,

et de haut en bas, en prenant Ie nombre
d'images ndcessaire. Les diagrammes suivants

illustrent la mdthode.

1



I

I



INTEECOLONIAL RAILWAY.

; I

TABLE OF QUANTITIES

nr

CULVERTS AND OTHER STRUCTURES.

<*)ttaura:

PRINTED BY HUNTER, ROSE & COMPANY.
1871.

. (!

ra



hi

rt

II

I

'S



INTERCOLONIAL RAILWAY.
••••<--

/

/

TABLES OF QUANTITIES IN STRUCTURES.

Thebb Tables were prepared for the purpose of facilitating the calcu

lations of quantities in the different sections of the line, preliminary to

asking for Tenders. It is believed they will prove useful in many waya

to meml)ers of the staff, and they are published for that purpose.

Tables D, E and F, give quantities in the various kinds of Box

Culverts u",<ler all Embankments up to 80 feet in height.

Table G gives the hsading dimensions of all Arch Culverts between

4 feet and 20 feet span, according to the accontpanying standard

diagram.

Table H gives the half lengths of level arch culverts from 4 feet to

20 feet span for all heights of embankment under 80 feet (this table is

supplementary to and to be used instead of Table A in General

Intnictions No. 4 for Arch Culverts. For Box Culveits, Table A
should be used).

Table I gives quantities in 4 feet Arch Culverts.

Table K
Table L
Table M
Table N
Table O
Table P
Table Q
Table K
Table S

Table T gives quantities in Beam Culverts and Bridges,

according to the accompanying standard diagram and sheet No. 1 1 in

Lithographed General Plans.

It was intended to add to those Tables some data by which the

quantities in inclined culverts might be approximately estimated, but

do



* i;

it has been found that no reliable rule can bo laid down. Various
attempts were made to establish a formula? which would give an
approximation for average ground ; a per centage varying from three
to twenty.five per cent, was added to the quantities in the within
Tables, in preparing some of the schedules for intending Contractors,
but experience has shown that the actual increase is so very variable
owing to the changeable character of the foundation strata, that no
formulae can be depended on even for rough estimates.

The General Plans referred to in these Tables are those lithographed
and published, and the General Instructions, together with Tables A,
B and 0, are those previously printed in connexion with this line of
Railway.

SANDFORD FLEMING,
Chief Engineer.

Otiawa, Dec. 31st, 1870.

\
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TABI^i: D. (Lei;cO—Box Culverts, 2ft. 6in. x 2ft. 6in,

77iis is a Table of Quantities in Box Culverts 2ft. Gm. w 2/1. Gin,

according to Litiioguai>uei) Genkhai, Pi.anh, Sjikkt No. 3, adopted for the

construction of the Intercolonial Railway. The heights of Formation above

surface of Paving on centre line of Railway being known, the lengths

correspond with those found in Tabm;: A, GKNKiuii Instulctions No. 4, and

the quantities are as herein given.

The Table is calculated on the following data :

Per foot run of Culvert Masonry, 1.093 cub.yds. Paving, 0.0926 oub.yds.

Ad iiiional for Upper end of Culvert.. Do 2.900 " Do 2.5000 "

Additional for Lower end of Culvert.. Do 3.900 " Do 2.5000 "

Height

of

For-

mation

Level

above

Surface

of

Paving.
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TABLE ».— Continued,

Tliis is a Table of Quantities in Jinx Culverts 2/t. Cirt. m 2/i. Gm.
acardms^ to Litiiockapiiid Gknkkai, Plans, Shkkt No. 3, adopted Jor the
construction oj the Intercolonial. Railway. The height of Formation atmve
surface of Pavins^ on centre line of iliHway being known, the lengths
correspond with those found in Tabf-e A, GhNEiiAr- Instuuctions No. 4,
and the quantities are as herein given.

The Table is calculated on the following data : '

Additional f'.ir Upper end of Culvert.. D



TAULI: B.
.

(Lcyc/)—Box Culverts, 2ft. 6in. x 4ft. 0.

This u a Tablz of Qmmtilksi in liox Culverts, '2Jt. Oin. « jft. 0,

nrcordinlto Lixnom aphku (iKNKiiA.. Plans, ^iukv N... li adopted for tke

constri^^fr'>^^ lio^t^^V' '^''^ ''''Shts o/Fornuilvm above

Tur/ cT'yX^tn^ on centre line of liailway bdn? known, "^«. ;;«^
''«

J^'^*^
pond will thoseJhund in Tahle A, Genkkal iNsruucnoNS No. 4, and the

quantities are as herein given.

The Table is calculated on thefollowing data:

A^^ount per foot run of Culvert Ma«onry, 1 37 cub yd«. Paving, 0.0926 cub. yds.

AddUionI.1 for Upper end of Culvert.. Do 3.19 Do ^..«

Additional for Lower end of Culvert.. Do 4.1 Do A.66

n
H

^ n uo i> a

O W3.S
>

but! i "
•'-' 2 — <«



TABLl^ t^—Con(oiued.

TViis is a Table of Quantities in Ih.v Culverts 2ft. Gin m 4ft. Oin.,
according to LniiociiiAi-iiEi) Gknkkai, Plans, Shkkt No. 3, adopted Jor the
construction of the Intercolonial Railway. The heights of Formation above
surjacc of Paving on centre line of Railway being known, the lengths
correspond with those found in Tahi.k A, Gknekal Ikstklotions No. 4,
and the quantities are as herein given.

The Table is calculated on the foUoicing data :

Additional for Upper end of Cuh
Additional for Lower end of Cul\



TABL.E F. (Leiy/)—Double Box Culverts, 2ft. Bin. x 4ft. 0.

This is a TabhoJ Quantities in Double Jio.v Culverts, '2Jt. Gt«. ^ -ift. 0.,

according to LiTiioouAi-nEi) Gexeh.m. I'i.axs. Hiikkt No. 4, adopted for the

conslructum of the Intercolonial RaUway. The heights of Formation above

surface of Paving on centn line of Railway being known, the lengths corres-

pond icllh thosefound in Tari-E a, Gbnkkal Instructions No. 4, and the

quantities are aa herein given.

The Table is calculated on thefollowing data :

Amount per foot run of Culvert Masonry, 2 20 cub. yds. Paving, 0.185 cnh.jd^.

Additional for Upper End J)o 3.66 " Do 5.16

Additional for Lower End Do 6.00 " Do 5.16

IH 0) oo > ta

o co.g

Gtoet,

8

9

10

U
12

13

14

15

10

17

18

19

20

21

22

23

24

25

o

1-5

21

24

27

30

34

37

40

43

4G

50

53

50

59

02

G6

69

72

75

78

82

o I .H I—

I

r3

^ lU u
O •> rt

-^ O CO 5

I

55.0

62.5

69.1

75.7

84.5

91.1

97.7

104.3

:io.9

119.7

12G.3

132.9

1.39.5

14G.1

154.9

1G1.5

1G8.1

174.7

181.3

190.1

14,2 20 feet.

14.7 27

15.3 28

15.9 29

IG.G

17.2

17.7

18.2

18.8

19.5

20.1

20.0

21.1

21.7

22.5

23.0

23.6

24.1

24.7

25.4

30

31

32

33

34

35

30

37

38

39

40

41

42

43

44

45

o

85

88

91

94

98

101

104

107

110

114

117

120

123

126

130

133

136

139

142

146

P5

O

13

I—I
I .5

190.0
I

26.0

203.2

209.8

216.5

225.4

232.0

238.6

245.2

251.8

2600

267.2

273.8

280.4

280 8

295.6

302.2

308.8

315.4

32?.0

330.8

20.5

271

27.6

28.4

29.0

29.5

30.1

30.6

31.4

31.9

32.5

33.0

33.6

34.4

34.9

35.5

36.0

36.5

37.3



n3

a

3

TABLE W,— OmtinueJ.

T/iia is (I Table of Quantities in Double Box Culverts 2Jt. Gin. x 4//.

()»?»., accirding to Litiiocjuaimikd Gknekai, Plans, Sukkt No. I, adopted Jor
the construction oj the Intercolonial. Railway. 77te heighls of Formation
above surface ofPaving on centre line of Riilway being known, the lengths
correspond with those found in Tahi-e A, Genehai, Instkuctions No. 4,
and the quantities are as herein given.

The Table is calculated on the follow ing data :

Amount per fojt run of Culvert Masonry, 2.20 cub. yds. Paving, 0.185 cub. yds.
Additional for Upper End Do .3.66 " Do 5.16 "
Additional for Lower End Do 6.00 " Do 5.16 "

Height

of

For-

mation

Level

above

Surface

of

Paving.



TABLE
Dimensions of Arch Culverts from
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Four to Tiventy Feet Sjxin.
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to accompany Tal)loM of Arch ('ulv tuts

tioni 4 lo -() I'evi Span

jif^'A/Z^r.) /-^-/y-^y^Ay'^^^y/^^y^/^^^ /^^.V'- /// ///^ //fy;r///y/''f^///<^/y

/"
y^v/^- /- i/ __y^ ///yv. > / ^ V/*./.

(?

IV. /. /v-z/rxf/ /?4^.



r
-V

QQ

<

Z
o

I-

o
UJ

o
z
UJ

(t

UJ

O
-J

z
o

<
>
bJ
-I

U

<
I

---ffl-

z
o

o
UJ

in

<

Q
Z
UJ

01

u
Q.

0.

Z
O

<
>

u
»-

a:

<







TABTiE II.

Shewing the half leu fft/is of Arch Culcerls (from Centre Line to the end of
arch) for every height of Embankment (above paving) up to HOject,

as8ii7ni}}g the Culverts to be on a level— that in to say—without any
inclination between the Upper and Lower ends, and also at right angka
to the Centre Line of Railway.

* (This Tablo is supplomontary to, and to be usoil instead of Table A, Qenoral
InstructioLS No, 4, i'or Arch Culverts.—For Box Culverts, soe Table A.)

Height of

formation
level above
paving in

centre of

Culverts.

HALF LENGTHS OF CULVERTS.

4 foot.

10 feet.

11

12

13

14

15

IG

17

18

19

20

21

22

23

24

25

26

27

28

29

30

1:10

14.5

IG.O

17.5

19.0

210

09 r»

24.0

25.5

5 foot, 6 feet.

10.0

17.5

19.0

20.5

22.0

23.5

8 feet. 10 ft.

27.0, 25.0

29.01 20.5

30.51 28.0

3J.0 29.5

3:}.

5

:u.o

35.0

37.0

38.5

40.0

41.5

43.0

45.0

32.5

34.5

36.0

37.5

39.0

40.5

42.5

17.5

19.0

20.5

22.0

23.5

25.0

2G.5

28.0

29.5

31.0

33.0

34.5

36.0

37.5

16.0

17.5

19.0

20.5

22.0

23.5

25.0

26.5

28.0

29.5

31.0

.33.0

12 ft.

16.0

17.5

19.0

20.5

22.0

23,5

25.0

26.5

14 ft.

15.5

17.0

18.5

20.0

16 ft.

13.5

15.0 12

16.5 13.5

21.5 18.0

23.0

24.5

39.0; 34.5

41.0! 36.0

28.0 26.0

29.5' 27.5

31.0! 29.0

33.01 30.5

1

19.5

21.0

15.0

16.5

18.0

22.5, 19.5

24.0

25.5

27.0

21.0

22.5

24.0

18 ft. io ft.

10.0

11.5

18.0

14.5

16.0

10.0

11.5

13.0

17.51 14.5

19.0| 16.0

20.5' 17.5



» the end of
tn ?,<)Ject,

nthoul any
ig/U angka
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TAKLI'l U.— ContmueJ,

Shewhi'jT lhi\ hiiI/lfti<TfIi>t nf Arck Ciilvcrtii ifmm Centre Ltne to the end o/*

arch) for cvttry ht-xghl (f Hiahankmcnt (<ih:jce paving) up to HO feet,

asHUinintr th>' Culvi rta to Ini on a level— that is to my~tvilhnut any
indiniitiin l/ituucn the Upper and Lower ends, and also at right
angles to the Centre Line.

* (This TaMo is .siipploiniMilary Id, iin 1 to bo nsoil liiBtoaii of Tablo A, Qanoral
Instructions No. 4, for .Vrnh (Juivcrts.— for Box Culvert.", see Tublo A.)

8 ft. ;o ft.

10.0

11.5

IS.Ol 10.0

14.5 11.5

16.0, 13.0

I

17.51 14.5

19.0j 16.0

20.5' 17.5

IIoiRht of

Forni'ttion

Lovol
above
paving.



TABLK: U.— Continncil

S/ieu'ini^ the half lengths of Arch Culrrttn (from. Cmtrc Line to the end
vf arch) fir errri/ height af thuhnnknient {tihove piiving)up tu 80

Jeet, an^uininjn the Culverts to be m a lnvel—thnt in I" any—without
any inclinatiim bclirctn the Upper and Lowir ends, and also at right

tingles to the Centre Line of hail teay.

* (This Tablo in f^upplomoulary to, and to bo iisod iiiHtoiid of TiiVilc A, Gpiiornl

Instructions No. 4, f^r Artli Culvorts.—For Box Culvortn, too Tublo A.)

Ildgiit of

Forniiition

hevol
above
puvinff.

HALF LENGTHS OF CULVERTS.

4 foot.

I

5-Jfect.' 80.0

5 feet. fl foot.

53

64

66

66

67

68

69

60

61

62

63

64

66

66

67

68

69

70

71

72

81.5

83.0

85.0

86.5

88.0

89.5

91.0

93.0

94.5

90.0

97.5

77.5. 70.0

8 feet.

70.0' 77.5

71.0

73.0

80.5 79.0. 74 5

10 ft. 12 ft.

82 5

84.0

85.5

87.0

88.5

90.5

92

93.5

95.0

81.0

82.5

84.0

85.5

76.0

68.0

69.5

71.0

7a.

14 ft.

66.0, 62.5

16 ft. 18 ft. 20 ft.

59.0 55.5

67.5
i
64 61.0 57.0

77.5 74 5

79.0

81.0

99.0 96.5
I

101.0 98.5

87.0 82.5
I

89.0 84.0
i

90.5 85.5

92.0

93.5

87.0

89.0

95.0' 90.5

97.0

102.5 100.0 98.5

104.0

105.5

107.0

109.0

101.5100.0

103.0101.5

104.5 103.0
I

92.0

93 5

70.0

77.5

79.0

81.0

82.5

69.0

70.5

72 5

74.0

75.5

77.0

78.5

80.5

65.5

67.0

68.5

62.5, 59.0

64.0

65.5

84.0 82.0

85.5 83.5

87.0

89.0

90.5

70.5 67.0

72.0

'

69.0

73.5* 70. r.

i

75.01 72.0

76.5

78.5

60.5

62.0

63.5

65.0

67.0

63.5

73.51 70.0

95 92.0

97.0 93.5

85.0

86.5

88.5

90.0

80.0 77.0

81.5 78.5

83.0

84.5

86.5

75.0 71.5

73.0

75.0

80.0

81.5

83.0

91.5 88.0 85.0

98.5; 95.0' 93.0, 89.5 80.5

106.5 IO5.O1IOO.O; 97.0' 94.5' 91.0

110.5 108.0 106.5 101.5; 98 5 96.5
I

I I I

112.0 109.5 108.0il03.0 lOO.Oi 98.0

88.0

92.51 89.5

94 5

76.5

78.0

79 5

81.0

83.0

84.5

86.0

9I.0I 87.5

52.5

54.0

55.5

57.5

59.0

60.5

62.0

63.5

65.5

67.0

68.5

70-0

71.5

73.5

75.0

76.5

78.0

79.5

81.5

83.0

84.5



VAIII.I<: U,—Cu„hnucd.

20 ft.

C2.0

G3.5

G5.5

67.0

08.5

70-0

71.5

73.5

75.0

76.5

78.0

79.5

81.5

83.0

84.5

Shewing the half Irtigthn of Arch Culvertn (from Centre Lint) to the end
of (trch) for every height of Embankment (afiorc* paving) up t>} 80
feet^ assuniin'^ the Culvirln to be on a level-that is to say— without any
indiniiti'.n Wtween the Upper and Lower enda, and also at right angles
to the Centre Line of Railway.

* (This Tiiblo in fupplemeritary to, a; d to he ufioJ iuilcad of Tahlo A, UfiMTiil
Instructions No. 4, fur Arcli Ctilvurti,—For Box Culverts, boo Tublo A.)

Ileight of

Formation



TABLi: I. (z:.r.'0-4 Feet Arch Culverts.

This is a Table of quantities in Four Feet Arch CuUerls, according to

the accompanying Diagram and Dimensions given in Table G. The
Masonry is calculated Vi a depth of Z feet under lurfacA oj Paving. The
height oj formation level above surface on centre line being known, the

quantities of Masonry and Paving in the whole structure will be found
opposite. Paving is supposed to extendfrom the extremities oj wings at
lowtr end, to 4 feel beyond the upper end, and includes retaining walls at

foot of slopes.

Per foot run of Culvert Masonry, 2.44 cub. yds. Paving, 0.0926 cub. yds.
Additional for Lower End Do 25.56 " Do 0.8800 "
Additional fo.- Upper End Do 29.82 " Do 0.6000 "

Do do Retaining wall Do 1.5000 "

<

f!

Height

of

For-

mation

Level

above

Surface

of

Paving.



ilverts.

irdin? to

T. The
r. The
own, the

be found
wings at
r walls at

I cub. yda.

«
"
"

•a

\t ^

11.3

11.6

11.9

12.2

12.5

12.8

13.1

13.4

136

13.9

14.3

14.5

14.8

15.1

15.4

15.8

16.0

16.3

16.6

16.9

TABLE \.— Continued,

TJiis is a T'lble of quantities in Four Feet Arch Culverts, according to

the acyiiuijxtnyiug Diagram and Dimensions given in Table G. The
Masonry ix calculated to a di'pth oj ;j feet under surface of Paving. The
heigiit of formntion level above surface on centre tine thing known, the

quanlilies of Masonry and Paving in the wh'de structtir*' ivi/l bf found
opposite. Paning is supposed to extend from the extremities of ivings at

lower end, fo
4:
feet b:yond the upper end, and includes retaining walls at

foot of slopes.

Per foot run of Culvert
Additional for Lower P^nd

Additional fur Upper EuJ
Do Jo

..Masonry, 2.44 cub. yds. Paving, 0.0926 cub. yds.

.. Do 25.5(5 " Do 0.8800 "

Do 29.82 " Do 0.6000 "
..Retaining wall Do 1.5000 "

Height

of

For-

mation

Level

above

Surface

of

Paving.
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TABLE K. . {Lcuei)^d Feet Arch Culverts-

T/iis is a Tabic of quaniUies in Five Feet Arch Cuiverta, according to

the accompanying Diagram and Dimensions given in Table G. The
Manonry is cafciilnted to a depth oj 3 feet under surface of Paving. The
height of for null ion level above surjace on centre line being known, the

quantities of Masonry and Paving in the whole structure will be Jound
opposite. Paving is supvosed to extend from the extremilies oJ wings at

lower end, to 5 feet beyona the upper end, and includes retaining walls at

foot oJ slopes.

Per foot run of Culvert Masonry, 2 92 cub. yds. Paving, 0.1.15 cub. yds.

Additional for Lower End Do H5.()2 " Do 1.420 "
Additional for Uiip^r Knd Do 37.35 " Do .966 "

Do do Retaining wall Do 1.800 "

I '^ ^U O V
• > rs
&j 9 Cm

o '-« .2

W =" ' -

13 feet.

U
15

K)

17

18

19

20

21
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31

a
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O
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32

35

38

41

44

47

50

53

5()

59

62

o

O

o
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3

165.8

174.6

183.3

192.1

200.9

209.6

218.4

227.1

235.9

244.6

253.4

65



Jverts-

rdinsr to

5. T/ie

g. The
own, the

7e Jound
wings at

walls at

TAnLK U.—Contumed,

Thic is a Table of quantities in Five Feet Arch Culverts, according to

the accompanying Diagram and Dimensions given in Table G, The
Mas nry is calculated to a depth of 3 Jest under surface of Paving. The
height of formation level above surface on centre line being known, the

quantities of Masonry and Paving in the whole structure tvill be found
opposite. Paving is supposed to extendfrom the extremities of wings ai

lower end, to 5 feet beyond the upper end, and includes retaining walls at

foot of slopes.

;ub. yds.
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u



T
TABLi: L. {L(rcO—Q Feet Arcli Culverts.

This I's a Table of quantities in six Feel Arch, Culcerls, according to

the accompanying Diagram and Dimensions given in Table Cr. The
Masionry is calculated t'j a depth of ?> f<'(t under kurface of Paving. The
height nj formation level above surface on centre line being knoivn, the

quantities <f' Masonry and Paving in the whole structure will be found
opjwsite. Paving is supposed to extend from the extremities of wings at
low:jr end, to 6 feet beyond the upper end, and includes retaining tvatls at

foot of slopes.

Per foot run of Culvert Masonry, .3.68 cub. yds. Paving, 0.191 cub. ydp.

Additional (or Lower End Do 44.57 " Do 2.236

Additional for Upper End Do 47.00 •* Do 1.555 '•

Do do Retaining wall Do 2.600 "

Height

of

For-

icaiion

Level

above

Surface

of

Paving.



24.6

25.4

26.0

26.5

27.1

27.7

28.5 .

29.1

29.7

30.3

30.8

31.6

32.2

32.7

33.3

33.9

34.7

35.3

35.9

TABLi: Ij.— Continn eif.

This h a Table of quantities in Sia.' Feet Arch Culverts, accordinf^ to

the accompanying Diagram and Dimensions ^iven in Table G. The
Masonry is calculated to a depth oj 3 feet under surface of Paving. The
height offormation level above surfice on centre line being known, the

quantities of Masonry and Paving in the whole structure will be found
opposite. Paving is supposed to extend from the extremities of toings at

lower end, to 6 feet boyond the tipper end, and includes retaining walls at
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TABLE JI. (Level)^Q Feet Arch Culverts.

This is a Table of quantities in Eight Feet Arch Culvertu, according
to the accompanying Diagram and Dimensions given m Table G, The
Masonry is calculated to a depth oj '6 feet under surface of Paving. The
height of formation level above surfice on centre line being known, the

quantities of Masonry and Paving in the whole structure toill be Jound
opposite. Paving is .mpposed to extendfrom the extremities oJ winga at

lower end, to 8 feet beyond the upper end, and includes retaining walls at

foot oJ slopes.

For foot run of Culvert Masonry, 0.I8 cub. yds. Paving, 0..S01 cub. yds.

Additional for Lower Knd Do 67.«.'> " Do 4.213 "
Additional for Upper End Do 75.00 " Do 3 000 "

Do do Retaining wall Do 4.000 "

"
I — a>
>- Of oO > -Ti
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26

28
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31
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34
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32

35

38

41

44

47

50

53

56

59

62

66

69

72

75

78

82

85

88

^
I
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308.7

324.2

339.8

355.3

370.8

386.4

401.9

417.5

433.0

448.5

464.0

484.8

I 500.4

515.9

531.4

547.0

567.7

583.2

598.8
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38.6

39.5

40.7

41.G

42.5

43.4

44.3

45.5

46.4

47.3

48.2

49.1

50.3

51.2

I 53.0

54.0

55.2

56.1

TABTiE m.—Continuaf.

This is a Table of quantities in Eight Feet Arch Culverts, aca>rdino^ to

the accompanying Diagram and Dimensions given in Table G. The
MdSimrtj is calculated to a depth of 3 Ject under surface of Paving. The
height oj formation level abore surface on centre line being known, the

quantities of Masonry and Paving in the whole structure will be found
opposite. Paving is supposed to extendfrom the extremities of wings at
lower end, to 8 feel beyond the upper end, and includes retaining walls at

foot of slopes.

Per foot run of Culvert Masonry, .O.IS cub. yds. Paving, 0.301 cub. yds.
AdJitioniil for Lower End Do t)7.1»5 " Do 4.2ia "

Ad iiiional for Upper End Do 7.'). 00 <' Do 3.01)0 "

Do do liotaining Wall Do 4.000 •'
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178
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TABLE iV. {Level)—10 Feet Arch Culverts.

This is a Table of quanlitiea in Ten Feet Arch Culverts, according t^

the accompanying Diagram and Dimensions given in Table G. The
Masonry is calculated to a depth of 3 feet under surface of Paving. The
height o/ formation level above surface on centre line being known, the
quantities of Masonry and Paving in the whole structure will be found
opposite. Paving is supposfd to extendfrom the extremities of wings at

lower end, to 10 feet bvyond the upper end, and includes retaining walls at

foot oj slopes.

Perfojt run of Culvert Masonry, S2 cub. yds. Paving, 0.120 cub. yds.

A'Iditional for Lower Kn.i Uo 'JO.HI •' Do 7.00t) "
Aiditional for Upper Knd Do 102 fiO " Do 4.!)i0 "

Do do Retaining wall Do (i.SOO "
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57.0

58,2

59.9

61.2

62.4

63.7

64.9

66.6

67.9

69.1

70.4

71.7

73.4

74.6

75.9

77.1

78.4

80.0

81.3

TABLE ^.—Contimied.

This is a Table of quantities in Ten Feet Arch Culverts, according tj

the accompanying Diagram and Dimensions given in Table (f. The
Masonry is calculated Vj a depth of 3 feet under surface oj Paving. The
height oJ formation level above surface on centre line being known, the

quantities of Masonry and Paving in the whole structure will be fnuni
opposite. Paving is supposed to e.Ttendfrom the extremities of wings at

lower end, to 10 feet beyond the upper end, and includes reiaimng walls at

foot oj slopes.

Per foot run of Culvert ,
.Masonry, 6.82 cub. yds. Paving, 0.i20 cub. yd?.

Additional for Lower End Do 96.31 " Do 7.000 "

Additional lor Upper End Do 1P2 60 " Do 4.1)40 «'

Do do Retaining wall Do 6.800 "

Height

of

For-

rcation

Level

above

Surface

of

Pnvirg.

1



TABLK O. (Levcl)^l2 Feet Arch Culverts.

This is (I Table of (luantilies in Twehe Feet Arch Culverl^, according
tolhn accnvipanijing Diagrdin and Dimensions gir>rn in Table G. The
Mastmry is calculated to a depth of [IJett under surface of Pairing. The
height I tf format ion levii alxtm surface on centre line bting known, the

(juantiti-'s of Mti.wnry and Pai'ing in the whole structure wilt l)e found
opposite, ladling is supposed to extend from the fxtnmi'.ics of wings at

lower end, to \'2 fed tjei/ond the upper (nd, and includes retaining icalls at

foot of slope!-'.

Per f"ot lun of Culvert MiiS'inry, S.oO cub. yds. I'aviii'.', iijl ful». ydd.

Atblitioiiil »(ir L<i\ver Mud D) '
1.1(170 " D,. 10. 470 "

Ad<lilioniil for Upper End Do U7.i8 " Do 7.5riJ "

Do do Ketniniiig wall Do '.1.800 "

I i:
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TABLK 1*. (Level)—I4i Feet Arch Culverts-

TJtis in a Table of nuantitiea in Fourlcen Feel Arch Culverts, according
to the accompanying JJiagram and Dimensions given in Table G. The
Masonry in calculated to a depth i>J li feet under surface of Paving. The
height offormation level above surface on centre line being known, the

quantities of Masonry and Paving in the whole structure will bf found
opposite. Paving is supposed to extend from the extremities of loings at

lower end, to WJeet beyond the upper end, and includes retaining walls at

foot of slopes.

Per foot run of Culvert Masonry, 9.74 ov.b. yds. Paving, 0.70 cub. yds.

Additional for Lower End Do 108.41 " U(. 14.03 "

Additional for Upper End Do 188.48 " Do 10.88 "
Do do Retaining Aviill Do 13.40 "

I iil

Height

of

For-

mation

Level

above

Surface

of

Paving.



TAIIIiF. V.—Conthmd.
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J9.4

101.5

104.3

10G.4

108.5

110.6

112.7

115.5

117.G

119.7

121.8

123.9

12G.7

128.8

130.O

133.0

135.1

137.9

140.0

This U a Ttihle of <juanlil\c8 in Foiirlcen Feet Arch Ciilrtrtu, according
to the accompanying Diagram and Dimenxiona ^^ircn in 'l\ihle (f. The.

Miitionry /••* calniinttd to a depth nj '$ feet under Hurf'ace of Paring. The
height <f formation level abom tnirjace on centre line tmng knoivn, the

quautiliin <f Masonrti and Paving in the w' le atrnctiire fill he found
oppoiiite. Paving in KU])pniied tn r.rtend fh>ui the e.rlremitir'n of wingn at

lower end, l'> WJeet bcyoud the ujiper end, and includes retaining walls at

foot oj slopea.

Per foot rui

Addltioniil 1



TABLR a. (Zet;eO~16 Feet Arch Culverts.

This is a Table of quantities in Sixteen Feet Arch Culverts, according

in the accnm'panying Diagram and Dimensions given in Table G. The
Masonry is ailcutat-id to a depth of 3 Jeet under surface of Paving. The
height oj foynialidn level above surface on centre line being known, the

quantities <»/ Misonrij and Paving in the ivhole structure will be found
opposite. Paving is supposed to extendfrom the extremities of wings at

lower end, to 16 fat beyond the upper end, and includes retaining walls at

foot of slopes.

Per foot run of Culvert .Mtsonry, 11.03 cub. yds. Paving, 0.850 culi. yds.

Additional for Lower End Do 204.00 " Do 20.400

Ad lilional for Upper End Do 249.50 " Do 15.000 "
Do do Retaining wall Do 18.7C0 "

»< « UO > cj
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TABLE q,,—Cmtime(i,

This is a Table ofquantitiea in S:xteen Feet Arch C.h^P^i. ^... j-
to he accompanying bingram and Dimensions gLen^^&^Masonry IS calculated to a depth o^Z feet under LVfaC If int-, Vheight oj formation level above 'mrfaceoncSe iL^^h^^ i^^' 7;'
<p^nr,.es of- Masonry and Paving^ i^SuJ^f^rit^'^lJ!:^

«

Per foot run of Culvert Jf
Add""" • " - - '

Add
itional for Lower End.'..";.'."

^^^^''^^J^' H'H cub. yds. Paving, 0.850 cub. yds.
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.Retaining wall Do 18.700 "
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TABLE U. {Level)—IS Feet Arch Culverts.

This is a Table of quantities in Eighteen Feet Arch Culverts^, according
to the accompanying Diagram and Dimensions given in Table G. The
Maxonry is calculated to a depth nj 3 feet under surface of Paving. The
height of formation level above surface on centre line being known, the

quantities of Masonry a"d Paving in the whole structure will be found
opposite. Paving is supposed to extend from the extremilies of wings at

lower end, lo IK feet beyond the upper eni, and includes retaining walls at

foot of slopes.

i

^K I ur iMDi nilK Atlilitioiiul i
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TABLE n.—Contmucd.
This is a Table ofquantities in EiskU-en Feet irr/i r';//<v.,./c ^,.,. , j-

AMm.naif..upp„..:.d
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TABLK S. iLeveiy^20 Feet Arch Culverts.

- This is (I. Table of ijuanlilies in Twenty Feet Arch Culcerls, according
to ffie (icc-.inpanying Diagram and Dimensions given in Table G, Tke
MdKonri/ is calculated to a deplk oj 'iji"^i nv.der •^.v.rjace of Paving, llie

height oJ' fur III a Iion level abnve. Kurjace on centre line In ing known, the

quantifies of Maxonri/ and Paving in. tlieivholc structure will be Jound
opposite. Paring is supposid to i.rlt.n(l from the e:ttreini!ies oJ wings at

I'liovr end, to 20 feet beyond the ujjj^er eni, and includes retailing mills at

foot of slopes.

Per foot itin of Culvert Masonry, 17.48 cub. yds. Paving, 1.200 cub. yJa.
A.UitMxinl (or Lower End Do 292.50 •' Do 33.570
Ad iilional for Upper End Do 397.81 " Do 26.000 "

Do do Retaining wall Do 29.600 "
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TABLE T.

EXPLANATIONS AND RLi JiliENCES.

This is a Table of Quantities in the several kinds of open structures

which will re(j^uire to he employed when the <mhanknienls are not sufji-

dentil/ hijh to admit Arch Culvttts. The first column at the hjt hand
is for the height of formation level above the s'i.r/ace of pavimj in the

middle of the stream.

Columns No. 1, <jive the quantities in small Beam Culverts accord-

ing to Sheet No. 4, General Litiiograpiied Drawings.

Columns No. 2 give the quantities in large Beam Culverts accord-

ing to Sheet No. 11, General LrnioaRAniED Drawings, from 5 to

X4:fect high, above lohich height this design will not be employed.

Columns No. 3 give the quantities in Beam Bridges of 20 feet

clear span according to Sheet No. 11, General Lithographed
Drawings, in tohich this structure is designated " 24 feet Bjam Bridge.'*

The quantities of Paving are calcidated to a sjian of 2^ feet. In cal-

culating the quantities of 3fasonry for these Bridges, the walls aie

increased in thickness accordimj to the height, as shown in the accom-

panying diagram. The quantities in this structure are given up) to a

height of 21 feet; but the structure 7iext described becomes more econo-

mical, as will be seen, at a lower elevation, and is preferred.

Columns No. 4 give the quantities in Bridges of 20 feet span

according to the spe ial drawing accompanying this Table, and for
heights of from 10 to 26 feet. Retaining ica/ls extending fom each

angle of the abutments, as shewn in the diagram, are included in the

quantities ofpaving.

*a. In small Beam Culverts the Paving is assumed to extend 5 feet beyond
the end of the abutments, and the Pitching of the bottoms of the slopes Is taken to

extend as follows, for each height of Bank, viz :—for 2 feet Bank, 3 feet,—for 3 feet

Bank, 4 5 fo'it,—for 4 leet Bank, G feet;—and for 5 feet Bank, 'i-5 feet.

*6. In large Beam Culverts the Paving is assumed to extend 5 feet beyond the

ends of the wing walls, and the retaining walls 9 feet beyond the same points.

Tlie quantities given in the Table are calculated according to the Drawing, (Sheet

No. 11), and should any variation in the span be made, allowance must be made
therefor in the amount of paving at the following rates :—for Culverts in 5 feet

Bank, 0-94 c. yds. per foot of span,— in G feet Bank, 105 per foot of span,—in 7

feet Bank, 1'20 per foot,— in 8 feet Bank, 1'3G per foot,-r- in 9 feet Bank, 1-52 per

foot,—in 10 feet Bank, 1,G8 per foot,— in 11 feet Bank, 1'83 per foot,—in 12 feet

Bank, 2-00 per foot,— in 13 feet Bank, 2*19 per foot,—and in 14 feet Bank, 3-42 per

foot,

*c. In Beam Bridges the Paving is calculated as extending 10 feet outside of

the opening, and the Pitcliing is assumed to be of the following lengths, according

to the heights of the embankments, viz :—for 5 feet. 1 1 feet,—for G feet, I.'i feet,

—

for 1 feet, 15 feet,—for 8 feet, 17 feet,—for 9 feet, 19 feet,— 10 feet, 21 feet,— for 11

fee t 23 feet,—for 12 feet, 25 feet,—for 13 feet 2G feet.— for 14 feet, 2-i leet,—for 15

feet, 30 feet,—for IG feet, 32 feet,—for 17 feet, 34 feet,—for 18 feet, 35 feet,—for
19 feet, 3G feet, for 20 feet, 38 feet,—and 21 feet, 40 feet. Allowance must be

made in the quantities of paving, in the event of any vaiiation in the span at the

rate of 2*46 cubic yards per foot of span.

*(/, In Beam Bridges, according to the Diagram attached to this Table, the

paving is assumed to extend 10 feet outside the opening and retaining walls were
calculated as extending from 25 feet for the 16 feet Bank to 31 feet 9 inches for

the 25 feet Bank, increasing uniformly in length by 9 incites for each foot in height

of Bank. Allowance must be made in the quiintilies of paving at the rate of 2'4e

'ubic yards for each foot of span, in the event of larger or smaller openings being
deemed advisable.
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