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Letter of Transmittal.

Orrioe oF CoMMISSIONER OF PuBLic Roabs,
TrentoN, NEw JErRsEY, December 12th, 1912.

To His Excellency Woodrow Wilson, Governor, and the Legisla-
ture of New Jersey:

I have the honor to submit the Nineteenth Annual Report of
the Commissioner of Public Roads for the fiscal year ending Oc-
tober 81st, 1912, with such comments and suggestions as existing
circumstances seem to require.

E. A. STEVENS,
Commissioner of Public Roads.
3) .
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FINANCIAL STATEMENT.

Balance, November 1, 1911 (M. V. F.) :
of Motor Vehicle Fund, general. .
of Motor Vehicle Fund, Ocean Highway...
of Motor Vehicle Fund, Delaware River

Drive survey

Balances of appropriations against which were
filed liabilities on contracts:

for year ending October 31, 1909......

for year ending October 31, 1910......

for year ending October 31, 1911......

’Apprfgi'izatlon's for year ending October 31,

Construction,

regular
Construction,

supplemental

Salaries
Expenses for clerk hire,
T B R T e S e A
Expenses for clerk hire, fees, stationery
and traveling (supplemental) .........
Expenses for checking plans and profiles
supplemental)

fees, stationery

Motor Vehicle receipts:

Amount available for maintenance of roads,
Set aside for salaries and expenses of

Motor Vehicle Department
Set aside for salaries and expenses of

Asg’t Supervisors
Set aside for cautionary slgns..........
Set aside for direction signs............

$58,686 00

1,000 00
2,000 00

Total Motor Vehicle receipts,
1911, to October 31, 191
Total amount available for administration,
construction and@ maintenance, November 1,
1911, to October 31, 1912.

November 1,

Cost of work and supervision :
Aid in construction, general—
from 1909 appropriation
from 1910 appropriation
from 1911 appropriation
from 1912 appropriation

5,095 73
3,181 64
140,428 01
107,608 16

Supervision

Dr.

$131,424 74
9,685 44

£l

6,501 10

$34,757 11

895 91

73,
275,484 04

$300,000 00
100,000

00

$8,600 00

$401,785

8,000-
5,000
2,000

00
00
00

00

$67,686 00

$276,903
27,663

54
10

(includes $853.45 shown last year as balance for cautionary

signs).

$147,511 28

384,137 06

400,000 00

23,600 00

469,471 00

CR.

.$304,566 64

$1,424,719 84
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Laboratory, testing road materials........ $5,978 38
Survey of State Highway System (sec
Mo B A0 o e P e e 2,348 72
Sl 8,327 10
From Motor Vehicle Fund : e e———— $312,898 74

For maintenance of Motor Vehicle Depart-
ment, but not including Ass't Super-

FINOYHE =t 1 $58,686 00
Cautionary signs 464 00
THPCCTIOI - SIS 7,5 2 <o poin o by natia 4 1,444 70
Survey of Delaware River Drive. ...... e 6,492 09
Survey of State Highway System (see
AIHEURNONE] .., Sl SRl SO . 525 02
—— $67.611 81
Paid on contract for Chestnut l\eck Road. i 5,835 92
Alds in maintenance . .l un  enai e . . 367,717 85
Total for maintenance of roads............ ] 373,553 27
% _— $441,165 08
Paid from
Motor Vehicle
Ixpenses of administration : Appropriation. Fund. Total.
Saldrles, regular . o oLl e it e . '$8,600 00 $3,000 00 $11,600 00
T T e R I ¢ Sl 3,068 56 43 50 3,112 06
A b TIL T e ET IR S e R = RS R 700 02 1,811 01 2,611 08
SOOI ey e RS s 7,689 99 540 00 8,229 99
Office, printing, sundries, &c............. 1,641 43 585 49 2,126 92
Checking plans and profiles.............. 20D0200 T e 2,000 00
$29,580 00
$23,600 00 $5980 00 . 00—

Total paid out November 1, 1911, to Oc- :
e L R e g T $783,638 82
Arg?unt 1eve1ting to State Treasury from :

V. F., Ass’t Supervisors account. 20 00
Balance, October I A2 e ! 641,060 52
——— $1,424,719 34
Total balance, October 31, 1912 .:... G b e SR e e R S e S ey e T b S s e I $641,060 52 )

This balance is accounted for as follows:
Amount of Motor Vehicle Fund, general
(includes $9.01 reverting to fund from
amount . set aside for survey of Delaware 4
RIver: DIrivON i s S s h ety s o e Ta s oy $160,231 76

Amount of Motor Vehicle Fund for Ocean
HIShWay = 2u i visss adns S e S 9,585 44
Total bataner In Motor Vehiele TPUIM: . . .o o iiv ms ainvins < s i e o500 as o5 $169,817 20

Amounts of liabilities on contracts filed,
against appropriations :

for year ending October 31, 1909...... $29,161 38
for year ending October 31, 1910...-... 50,714 27
for year ending October 31 190d .28 oo 135 056 03
for year ending October 31 R e r>56,311 64

Total balance, October 81, 1912.......... % : 77 $641,000 52

‘SAvoy DITdNd 40 HHNOISSIINIWOD
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Cost of Roads, 1912.

In compliance with chapter 58, Laws of 1905, the following

statement of cost of roads is submitted :

BERGEN COUNTY.

Miles
Franklin turnpike, third section........ 2.822
(06717 B Ea M B - e A A $81.457 98
State’s share o Uity e
CAMDEN COUNTY.
Miles.
Haddonfield and Camden turnpike....... Y
Purehase price -\ .o diiliv s o i $12,000 00
SEATCIRNEhUEE" < b v e RIS, ol

* Mileage added in 1911.

CAPE MAY COUNTY.

Miles
-Seashore road, second section........... 11.000
Rt R e $49,802 91
SEAtelS Share & ol ameinese s oo
Stone, Harbor turnpike..........«....000 3.289
P NCHH SERDITCEM N I ali, L e v s 0ie 54,000 00
Nt e A AT e e e ee 5 s v o s 0.0
Cape Island turnpike, being improved as
Cape May Point boulevard...... 2.520
Purchase NprCeme Bt e e el we s e 1,500 00
SEate’ S ShATE Rt e e st adsiots s aets iashs
CUMBERLAND COUNTY.
Miles
Deerfield . road: .\ vk st to ot o el 7.649
(8777 QLT AR PRI . Lo oot $17,205 37
State’sishare .« .o LR
Shiloh " turnpike, - ... /v e SRS, ot 6.097
Purchase: Price . . v v ursta Nt 5,000 00
Stateln IBHATE ~ /... ¢ < leaia RIS

$27,152 66

$4,000 00

$16,600 97

18,000 00

500 00

$5,735 12

1,666 66
(7
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HUNTERDON COUNTY.

High Bridge and Clinton road. Paid for
in compliance with chapter 395,
Laws of 1912, (See below.)

MONMOUTH COUNTY.

Miles

Allentown and Yardville road.......... 1.173
BT e R S R R
Btatelalghanre & . U5 o B SRR

PASSAIC COUNTY.

Miles,

Lafayette avenue ........ M R L 0.528
N e s 5 & o+ & v sty LA eiote
EREERERNANG 2 v s s b b oo b oot

SALEM COUNTY. -

Miles.
Mannington, Pilesgrove and Woodstown
AL g eh R - 5.049
(BIRE 0 ottt ek TR o
BIREEREERATE S0 5 5 o ot s e
SOMERSET COUNTY.
Miles.
Centreville S ToRa, <o i o5 wn s devimnoisls 2.945
CORTIREREISE R 0 oo d T S ol e

BEaETRREROYOE, 1 o b vl g

$11,005 10

1$4,864 51

$26,601 35

$45,231 12

$3,668 37

$1,621 50

$8,867 12

$15,077 04
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The following road is paid for in compliance with chapter 395,
Laws of 1912: ,

HUNTERDON COUNTY.

S ; Miles.
High Bridge-Clinton road.............. 1.023

Closti o0 S I R R e s ae 2 $12,516 81 :

State'sliShare S asriE I el ; $4.808 72
Total number of miles. %8 ade il oo dus 44.095
Total  cost salloped e FBiinting. f 0 o $321,185 15
Total paid on contracts from 191" APPIOPLIATIORANPIERREE L . $107,698 16
TPotal® paid . SUPeNVIRODE T, o sl » s ae b o ia sl QTIPS b e 27,663 10
4 Rt R I oo B R 8 e o Gadi 135,361 26
Paid on survey of State highway system...........ccoveinvnnn 2,348 T2
Paid for laboratory work (testing road materials)............. 5,978 38
Total paid from 1912 appropnatlons ......................... $143,688 36
Appropriations. . ;. ti BRI N T . SRR 400,000 00
Balance of appropriation against which contracts were filed Oc-

s e [0 DR £ S SR St N e 256,311 64

The following roads were paid for from the appropriation for
1911, but they were completed and payment made during the
fiscal year 1912:

BURLINGTON COUNTY.

North Church road a nertion of. .. ... .. 0.758
(85715 b ems 0 e B hrir, 6 b A $5,615 38
State’s share e N et = vs.0n s $1,871 79
Central avenue, Moorestown............ 0.287
80T A L Lo L Sl R © 2316 45
State's,shate. e o0 e ot
Lewistown and Pemberton road......... 2.789 -
(37 ASWRRMIORS IV o L e 8,803 45
State’s ‘share. . Jor iRt SUEeET, 0 . 2,934 48
Atsion road, part paid from 1910 ap-
propriation, also
Cost allowed from 1911 appropria-
PLOPLIALION | . s . o5 ettt B, 2,916 26
State’s share allowed from 1911 ap-
DTODIREION » .\ . o sy (e SRR g : 972 09

-1
=1
e
[y
ot
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CUMBERLAND COUNTY.

x Miles.
Vineland and Malaga road............. 5.395
O R e SO 1 s v v oo 3 5 B $9,134 01
SEAECINREIATENS 8 T o e v o s« e vare : 3 $3,044 67

: Miles,
Green Brook road. <. oo ee s eio o etionn 0.253
(B107718 0 r o S o0 e AR WP o - $1,297 00
StatesEshare L S e $432 33
A DAY 1y 4T et P R ) 1.161 {
(G505 e n e Pk AR RSP 13,435 68 .
R Sl e AP, L E 4,478 56

GLOUCESTER COUNTY.

Miles.
Woodbury and Mantua Grove road...... 2.169
Cost 58, . vk b REFSBO % o r 4 SiolenRelriele $27,045 T4
Statelgiehare®  Lurii L L L s e $9,015 25

b Miles,
Lebanon and Clinton road.............. 3.371
(BT 5 0 2 A O RN A $35,192 86
StHte BIRNIPERII T 5L . .o vl s et $11,730 95

MERCER COUNTY.

Miles.
Pennington and Harbourton road, a por-
EIOESO IS, . o oo v s aeian asloe 2.791 /
(BT A e, o i R O S S $27.409 94
RERPAIRRERAEBI S0, (s o o o egeososss - $9,136 65
Pennington and Washington’s Crossing
road, extension of............... 2.7115
O R s e /s s » = e bt s o s 25,682 06 )
RERTCIERIBIO T s o eon o 6.0 v si 550 nnss - 8,660 69
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MIDDLESEX COUNTY.

Miles.
Kingston and Aqueduct road........... 2.557
REGEE . e I S e s e oo $26.059 16
SRS BRATE L it v a6y i s e :
Main street, New Bound Brook......... 0.913
(517] A s L S R Y 10,954 28
State’sishate . A i e s
+ SOMERSET COUNTY.
Miles.
Liberty Corner road, second section...... 1.980
(] e Y R T e 4 $18,640 22
State’s  shaie [ v SV G vt ¢
Blackwell’s Mills and Millstone road, sec-
(7003 B[ 1) 1 O L AW 5y L SRR 2.765
GOBL o ViRt e S 29,872 96
Ntate's sharye .%ot ot
UNION COUNTY.
Miles.
Palisade avenue and Madison Hill road.. 2.389
(ST A e & AR L S ST $36,992 51
Statelsghages oo (ool alin e oootng
Springfield avenue and Shunpike road.... 1.131
(00 R A AR &y R 14,476 03
Ntntols Shato . 8. ot R ey o o5 e
iRotalSnumber of miles. s ouiiiie. os s . 33.424
T o ey s e o T S $295,843 99
SR U s s e 3 o o e o PRSPPI o |, &
Partial payments from 1911 appropriation (see sheet 13)......

Total payments from 1911 appropriation.........

11

$8,686 39

3,651 43

$6,213 41

9,957 65

$12,330 84
4,825 34

$98,614 67
41,813 34

$140,428 01
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The following roads were paid for from the -appropriation for
1910, but they were completed and payment made durmg the fiscal

year 1912
BERGEN COUNTY
Miles.
Belleville turnpike (% in Hudson coun-
ty), % mileage....... 5 s 0.785
One-half total cost.................
One-half State’s share............. ;

BURLINGTON COUNTY.

v Miles.
Atsion road (part paid from 1911 ap-
PECPEIRLION 8180 &+ oo 0% s < is orei ity 4,261
Cost allowed from 1910 appropri-
BUGIR R L /e h s v v woo o ol RUC
State’s share paid from 1910 ap-
DEGDELREIOMN s s =« « o v, - absl 2% 4o on s eha

HUDSON COUNTY.

Miles.
Belleville turnpike (% in Bergen coun-
ty )R Tastnilenge. . . . .. cootanaas 0.785
One-half total cost. ................
One-half State’s share..............

SOMERSET COUNTY.

Miles.

Blackwell’s Mills and Millstone road, first
S Dy e SRR W e AT 2.653

(B350 Lo o S AR el & v

S EAETRERNATO S 5 i o v o4 o it S ot a e R A
Potal-number of miles. .. .ccvcssonsasie 8.484

PotaltCoRERRNOWed J. 4 « + ifhiils v oo spa sial s o

Total paid by State from 1910 appropriation. .. ...

$16,992 48

$13,560 21

$16,992 48

$21,999 74

" $5,664 16

$4,520 07

$5,664 16

$7,333 25

$23,181 64
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The following road was paid for from the appropriation for
1909, but payment was not made until the fiscal year 1912:

OCEAN COUNTY.

Miles,
New Egypt section of Lakewood and New
Dy Dt TR o e e 3.000
EORE . s s o e % Ll e a $16,787 20
Btate’s Share . o A L . . s $5.595 73 -

In compliance with chapter 395, Laws of 1912, partial pay-

ments have been made as follows:
Amount and Applopriatlon,

County. y Road. oaa),
Atlantic. ... .y: vk ¥ Shore BOAA, (. wisisive il o s v MO S e $18,520 35
Hunterdon........ Ringoes-Ringoes Station ............... 1,218 28
WVATNONLS - ¢ o o s ls Asbury-Washington ..... s o AR e, 22,074 T1

Total partial payments.. s vy visivn sy o s il $41.813 34

Roads taken over and maintained by county (added to 1912
mileage).

Miles.

Ocean county....Lakewood and Toms River road.................... 9.412
Ocean county....Toms river and Lakehurst road.................... 7.263
2 n T R SR Ly o RO IR e o O ) 16.675

The total length of improved roads added to our mileage during
the fiseal year 1912, is as fo]]ows

Baid from the 1912 GpDEODEIATION ' - oo o s v o+ o oisa RmTaRUERIHLL | L 0 o &4 e 44.095
Paldiirom the IO TINanDTORBBREION - .« - -1+ s s o + = 0ec USRI, oo v 33.424
Paid from the 1910 appTODTIRGION S . . i .« -« s & s as s alalsiatoledbIMtele s o aieii o 8.484
Paid from the {IOGEADDIODEIBEION. .2 oo o s < 'oe s oo bre SURTEMENCINE . o o 3.000
KON OVer DY COUIIE IRt Tt a' . o« 58wt hers & s oo n st KNSR ORI AN o a s . s . 16.675
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. The following roads are approaching completion, but were not
finished in time to be reported in the preceding lists:

County. Road. Miles. Cost.
Atlantie ...... Main road, Hammonton............... 1.758 $5,154 00
L e B May’s Landing, Tuckahoe ............ 11867 28,499 06
AT R Shore TeRA . .v. i i aad s e e - 9.25 131,068 60
Bergen ....... Sylvan avenue, southern section (Al-
0701 oy T MU B e B e 0.487 7,144 20
FaRy SRl =, Riverside avenue ................ Mboh e 44,156 72
R Sylvan avenue (or boulevard), Tenafly.. 1.536 17,794 68
LR B A ..Franklin turnpike, first section........ 1.773 35,744 45
Burlington ....Cookstown-New Egypt ............... 18503 8,028 20
£ .« « Hartford-Fairview . Cilsciisce oesivals doene 1.093 8363 25
- JOamden Wi Camden and Westfield turnpike........ 3.850 36,158 88
L e e G bbshoTo. -and LB eT] iR e 2.924 9,308 70
Cape May ....Woodbine, Tuckahoe, first section....... 4.208 13,976 25
& ....Seashore road, third section............ 6.589 24,751 61
Cumberland ...Malaga road, second section........... 5.595 12,957 11
BEggex R SM T Cedar street ... .. s @LET e, i R 1.666 21,200 82
Gloucester ....Mantua Grove and Mickleton.......... 3.503 - 43,079 42
Hunterdon ... Clinton, Hampton. .. 5% s Siauti o . os ok 5.227 57,252 40
Middlesex ..... Spotswood and Englishtown........... 2.015 9,698 08
Monmouth ....Englishtown, Jamesburg............... 1.094 7,650 00
¥s ..« 5ea” Brisht; Highlands. oo oo e aue 1.666 9,951 51
Ocean Nt as T.akewood and New Egypt, eastern sec-
Brom: o) L L S SRR e 1.995 5875 00
Lo S TLakewood and New Egypt, western sec- o
BLOTY v o <+ & o e i e 6.110 29,950 00
SO S Lakewood and New Igypt, middle sec-
g BIOH .. .o ol A SO ol i 5.445 18,976 00
O e Lakehurst and Brown’s Mills, eastern sec-
BIOTIL oo 3 0o 2o RSO SRR B8 g B5.777 30,161 43
Passaicy S0LE Midvale and Greenwood Lake.......... 2.321 26,576 32
Salem ........ BWOOUSTOW, 1. s il e e e 0.459 14,198 49
Somerset ...... Liberty Corner road, first section....... 2.011 25,379 96
¢ s npinville foad. i ewa ) Sy Lo S itk 2.559 24,729 89
Sussex ....... ANewton; Stanhope i Sis ot v veiies 9.780 83,453 16
B s Franklin. Furnace, Stockholm.......... 5.816 - 61,863 35
e S HAmMburg, SUSSeX .. .5k s oias i nss aits 2,867 25,451 77
Thhidn. s Shunpike, end section................. 1.195 20,507 25

SR b MOITIS AVENUE - vooeoruncnnennnnasnns 2917 41,747 54
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Miles and Cost.

The total amount expended by the State and the number of
miles paid for in each county from the passage of the State Aid
Law to October 31st, 1912, are as follows:

County: Miles. Amount.
ASTRNTic R L. | RS L L e e SR 111175  $129,206 53
TEREPoRh L N L s NIRRT L L e e e R 37.910 151,235 15
BUPHIIEOT . 25 ot i L e L, s A 195.818 321,061 23
(BFrveti ) ISR ISP Ol & o 10 ot DR 107.550 261,703 88
@ApeSN Ay | o R e R L e s AR 59.494 129,319 03
Cambertangd:’ . <15« ol R T b s s e 20.361 25,219 68
15T o A T SRR G (4., 5 s WOy 115.717 299,190 53
GHOTCEBEOT 5 vive xh <is & tta Bl o o b e o 5 aon e whor b ATESASRMEES 3 7 ) 3 114,855 42
IETDGLT Cotenty SORTERURAIG. Lo, oAU 5.545 45,799 43
EEanterdbIl ie: i 2, e SEERNEIEE s g i e S 37.866 105,177 19
IO COP AT T or ot v o oo AT RIS 0 i L oo et e O 143.308 371,064 71
IMIAAIEREX = s o5 re il L 3 oy e R 168.280 338,577 18
G033 S0y 00 £ O AL O s SRR < -~ ... 127.891 233,788 56
T 1 TR e SRR S s S O SRR S 76.658 165,346 55
OYCBRTING 2. v -v. i o wts oo % e AP AR L 78,697 84,582 28
TEe S = SR 1 L5 L B 1 66.342 158,799 10
S e ot e B s s s rlamn R3] ] 68,063 33
IO T Ot A R o o d o v i ot e T ST 99.540 224,069 72
S e e R e L I PR 14.331 33,254 31
O s o, S PR ENE RO ) .,y ooy i s = oy R 32.485 109,455 51
8Ty L U e APPSR o) 55.467 142471 73

Paid (0N SUDEIVIBOIE S0, - - et s s s s asie NI 144,359 70

1,684.074 $3,651,599 75
(15)



TOTAL NUMBER OF SQUARE Y&m@\miwm%@byf@@m BEILIFsdNSBAGKSQUNTY SINCE THE PASSAGE
OF THE STATE AID LAW.*

Atlantic
Bergen

Burlington

Camden

Cape May ......
Cumberland
Hssex "<......
Gloucester

Hudson

Huanterdon

Mercer

Middlesex
Monmouth

Morris

Ocean .......

Passaic

Sajemy ... on.n
Somerset

Sussex

Tdons " oI5 .5

Warren

Total

256,467

1,115,670

255,180
193,623

48,792
37,752
16,498

86,453

Binder
| Tar Binder.

PHOT8L . Lv.
O06TT = . e
108 A16] . 0,5

Amiesite.

_ I

Al 5
im0
e
........
........
sase

Gravel.

Totals.

1,106,764
329,189
1,401,018
884,146
614,289
195,089
1,071,525
789,035
64,424
283,545
1,231,139
1,297,076
1,124,168
571,549
902,949
653,748
403,792
760,294
113,466
304,319
500,895

6,292,616

2,449,750

494,007 20,087

* In case of some of the early roads this yardage is approximate only..

52,264| 14,602,419

‘SAVOY OITdNd 40 HHANOISSIININOD
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Description of Turnpikes Purchased in
1912. :

4

During the fiscal year just closed four turnpikes have been
purchased, one-third of the cost of which, as provided by the
statute, was paid by the State after the purchase price had been
approved by the Commissioner of Public Roads.

These turnpikes are: First, Stone Harbor Turnpike in Cape
May county. :

This improvement begins at the main shore road in Cape May
Court House and extends across the salt marsh and thoroughfares
to the sandbar known as Seven Mile Beach. This road was built
at great expense by the proprietors of the lower portion of Seven
Mile Beach for the purpose of bringing their improved property
into closer communication with the main land. In fact, before
the construction of this turnpike the only sure means of reaching
the beach from the mainland was by boat.

The price paid by the State is in reality only one-third of one-
half of the cost of the road, the entire cost of the other half being
borne by the land company. Owing to the fact that the seven
mile beach is being rapidly built up and improved, there is ne
doubt whatever that the investment is a wise one for the State.
The length of the turnpike is 3.289 miles. Its graded width is
one hundred feet, fifty feet of which is conveyed to the State and
county. The graveled portion is from thirty-five to thirty feet
in width and eight inches in the center, and four inches on the
side in depth. ‘

A very moderate price paid by the State for the cost of its im-
provement was $18,000.

At the lower extremity of Cape May county likewise a turnpike,
known as Cape Island Turnpike, 2.52 miles long, was built, fifty
years ago, from Cape May City to the dock at Cape May Point.
As this was the main boat landing for larger vessels it was very

(19)
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necessary that the road from it to the city be maintained in good
condition. As the turnpike had been taken over by the trolley
company some years since, it was deemed wise to protect the title
by securing a quitclaim deed. This was done for the sum of
$1,500, one-third of which, or $500, was contributed by the State.
This road is now being improved, and will be ready for use next
summer. »

In the last county in the State to avail itself of the provisions
of the State act, viz., the county of Cumberland, the Shiloh turn-
pike, 6.097 miles long, has been purchased and paid for. This
turnpike extends from the county seat at Bridgeton, northwesterly
through Shiloh to the Salem county line. This turnpike was in
good condition and the purchase price was very moderate, the
State’s one-third amounting to only $1,666.66. The last turnpike
to be paid for out of the 1912 appropriation was the Camden and
Haddonfield, 4.132 miles long. The purchased portion begins at
the city line of Camden and ends at the main street in Haddon-
field. Agreement to purchase this turnpike was entered into some
year ago. Owing to some legal questions the State’s share of the
purchase price was not paid until this year. This amount was
$4,000.
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Description and Statement of Cost of
Roads Improved in 1912.

BERGEN COUNTY.
Franklin Twrnpike, Third Section, 2.822 Miles Long.

This improvement begins at the borough line of Allendale and
extends southerly to the borough line of Hohokus. The graded
width of the roadway is thirty feet and that of the paved is sixteen
feet.

This pavement consists of a macadam base with a hot mixed
asphalt concrete top, two inches in thickness, the total thickness
of the pavement being seven inches.

This is a portion of the main thoroughfare between Edgewater
Ferry, opposite One Hundred and Twenty-third street, New York,
to Suffern and Tuxedo. The road is subject therefore to very
heavy and severe traffic. As the road was originally an old turn-
pike, the alignment was very good, but in some sections the grade
was very bad. - This necessitated quite heavy cutting and filling
at some points, which was very strenuously objected to by the
property owners before and during the work of improvement, but
since the ecompletion of the work they are one and all enthusiastic
in its praise. As the soil over which most of the road is built is
composed of a coarse glacial drift or gravel it was necessary on
the steeper grades to pave the gutters in order to hold them against
the wash and seour of the water; also owing to this same fact it
was necessary to build several concrete retaining walls in order to.
hold the roadbed in place. ;

As many of these conditions developed after the work com-
menced the contract price was increased over fifty per cent.

(21)
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Detailed statement of the cost of the Franklin turnpike, third section, from
the north line of Allendale to the north line of Hohokus, county of Bergen.
Total length, 14,901.0 feet, or 2.822 miles.

Width of stone-bed, 16.0 feet.
Length of stone-bed, 14,901.0 feet,
Depth of stone-bed, 7 inches.

Macadam, G. F. B., 27,924 square yards, at $1.47; total...... L. $41,048 28
Excavation, unclassified, 26,838 cubic yards, at 50 cents; total.. 13,419 00
Excavation, rock, 40 cubic yards, at $2.50; total............... 100 00
4-inch tile drain, 8,400 lineal feet, at 85 cents; total........... 2,940 00
12-inch tile drain, 1,744 lineal feet, at $1.05; total............ - 1,831 20
15-inch tile drain, 550 lineal feet, at $1.15; total............... 632 50
18-inch tile drain, 1,078 lineal feet, 'at $1.45; total............ 1,563 10
24-inch tile drain, 120 lineal feet, at $1.70; total............. 204 00
18-inch x 12-inch Y-branches, 6, at $1.70; total............... 10 20
15-inch x 12-inch Y-branches, 3, at $1.20; total............... 3 60
12-inch x 12-inch Y-branches, 8, at 90 cents; total............. 7 20
4 smallbagineXat $16: fotal: ., ol gamtailadol deol sndnietl, 60 V0
12 standard basins, at $85; total.......cc iviiiicenniniaan. 1,020 00
1 double basin, at $125; total........... R Bt cs o P A 125 00
7 manholes, at $35; total.............. B R g e WERY 245 00
Open ditch, 1,065 lineal feet, at 10 cents; total................ 106 50
Cobble gutter, 1,975 square yards, at 85 cents; total........... 1,678 75
Concrete walls, 1,662 cubic yards, at $8.65; total............. 14,376 30
Rubble walls, 352.89 cubic yards, at $6; total................. 2,117 35
ORI Rl vl e 1 as b it TN i ) "R SRAS EEY $81,487 98
Deduct for work omitted by reasonr of requirements of Shade
Tree {Commission .............s s e R T e, e 30 00
3 $81,457 98
SHINOEVINGT BRI HIVES 9% 3, . 5 J i waeiatess Al St o 5o S S e 516 00
NI Cer N X TIONIEOR <o 2 i+ 275 o al o 1n et eye dares e 600 0 e e s ol e Rnele 2,423 00
)i S ST T (1 AR A P SRR S DR R 3,693 50
REGIRIRGTRGNOL. Toad ot M iliber el SO L, o Gt o e $88,090 48
Lump sum, contract price, original, $51,163.84; supplemental,
SPEELBEA IR | B RO Aoy AP LRI 11 e b $74,086 59
B b 0T T A (s 4 PR ORI S L $81,457 98
One-third of above, amount paid by the State................ $27,152 66
Maximum grade before........... Laie 2 u s maate e h L SRR 9.20 per cent.
MasimEmnS omAAPRATIEE.", . s & cos v a'e o's oo nae obne o ieiil sTTIRET ... 5.00 per cent,

RALPH D. EARLE, Jg.,
Engineer.
J. B. CHRISTOPHER,
Supervisor.
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Belleville Turnpike, 1.57 Miles Long.

This is a county line road, the center line of which forms the
boundary between Hudson and Bergen counties. The section just
improved begins at Saw Mill creek, the end of the old macadam,
and ends at the Belleville bridge over the Passaic river. This
road was chartered as a turnpike in 1807 for the purpose of giv-
ing Jersey City an outlet to Northern New Jersey by way of the
Newark and Pompton turnpike. This road is regaining its old
popularity, and the increase of travel has been so great that the
three counties of KEssex, Hudson and Bergen have contracted for
a new bridge over the Passaic river to accommodate it. The
grade was improved, but not as much as was desired, owing to the
fact that gate house and gates of the Jersey City Water Works
are located on top of the hill.

The macadam pavement is twenty fcet wide and eight inches
thick.

Detailed statement of the cost of the Belleville turnpike, from Saw Mill creek
to Passaic river (boundary line between the county of Hudson and the county
of Bergen). Total length, 8,295 feet, or 1.57 miles. .

‘Width of stone-bed, 20 feet.
Length of stone-bed, 8,295 feet.
Depth of stone-bed, 8 inches.

..

Macadam with amiesite, 17,517 square yards, at $1.12; total: . .. $19,619 04
Barth " (7,415 cubic yards, at 40 cents; total...... 2,966 00
Larth excavation, ) 93653 cubic yards, at 30 cents; total.... 7,095 90
Rock excavation, 1,142 cubic yards, at 1 cent; total......... B 11 42
Drain, 2.306 lineal feet, at 20 cents; total.................... 461 20
Belgian block gutter, 3,654 square yards, at $1.00; total....... 3,654 00
Open diteh, 500 lineal feet. at 50 cents; total.................. - 250 00
TRGtalk e RO v & s o ie o o it PRI A $34,057 56

Deduct 726 square yards top dressing of amiesite, at 10 cents;
FORAL Lt . e v s et AR TR o 12 L Lo D03 o e SR e T2 60
$33,984 96
MUpEIVIS0 S “SALATY . o 55 o os ORI VL e Lo, oAt 1,170 00
Hngineering expenses, 5 per cent. on ($39,538.46 total contract), 1,976 92
Extras, paid by counties (Division B)................... . 5,553 50
Totalicost of road ..o E SRR R e Ll R $42,685 38
FAInp | SUIT COBEPAGE PEI0R. o 7y Sianlatle ot o v« v o o o Wl it S, L $36,372 02
Total alloswed by ithe State. . ol it i oe out Vmblbasi i, o $33,984 96

One-third of above, amount paid by the State.................. $11.328 32
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Maximum grade before ................... A=l 10 per cent.
MaximumEeEaaaRATIOT! & . o o, - .o GO TS e e AR B T per cent.

RALPH D. EARLE, JR.,
Engineer for Bergen Co.
EUGENE SMITH,
Engineer for Hudson Co.
CHARLES F. RODEN,
Supervisor, from September 21, 1911.

NOTE.—As cobblestones could not be obtained at the time, Belglan blocks were
substituted for the gutter pavement, the price being increased from $0.75 to §1 per
square yard therefor.

BURLINGTON COUNTY.
North Church Road, Portion of, .768 Miles Long.

This closes the gap between two stretches of macadam road
extending from West Moorestown to Palmyra, thus giving the
people of this section a continuous smooth, hard road between
these places. The macadam is fourteen feet wide and six inches
deep.

Detailed statement of the cost of the North Church road, a portion of

township of Chester, county of Burlington. Total length, 4,000 feet, or .758
miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 4,000 feet.
Depth of stone-bed, 6 inches.

Macadam, 6,222 square yards, at 79 cents; total............... $4,915 38
Barth excavation, 2,480 cubic yards, at 25 cents; total......... 620 00
Extra excavation, 200 cubic yards. at 40 cents; total........... 80 00

T St A i s el RN MLt L S $5,615 38
D CEMBOIERRAIATT 1 1. i+ 150 bois s fotais 5o era % whe fos el b st o e U 153 00
HINDIEED NI ORPONEOH. s s <'eto v a5 + & o voie v & ams vt ol s L P 280 76

ORI COSE OF TOAM, . 7. vv v v vole vie vis oin otauwis lora R SR $6,049 14
TERTTIET BT G0 Te i o) o (s - TEPMPLR PP B B . $5,615 38
IDOLAERIlowedNhy: the STRTE . i v vi miatons suate o s R $5,615 38
One-third of above, amount paid by the State.................. $1,871 79
MUt 00 HETOTE. 1% « o v vivosiid aro oo sk ain 12 bt b UMM SRSt T8 3.00 per cent.
N e ORI G A EEOT 1 % o v 0H o 56 v weals s aharal nanlie S e S CREC S s 0.53 per cent

EARL THOMSON, :
Hngineer.
SAM’L W. SMITH,
Supervisor.
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Central Avenue, Moorestown, .287 Miles Long.

This is more properly described as a village street than a road,
as it simply connects the improvements already made in Moores-
town. It begins at Stanwick avenue and ends near Elm avenue.
The pavement is of ‘macadam, fourteen feet wide and six inches
deep.

Detailed statement of the cost of Central avenue, Moorestown, from Elm to
Stanwick avenue, Township of Chester, county of Burlington. Total length,
1,516 feet. or .287 miies, A

Width of stone-bed, 14 feet.
Length of stone-bed, 1,516 feet.
Depth of stone-bed, 6 inches. »

Macadam, 2,358 square yards, at 72 cents; total............... $1,697 76
BExtra macadam, 202 square yards, at 72 cents; total............ 145 44
Earth excavation, 935 cubic yards, at 25 cents; total........... 233 75
Extra excavation, 100 cubic yards, at 40 cents; total........... 40 00
Drain, 210 lineal feet, at 15 cents; total..................... 31 50°
French drain, 336 lineal feet, at 50 cents; total.............. 168 00

f 77 ) IR ROl WUl - i P ORI s $2,316 45
SODErviBor’s salary A sEol e L0 e s TR 75 00
ENgINCEring CXDENROE! e Beile cid's 5 s v o5 & 520 10 o sstane NN EER O T 1011 115 82

Tatal Cost-Of TOBAN S et s o aie + i S P PURRRPERS O | $2,507 27
Lump sum, contract price........ L Ta ne's we o ST PR $1,971 51
‘Botal=allowed by :theuStatesct . . 0. .5 . L. S DNREREENE, [ $2,316 45
One-third of above, amount paid by the State................. $772 15
Maximumeord demBeIOTes REm s . oo o'y oo Rl SRR S s s 2.45 per cent.
MaxirnimoradoSafitor S o, L L e 1 1.19 per cent,

EARL THOMSON,
Engineer.

SAM’L. W. SMITH,
Supervisor.
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Lewistown and Pemberton Road, 2.789 Miles Long.

This road was dome by the township of Pemberton, as the
county did not feel able to undertake it. It begins at the inter-
section of the Juliustown road in Lewistown and extends to the
railroad crossing in North Pemberton where it joins the improved
roads of that town. It is the first section of the extension of the
through line .across the State that has so long been desired, hence
is of State as well as of local value. This road is built of gravel,
sixteen feet wide and eight inches thick. :

Detailed statement of the cost of the Lewistown-Pemberton road, township
of Pemberton, county of Burlington. Total length, 14,725.0 feet, or 2.789 miles.

Width of gravel-bed, 16 feet.
Length of gravel-bed, 14,725.0 feet.
Depth of gravel-bed,.8 inches.

Gravel, 5,487 cubic yards, at $1.35; total.....c.cvcvvevniinnn $7.407 45
Earth excavation, 4,054 cubic yards, at 25 cents; total......... 1.013 50
Extra material required for embankment, 1,530 cubic yards, at 25
COTIEE AT § s et o li e s s el r ENNEReES R e ek i 382 50
RSS20 L o o RSO a5 < 1 R O L e $8,803 45
NODeryISON Gy A U | o i o e A Bt S R 222 00
Engineering expenses ...... et I S e “ 307 00
ROt COSTROT STORM L, . o\ o o i dia, S S e  $9,332 45
Lompd sBns COREIAct T DEICE .. ol s wiuish diswe & ol § ol ot 605 s relehetasitinss, oo $9,248 95
Total allowed by the State............ P sk WLt s S T $8,803 45
One-third of above, amount paid by the State................. $2,934 48
Masitn rh Re FAACRBEEOTE o o |« oot s e e s i o in vis e tire St ol Wby Sl 25 per cent.
Maximum grade after.......... e i e e S RS e R 1.433 per cent.

ALMER J. EARL,
Engineer.
T, C. SHUM,
Supervisor.
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Atsion Road, }.261 Miles Long.

This is the last link in our line of imprevements between Tren-
ton and Atlantic City, reducing the distance over improved roads
_fifteen miles. The sand over which the gravel was laid was so
loose and fine that the road was almost impassable for motor
vehicles. The country through which the improvement was made
was so wild and unimproved that the property along its line could
not be asked to bear the cost. Therefore, it naturally became a
State and county task.

This gravel road is sixteen feet wide and eight and four inches

thick.

Detailed statement of cost of the Atsion road, township of Shamong, county
of Burlington. Total length, 22,500 feet, or 4.261 miles.

Width of gravel-bed, 16 feet.
Length of gravel-bed, 22,500 feet.
Depth of gravel-bed, 8 inches in center, 4 inches at sides.

This road was constructed under two contracts, one of which included grad-

ing the entire length and width of the road (22,500 feet), and graveling, 4,800
- feet; the second contract provided for graveling the remainder, or 17,700 feet.

First Contract.

Gravel; 1,422.18 cubic yards, at $1.40; total.................. $1,991 05
Earth excavation, 6,753 cubic yards, at 30 cents; total......... 2,025 90

Extra material required for embankment, 3,878.2 cubic yards, at
SO certe: StotHl a1 L i e e e R RN s o 1,163 46
Grubbing, 15.21 acres, at $50.00; total....... T i 760 50
BFilling' up and walling TREe "bIIdge. . . - <\« o' v s sy sias malsaiah s 5 v vs 4 100 00
Totalh | ibars s de e isen Vo L obfearn'e L) ol Lo nn BRI vl $6,040 91

Second Contract,

Gravel, 5,244 cubic yards, at $1.99; total..................... $10,435 56

atal . T R L R o $16,476 47
SUPEIVISOT S BALATY ¢ c-v o il 5o St S s isin siolerer o e Sietahs atalp e s 588 75

Potal icost-of ‘road. . ok adime s s e FERRRRRR iv... $17,085 22
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State’s share of first contract.......... SN R SR U T Y T $2,013 64
State’s share of second contract.............. Sl ot LR LR 3,478 52
(GRSt telS MHATE. s oo .o bt B s L $5,492 16
Amount paid from 1910 appropriation.......... ¥, i $4,520 -07
Amount paid from 1911 appropriation.........ceeeeeeeeeeennn. 972 09
573 5 s e S A SRV 1111 ™0 T 4 P e e iy e $5,492 16
Maxismerorader BEEOTE . . v/« o« « is s Yalotiiistaie s sos e ot R e LR 3.95 per cent.
M IR TR A S BRI . o0 o 's e s i oo o ebin I aRa R ekt ad s eag 0.40 per cent.

Original detailed statements signed by,
EARL THOMSON,
HEngineer.
ISAAC N. B. WRIGHT
Supervisor.

CAPE MAY COUNTY.
Seashore Road, Second Section, 11 Miles Long.

This is the continuation of the improvement which was begun
at C‘ape May City in 1901, and completed to Cape May Court
House in the following year.

For nine years following nothing was done to improve the re-
mainder of the Main Shore road.

In passing it might be well to say that the topography of Cape
May shore is different from that farther north, inasmuch as there
is a salt marsh varying in width from three to four miles be-
tween the mainland and the sandbar which forms the seashore.

The road we are describing runs along the top of the ridge on
the edge of the mainland adjacent to the salt meadow. It is
therefore in fact, as well as in name, the main road of the county
into which all others run.

The section paid for this year is eleven ‘miles in length and was
commenced last year. The graded width of the roadway is
thirty-five feet. The gravel covering is twenty feet wide and
varies in consolidated thickness from eight inches in the center to
five inches on either side. This, in connection with the six miles
just completed to Beesley’s Point, completes Cape May county’s
entire portion of the ocean highway.



You Are Viewing an Archived Copy from the New Jersey State Library




Cumberland County, Deerfield Road, Before.




You Are Viewing an Archived Copy from the New Jersey State Library
COMMISSIONER OF PUBLIC ROADS. 29

Detailed statement of the cost of the Seashore road, second section, townships
of Middle, Dennis and Upper, county of Cape May. 'Total length, 58,080 feet,
or 11 miles.

‘Width of gravel-bed, 20 feet.
Length of gravel-bed, 58,080 feet.
Depth of gravel-bed, 8 inches in centre, 5 inches at sides.

Gravel, 23,533 cubic yards, at $1.37; total.......c.c.cvevnenn.n. $32,240 21
Earth-excavation, 30,160 cubic yards, at 25 cents; total......... 7,040 00
Earth embankment, 27,522 cubic yards, at 35 cents; total....... 9,632 70
Grubbing, 6145 acres, at $60.00; total..........cconiiiiivnolln 390 00
EOEAY. iiarast do st s s e SR e a5 4 e o o TETIREREE e $49,802 91
RDC BV IO S AT AT L ie o ds o o e shetos <o oo eie maieloce SNBSS e 1,020 00
Efgines FIng eXpenses . .o o o e dhle iu Mo o TURCESOMEREE LT S 2,254 30
BXtTas, {paid Dy commty sl i s s de slara st o v s o Srer NPT £ LS 292 70
Total 'cost: of Xoad .o in co s oo b o v omiate e S e o s $53,369 91
Lump sum, contract puce_& $49,802 91
Totalrallowed.- by the State. sl ool o il o o e & o $49,802 91
One-third of above, amount paid by the State................... $16,600 97
Maximum grade before..... B S R 5 per cent.
Maxiniuim. grade affer. LOMEITREE 5l D0 AN v S 2 per cent.
L. M. RICE,
Engineer.
BARCKLEY H. GRACE,
Supervisor.

CUMBERLAND COUNTY.
Deerfield Road, 7.649 Miles Long.

This road begins at the Salem county line near Shelby, and
- runs southerly through Deerfield, thence southeasterly to Carl’s
Corner, and thence southwesterly into Bridgeton, the countyseat
of Cumberland county.

The improvement of this one road means more to Cumberland
county than might at first glance appear, for when less than one
mile is improved in Salem county, Bridgeton will be connected
with the improved highway system of New Jersey, from which it
has been separated during all the past years.

3
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The graded width of this road is thirty feet, and the graveled
width is twenty feet. The depth of compacted gravel varies from
eight inches in the center to four inches at the outer edges.

In the improvement of this road two dangerous grade crossings
were eliminated by the simple expedient of laying out a new road,
thereby keeping the improved highway on one side of the railroad
throughout its entire length.

The road traverses a very good farming country, and is. con-
sequently of great value to the farmers along its line as well as to
the automobilists who are attracted to Cumberland county either
for business or pleasure. < :

Detailed statement of the cost of the Deerfield road, township of Deorfield,
county of Cumberland. Total length, 40,387 feet, or 7.649 miles.

Width of road, graded, 30 feet.

‘Width of gravel-bed, 20 feet.

Length of gravel-bed, 40,387 feet.

Depth of gravel-bed, 8 inches in centre, 4 inches at sides.

Gravel, 15,123 cubic yards, at 70 cents; total................. $10,586 10
Borrow, 3,350 cubic yards, at 28 cents; total.................. 938 00
Earth excavation, 19,150 cubic yards, at 28 cents; total........ 5,362 00
Grubbing, W& acres, at $66%; total. .. . ol i e, 100 00
Extra. approsches and /Ariveways. . oo s daiis sile s oo e sl 229 27

N0 (i H] s T A R PR e SRR e B s $17,2156 37
Deduction, account of slope, at Sta. 295.............. .00t 10 00

R SRRy ) L R I $17,205 37
SuperviSGESESaIaIEREC © .« . | o e i e ke S A CF et 474 00
EngincelingaerDonses: . . i cuoib o Jleliee L bt s L, o vl 860 46
Culverts and bridges paid for by county..........covviveneen.n. 1,581 53
B traD, SpaldRDRRCOIIEY ' ) i e E e s R e 60 00

Total cost of road...... o L R Lo e $20,181 36
LUMD SQM, CONEIACE PELCE. . « v - v v v e e te e san e tar e neennnansnss $16.986 10
Potal*allowed by the' State .« .o J0n Fiht s S Rt - $17,205 37
One-third of above, amount paid by the State.................. “ 85,735 12
MazmwnaRerade before. .3 . winwid 11 L Ciiid o o suciie NIRRT S oay 5.00 per cent.
MbasrmapmaRerage after, . o o i i e R i e L) 2.92 per cent.

WALTER M. SHARP,
County Engineer.

W. A. EASTLACK,
Supervisor.
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Vineland and Malaga Road, 5.395 Miles Long.

This gravel road begins at the end of the improved road at
Gloucester county line and extends south to Landis avenue in
Vineland. It is the first improved highway built in Cumberland
county to connect with the improved roads of the adjacent counties.

The existing grades were improved and ohe very crooked section
straightened. This work was completed last year, but too late
to be reported. The great improvement made in this old road has
so aroused the good road sentiment throughout the county that
demands are being made from all sections for like benefits.

The width of the gravel bed as first designed was fourteen feet,
but the very marked difference between the gravel and sand caused
the Board to request that the graveled width be increased to
twenty-two feet on a portion of the road. This was readily
granted by the Commissioner, as the department had urged the
greater width from the beginning, TIts depth is nine and six
inches.

Detailed statement of the cost of the Vineland and Malaga road, township
of Landis, county of Cumberland. Total length, 28,488 feet, or 5.8395 miles.

Width of gravel-bed, 14 feet for 23,208 feet; 22 feet for 5,280 feet.
Length of gravel-bed, 28,488 feet.
Depth of gravel-bed, 9 inches in center;. 6 inches at sides,

Gravel, 9,332 cubic yards, at 54 cents; total.................. $5,039 28
Earth excavation, 16,480 cubic yards, at 23 cents; total....... 3,790 40
Grubbing 0.38 Jacre, at:$100.00; total..... . ealumins. . .. 33 00
Plus difference between items and lump sum.................. 33
oAl e TR 5k« sois b oid i s R $8,863 01
Extra work on driveways, 50 cubic yards excavation, at 70 cents;
D o e s il vt 7 s o oI, - o - 35 00
Extra gravel-bed, 587.5 cubic yards, at 80 cents; total......... 470 00
L 1o} ;) QREARRIREE I PERLS 0 S TP e o $9,368 01
Deduction on account of excavation not made, about 1,017 cubic
yards, ot 23 centy: otal e R e e s b SRS SR 234 00
17317 ] BEEOPORPCR PRI L | LSRR L e el $9,134 01
SUpPCEVISOrS BAIRTY .. 514 i o SRR R S 501 00
e iNeaRIRE GEPONSEE: ', ohh.s 'y e WS IONEER AN ol | R Bl 446 78
Exttas, DHeid Dy rconnty: . oLl i I Retaeiin Lo, . il e 185 00

Totalveost of road: gt R DEEINE L, | L Sl i $10,266 79
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_Lump STTNNROODEIACHRIIIICO . o o o o o i n ¢ o larsf RS e o e P o e e S $8,863 01
Motal  alloweaNBYRERERSENTE. .. . . . ... i . s Gloepaetatnt £ o0 S $9,134 01
One-third of above, amount paid by the State.................. $3,044 67
Maximum, grade. hefore .. ./ ........ .5 sn AR R N s 4.67 per cent.
Maximum egrade: After’ & s i i v ov i v Sibinis B i yea aln ket 3.33 per cent.

WALTER M. SHARP,
*  Engineer.
D. S. EDSON,
J. B. PAYNE,
Supervisors.

ESSEX COUNTY.
Green Brook Road, .258 Miles Long.

This was practically a resurfacing job, and completed the work
done last year which ended at the North Caldwell borough line,
leaving a short gap. This improvement begins at the borough
line and ends at Pier lane, an improved county road. ‘This is in
line with the policy of the department in closing up all short gaps
between improved highways. The width of the macadam pave-
ment is sixteen feet, and its depth three and three-quarter inches.
No change was made in alignment or grade.

Detailed statement of the cost of the Green Brook road, township of Caldwell,
county of Hssex. Total length, 1,334 feet, or 0.253 miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 1,334 feet.
Depth of stone-bed, 3% inches.

Telford, with surface oil, 2,384 square yards, at 50 cents; total.. $1,192 00

Earth embankment, 105 cubic yards, at $1.00; total............ 105 00

[PlotaLaRTRts T st RE R L LR L D R R $1,297 00
SUDEPFISORRBRRIRTY . x ot iy, S L e R e 291 00

IROEOTRCHSE O - TOAG: «..o o & 083 45w o 5 5 8 0 a0 i R $1,588 00
D SN CORERACE DEIGE S 55 os fw e + 55 % « 3.0n oA i IIIISR SRS Ui $1,297 00
Potalt alloWoaBhT the BEATE . . 5w« o vt on oion o ane s s s it R $1,297 00
One-third of above, amount paid by the State.................. $432 33

Maximum grade, no change.
JAS. OWEN,
Y Engineer.
FRED. E. PADDOCK,
Supervisor.
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Union Avenue, 1.161 Miles Long.

This road begins at Jerolamon street, Belleville, and runs north-
erly to Avondale road, Nutley. It is parallel with Washington
avenue, and consequently will relieve that highway to some extent.
The graded width of the telford roadbed is thirty-six- feet and
that of the pavement is sixteen feet. Its depth is eight inches.

. Detailed statement of the cost of the Union avenue, township of Belleville,
and Nutley, county of Hssex. Total length, 6,133 feet, or 1.161 miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 6,133 feet,
Depth of stone-bed, 8 inches.

Telford, with surface oil, 10,924 square yards, at 68 cents; total, $7,428 32

Barth excavation, 14,622 cubic yards, at 38 cents; total......... 5,556 36
Cobble stone gutter, 600 square yards, at 75 cents; totak...... 450 00
Plus difference between items and lump sum................... 100
APRERT st 4o AT TR e PGB " ... % R $13,435 68
SHLETHIBOT 8! SAlOTY: it aisiahbe s oo lhel va s 57 o) 7o 1o TS APPSR v 2 217 50
IPOEH] COBE /OF EORGS tata eioie o (€ e o s 5 50 5o v ol ceneUSWeR ISR $13,653 18
Lump sum, contract price.............coovueiiiiiiiiiaann L. $13,435 68
Total allowed by the State.............cooovnienen L RN $13,435 68
One-third of above, amount paid by the State.................. $4,478 56
B animnany grade Defore. ... ddubolesnban ooevvdd i RORRRI .- . 9.60 per cent.
" Maximum' grade affer,........oescecceisonieobotehitanenean 4.00 per cent.

JAS. OWEN,
Engineer.
ANDREW BARR,
Supervisor.
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GLOUCESTER COUNTY.
Woodbury and Mantua Grove Road, 2.169 Miles Long.

This is the first section of the through line from Woodbury to
Swedesboro, and begins at the city pavement in Woodbury and
ends at the Mantua Grove school house. The graded width of
the road is twenty-eight feet, and that of the pavement sixteen
feet. - Its depth is seven 1nches Owing to the continuous heavy
traffic over this road it was deemed economy to substitute hot
mixed asphalt concrete for the plaln macadam, and thus far the
decision seems to have been a wise one. The second section
through Mount Royal, Clarksboro and Mickleton is practically
finished, but not in time to be included in this year’s report. It
is the intention of the county to complete the remaining four miles
to Swedesboro the coming year.

Detailed statement of the cost of the Woodbury and Mantua Grove road,
city of Woodbury and township of West Deptford, Gloucester ccunty, New Jer-
sey. Total length, 11,451 feet, or 2.169 miles.

‘Width of stone-bed, 16 feet.
T.ength of stone-bed, 11,451 feet.
Depth of pavement, 7 inches.

Earth excavation, 5,985 cubic yards, at 28 cents; total.......... $1,675 80
Amiesite, 20,357 square yards, at $1.19%; total................ 24 326 62
Tile drain, 1,690 lineal feet, at 12 cents; total................. 202 80
SROEAIRG WA b Lol ORI 0 D0 ¢t B i e 4 e $26,205 22
Extras ordered by county and approved by State:
Excavation, 125 cubic yards, at 28 cents; total...... $35 00
Tile drain, 385 feet, at 24 cents; total............. 92 40
Tile drain, 600 feet, at 30 cents; total.............. 180 00
T'rench drain, 691.feet, at 45 cents; total........... 310 95
Extra depth, 4444 square yards (4 inches extra depth),
alb0 cents )y TOEAl % oh & o iv i i e e e R 222 17
840 52
T A I N I 1 o o o i $27,045 74
SUBEEVIROTE SAIATY 1. o vlainn oo s » o ois ws s 5 us IR S R S © 420 00
T 0 D i o5 12 16 Lo M e SRMRRESNE e i I B £ S 1w $27.465 T4
B T LB 0 A RN SR SR S AL $26,205 22
Xt ra S AR OVeAiD Y SR o ks o o vii v sy wits o ratars i altos o SR 840 52
Total allowed by SEALe. . ....nnreeernnnnreeereeeennn. $27,045 74

One-third of above, ‘paid by SState.. ...« ot s Moty $9,015 25
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Maximum grade before..... . <5 et S s S U 4.4 per cent.
MR SEAde AETET. .\« . v« of s s s Aeii i RS R PN 3.5 per cent.

WM. C. CATTELL,
County Engineer.
WILL. H. HOFFMAN,
Supervisor.

HUNTERDON COUNTY.
High Bridge and Clinton Road, 1.028 Miles Long.

This road leaves the Spruce Run turnpike about one mile north
of the village of Clinton and runs through the valley to the thriv-
ing borough of High Bridge. As High Bridge is located in a
basin, it is very difficult to reach it from the outside on easy
grades. For that reason the present road was laid out in a new
location for the greater part of its length, and is, therefore, re-
markable for its easy grades.

The width of the graded roadway is twenty-eight feet, and
that of the macadam pavement fourteen feet, and the depth of
the macadam is six and eleven inches.

After the macadam was thoroughly rolled and consolidated, it-
was treated with an application of asphalt binder, and the entire
work is finished in a model manner.

Detailed statement of the cost of the High Bridge-Clinton road, township of
Clinton, county of Hunterdon. Total length, 5,400 feet, or 1.023 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 5,350 feet,
Depth of stone-bed, 6 and 11 inches.

Foundation C, 5,923 square yards, at $31.82 cents; total....... $1,886 00
Foundation B, 2,800 square yards, at 46 cents; total...... 80 1,288 00
Surface B, Binder B, 8,723 square yards, at 47 cents; total..... 4,099 81
Earth excavation, 2,771 cubic yards, at 50 cents; total......... 1,385 50
Extra excavation, 4,140 cubic yards, at 60 cents; total......... 2,484 00
Drain, 1,835 lineal feet, at 30 cents; total.................... 550 50
Macadam driveways, 120 square yards, at 50 cents; total...... 60 00 .

Ditch 580 square yards, at 50 cents; total.................. 290 00
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T AT o L B e DGR S B - bl 198 00
Engineering‘expenses 275 00
Extras, paid by county :
VIR, 05 Aok s R S S e i S SR o 462 00
Culverts, 3.....\. Betansir v o h v o o v e B EECh A I St et R NN 1,186 35
EEn I EostOfEToRd o . . . L. . R R AR SR T S e $14,165 16
LumphBUnseouiEset Price ., ;.. i 0N I Bt N $11,690 79
Total allowed by the State.......... el L Tl N $12,516 81
Forty per cent. of above, amount paid by the State............. $5,006 72
Less inspection already paid by the State..................... 198 00
Balangefolastatesshare o0 .. . o0 STESRER T 5 L AR $4,808 T2
Maximgum¥otdde bafore ... .. .%. . .5k icis <mias oo en mr sares Janiatenis 10 per cent.
Maximum grade after ............... AN Rl AL KN L W 9 per cent.

GRANT DAVIS,
HEnginé€er.

HARRY P. SNYDER,
Supervisor,

Lebanon and Clinton Road, 3.371 Miles Long.

This is one more section of the old New Jersey turnpike, and
-begins ‘at the present improvement in Lebanon and ends at the
borough line of Clinton. The improvements in grade on this line
are many and marked. © These, with the smooth, hard pavement,
made this one of the most noticeable improvements of last year.
The road was finished last year, but too late to warrant the ap-
plication of the surface treatment of asphalt oil. This was ap-
plied in April as soon as the weather would permit. The align-
ment, like that of nearly all old turnpikes, was very good. We
feel that in improving this road we are building a portion of our
State highway.

This stone work is fourteen feet wide and six inches deep.

Detailed statement -of the cost of the Lebanon-Clinton road, township of
Clinton, county of Hunterdon. Total length, 17,802 feet, or 3.371 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 17,802 feet.
Depthk of stone-bed, 6 inches.
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Hunterdon County, Lebanon-Clinton Road, After Improvement.
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Macadam, without oil, 28,381 square yards, at 46 cents; total... $13,055 26
Macadam driveways, 1,080 square yards, at 30 cents; total...... 4 324 00
Earth excavation, 33,436 cubic yards, at 60 cents; total........ 20,061 60
Extra excavation, 1,876 cubic yards, at 60 cents; total......... 1,125 60
Drain, 2,112 lineal feet, at 20 cents; total............cvuion.n. 422 40
Cobble stone gutter, 204 square yards, at $1.00; total.......... 204 00
7% ) EE R SN ORINIB L olc  o o  T SCE SE $35,192 86
BUPETVIBOITS ‘SALATY (oo it s o alavnta Mc UNCRESEREMESE e . 0 o 645 00
NS OriNg "X DONNS - = w5y o« o sa 514 ettt RIS B es 1/ o 745 00
Extras, paid by county, pipes and culverts..........ccecuosals 649 60
Total cost of road.. S e R ) $37,232 46
Liimp- ‘sun, Contract spmles Tz . L L5 ko s SRS $34,817 62
Potagl iallowed Dy the ISEREEL e s 5 ool it SN ARl L0 $35,192 86
One-third of above, amount paid by the State................. $11,730 95
Maximum grade Defore s Aialin « s v « 075 ool n SRSy S 2. 12.00 per cent,
Maximum grade after.......ci.aven Fovetne sake SO ROITIBREILR L L 5.7 per cent.

GRANT DAVIS,
* Engineer.
ISAAC CREVELING,
Supervisor.

MERCER COUNTY.
Pennangton and Harbourton Road, Portion of, 2.791 Miles Lon.

This is another local road thus far, but may be made of more
importance if extended. At present it is only a feeder to Pen-
nington, and an outlet to the railroad for the farmers along it. Tt
is built of macadam, fourteen feet wide, six inches thick.

Detailed statement of the cost of the improvements to the public highway
in Mercer county, New Jersey, known as the Pennington and Harbourton road,
portion of, beginning at borough line of Pennington and extending to Tren-
ton and Harbourton road, in the township of Hopewell. Total length of road,
14.735.83 feet, or 2.791 miles.

Length of stone-bed. 14,712.3 feet.

Width of stone-bed, 14 feet.

Depth of stone-bed, not less than 6 inches.
Average width of shoulders, 7 feet.

Average total width of improved roadway, 28 feet.
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Excavations, 10,900 cubic yards, at 40 cents; total............ $4,360 00
Macadam, 23,240 square yards, at 86 cents; total.............. 19,986 40
Macadam driveways, 136 square yards, at 89 cents; total........ 121 04
Underdrains, 7,400 lineal feet, at 22 cents; total............... 1,628 00
Authorized extra, 5975 lineal feet underdrains, at 22 cents...... 1,314 50
AU AT e S BRI % = o e i $27,400 94
70 R e v s T T A MR "L - e AR 984 00
IR ] GORTNOT ROBA s ¢ «s o5 o oins A TERRR L S g $28,393 94
LAamp SO SCONTEACE DIICE . /v o o v o s o o als bis b amatule iain 4 sver aindbialess el slt s $26,095 44
Totalialowediby the MSERTE. .. .. .. oot e ss o oo sl S $27,400 94
One-third of above, amount paid by the State.................. $9,136 65
DEaxiEn AR AT a6 DEfOLE: i\ « « 1 v« + 5 void s ity inshe o n oot s S L S 7.3 per cent.
Max U rate . aTTOT. .\ oy ¢ o vs B riilha hls pdelat L Ol el e i 4.7 per cent,

We hereby certify the above statement to be correct, and that the work was
constructed in all respects in strict conformity to the plans and specifications,
and that the finished pavement was Class B, or not less than 6 inches deep.

. Respectfully yours,

FRANK J. EPPELE,
Engineer.

J. EDWARD HUNT,
Supervisor.

Penmngton and Washington’s Crossing Road, Extension of, 2.715
Miles Long.

This improvement begins at Woolsey’s branch, at the end of
the present macadam, and meanders to Washington’s Crossing,
thus connecting two macadam roads. This may be properly de-
seribed as a local road, and as such is of great value to the farmers
living along it. The pavement was of macadam, to which was
applied a coat of light asphaltum oil as a dust layer and binder.
The width of the pavement is fourteen feet and its depth six
inches. The alignment is not good, a mistaken idea of economy
preventing its proper straightening.

Detailed statement of the cost of the improvement to the public highway in
Mercer county, New Jersey, known as the extension of the Pennington and
Washington’s Crossing road, beginning at Woolsey’s Branch of Jacob’s creek,
and extending to Washington’s Crossing, in the township of Hopewell. Total
length of road, 14,334 feet, or 2.715 miles.
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Length of stone-bed, 14,286 feet.

Width of stone-bed, 14 feet.

Depth of stone-bed, Class B, or not less than 6 inches deep.
Average width of shoulders, 6 feet.

Average total width of improved roadway, 26 feet.

Excavations, 14,100 cubic yards, at 45 cents; total............. $6,345 00
Macadam, Class B, 22,710 square yards, at 74 cents; total..... 16,805 40
Macadam driveways, 204 square yards, at 79 cents; total....... 161 16
Underdrains, 8,525 lineal feet, at 22 cents; total.............. 1,875 50
Authorized extra, 2,250 lineal feet underdrains, at 22 cents; total, . 495 00

Total: o f s d R s i s vis e R DR 1. - $25,682 06
SUDEEVISOTIS SAIATT ool aritare b s whevs 5 » o s sy ira wisinih RSN L . ) . 1,074 00

Total €St of TOAM. . .. ..o'vrenrronneeeiens. N $26,756 06
Ehamy  Sum, CONtEACTIPRICa ¥ b n L. L i i (RPN LT $25,187 06
Total-allowed by the SEAtEMETIN (0 . i | A e o = $25,682 06
@ne-third of ahove, \paidibyithe State. ;. % ESCEEERERE L L $8,560 69
AR SEAdE DeEOTE ML " Jri o o dy i s e ol et RO B B L L 14.8 per cent.
Maximum grade after ......... ST e S o & s R TR e 5.0 per cent.

We hereby certify the above statement to be correct, and that the work was
constructed in all respects in strict conformity to the plans and specifications,
and that the finished pavement was Class B, or not less than 6 inches deep.

Respectfully yours,

FRANK J. EPPELE,
Engincer.

OLIVER W. STOUT,
Supervisor,

* The original lump sum contract price was $26,322.56, and the original price
bid for Class B macadam, 79 cents per square yard, but under a supplemental
agreement entered into by the Board of Freeholders and approved by the State
Road Department, the method of construction was changed and under this agree-
ment Class B macadam was to cost T4 cents per square yard, thereby reducing
the lump sum, contract price, to $25,187.06.



You Are Viewing an Archived Copy from the New Jersey State Library

40 NINETEENTH ANNUAL REPORT.

MIDDLESEX COUNTY.
Kingston and Aqueduct Road, 2.557 Miles Long.‘

This road begins at the Trenton and New Brunswick turnpike, -
near Plainsboro, and extends to and along Carnegie Lake, and
thenee to the Kingston and Monmouth Junction road. It forms
a beautiful drive along this now famous sheet of water, and also
forms part of the shortest line of improved road between Trenton
and New Brunswick, inasmuch as it begins and ends at roads
already improved. The -width of the macadam is fourteen feet
and its depth eight inches. This stone was treated with asphalt
binder applied hot, and it is what is papularly known as a pene-
tration road. ’

Detailed statement of the cost of the Kingston and Aqueduct road, township
of South Brunswick, county of Middlesex. Total length, 13,500 feet, or 2.557
miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 13,500 feet.
Depth of stone-bed, 8 inches.

Macadam, with Bermudez asphaltum binder, 21,500 square yards,

e T I R ) ARG | G R R T $15,050 00
Macadam, with filler, 21,050 square yards, at 73 cents; total... 1,578 75
Extra material for embankment, 4,422 cubic yards, at 50 cents;

D s DA AR e Tt ¢ 5 i T SRR P L 8 S 2,211 00
Earth excavation, 6,168 cubic yards, at 70 cents; total.......... 4,317 60
Fence, 4,480 lineal feet, at 12 cents; total..................... 537 60
Drain, 5,300 lineal feet, at 25 cents; total.................... 1,325 60
Belgian block gutter, 66 square yards, at $2.50; total.......... 165 00
Cobble stone gutter, 263 square yards, at 50 cents; total........ 13 33
Macadam driveways, 75 square yards, at 50 cents; total........ 37 50
Screenings, roller and.10 per cent. for filler................... 823 38

Hotalih i S S S Rt R L 3 $26,059 16
TS UDELVISOTA I SALAYY. .\ vl v vs Sein v e v e e i i TR, ) 697 50
BxfrasSpaidiby ‘county, culvert pIDe. ... i ilaisems aaibrr e s = 156 00
T OERINCORE SO "PORM L5 vy i o« oif it Sy o ESINENE G A S $26,912 66
Lump sum, contract price......... LI S b ey e SN $22,0600 00
FotalinllaWEd by ltResS baten’s <L L L8 v e Dl o vasle L0000 T SR .. $26.059 16

One-third of above, amount paid by the State.................. $8,686 39
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BRI ETre DEfOPe .. oiv vu s b oe Lt R 0 oL 8.00 per cent.
M axinum grade after. .. & voe o akoon doda oSS T 4.038 per cent.

FRED, SIMONS,
Engineer.
WILLIAM W. STULTS,
Supervisor.

Main Street, New Bound Brook, 0.918 Miles Long.

Beginning at Avenue D, the end of the present pavement, this
improvement forms a continuation of Main street, Bound Brook,
to Cedar lane, Lincoln, where it meets another paved road, thus
. forming a direct outlet from the business section of Bound Brook .
toward Dunellen. This new line is much shorter than the old
route by way of Union avenue, and will, therefore, be of value as
a portion of a through line as well as of great use to the inhabitants
of the two towns. ‘

This road is built 'of macadam, sixteen feet wide and eight,
inches deep, and is finished with a surface dressing of heavy as-
phalt oil.

Detailed statement of the cost of‘ Main street, New Bound Brook, town-
ship of Piscataway, county of Middlesex. Total length, 4,823 feet, or 0.913
miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 4.823 feet.
Depth of stone-bed, 8 inches.

Macadam, with heavy oil dressing, 9,257 square yards, at 68 cents ;

o) ) REIEEREL I T AR SN s o RS $6,294 76
Macadam driveways, 117 square yards, at 45 cents; total...... 52 65
Earth excavation, 7,392 cubic yards, at 30 cents; total......... 2217 60
Trench for outlet for drains, 88 hours, at 18% cents, plus ten per

Dt s Y EOLAL i) s s e R MY G i s 5 1 SEe A 5 O R Ty 17 91
Drain, 2,618 lineal feet, at 22 cents; total........uvcesleeulss. 575 96
Stone for ditches, 130 tons, at $1.2b; total........ ... c..c.cunns 162 50
Labor placing stone, 149 hours, at 18% cents, plus ten per cent;

total :etak v ¥ o b BL LU R TR 1, 0 ) S A 30 32
18-inch C. 1. pipe, 42 feet, at $2.00; total ..................... 144 .00
F‘«:avatm(7 for extra pipe, extra deep, 4 hours, at 18% cents..... 7 58
24-inch Terra Cotta pipe, 8 feet, at $1.125; total............... 9 00

00

Concrete retaining: wall, 206 cubic yards, at $7.00; total........ 1,444

ORI s s o0 w05 oG 7« s SRR $10,954 28



You Are Viewing an Archived Copy from the New Jersey State Library

42 NINETEENTH ANNUAL REPORT.
SRUPEPVIRONS I NAIATY oy . vi oo ihe s e Bt L s R R 322 50
E o IneoriBRENORDENNOS .0 . - oo o« oo o 25 o n sofold sl g iene me el syl o ol s el e 547 71
AT AE L7 g Tes B Y1 A R e A R T $11,824 49
TN p SR O R BRI bl ise - o s o s 5 ismalbe bt B e, & ol et S $9,114 36
Tofaliallowed=byatheuState . . .. .. ..o oaadalih ohs o R e $10,954 28
One-third of above, amount paid by the State................. $3,651 43
Mot e TAeMBOEOTER o o 5 o v - o e e S et esale s s e yk et 1.90 pér cent,
MaximinReratoBattir s (1| |, 0 L e ey e 0.541 per cent.
ALVIN B. FOX,
Engineer.
MICHAEL A. GALLAGHER,
Supervisor.

MONMOUTH COUNTY.
Allentown and Yardville Road, 1.173 Mailes Long.

The graded width of this road is thirty feet. The width of the
macadam pavement is eighteen feet, and the depth is six inches.

This road was the original turnpike from Allentown to Yard-
ville, from which point it connected with the White Horse pike
to Trenton. The road is of both local and State value, inasmuch

as it passes through a very fine farming country, and the amount
of truck raised forms quite an important addition to the market
supplies of Trenton.

The road also forms part of a through line from Trenton
through Allentown and Cream Ridge to New Egypt, thence over
the roads just improved to Lakewood and the seashore.

This road, like most all old turnpikes, had a very good align-
ment, but the grades were rather too steep; consequently, when the
roads were improved it was necessary to modify the surface by
cutting down the hills, filling the hollows and raising the bridges.

Detailed sfatement of the cost of the Allentown-Yardville road, township of
Upper Freehold, county of Monmouth. Total length, 6,194 feet, or 1.173 miles.

Width of stone-bed, 18 feet.
Length of stone-bed, 6,132 feet.
Depth of stone-bed, 6 inches.
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Macadam, with gravel binder, 12,387 square yards, at 80 cents; :
- i B R Ml S IR PRI T o i v 0 R $9,909 60
Earth excavation, 3,130 cubic yards, at 35 cents; total......... 1,095 50
210074 ) SRR A SR L SRR I | 1y L et $11,005 10
R HEEEVIEOPS SHIATY e e il vt v b ot R s e s o e 309 00
BBt ering oXPENSes i n dhdiy s bas sl ISR L S L s 330 15
SRS, B By COUR R it rvn s s © 4s oo ans e AESRURRRE s 4 e 218 45
Total cost -of i ToOAML v i, s v on s i v R s o el $11,862 70
Emmp: SUm; CONBLACE PTICE: v s+« o vios Srion ot ERERRE S b, o i $11,005 10
Potal allowed by:the Statec . .o, ... on o IESEREEL. S s $11,005 10
One-third of above, amount paid by the State.................. $3,668 37
INEaximum s grade: heforall s s i e vns o sii RN 4.20 per cent.
R Mt grade Afler e e o e s R P B 1 1 3.42 per cent.

GEORGE D. COOPER,
Engineer.
G. WILSON PEPPLER,
Supervisor.

OCEAN COUNTY.

Lakewood and New Egypt Road, New Egypt Section, 3 Miles
Long. :

This is the first section of the improved highway from east to
west across Ocean county through New Egypt to Lakewood, and,
with the improvements being made in Burlington county, will
form part of a direct line from Camden and Philadelphia to Lake-
wood and the seashore, and reduce the distance, over improved
roads, more than eighteen miles. The soil over which this gravel
has been spread is loose and sandy and was in many places almost
impassable -for motor vehicles. This is now all changed. The
narrow, deeply rutted country road has been transformed into a
smooth, straight, hard boulevard.

The western and middle sections of this same road have been
completed, but were not paid for in time to be included in this
report. 'This leaves only two miles of unimproved road between
Lakewood and New Egypt, and this is being graded and will be
graveled early in the spring.

The width of the gravel is twenty-four feet and its depth nine
and three inches.
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Detailed statement of the cost of the New Egypt section of ihe I.akewood and
New Egypt road, township of Plumstead, county of Ocean. Total length, 15,840 °
feet. or 3 miles.

Width of gravel-bed, 24 feet.
Length of gravel-bed, 15,840 feet.
Depth of gravel-bed, 9 inches in centre, 3 inches at sides.

Gravel, Class A, 3,520 cubic yards, at $2.16; total............. $7,603 20
Gravel, Class B, 3,520 cubic yards, at $1.25; total............. 4,400 00
IBarth excavation, 14,640 cubic yards, at 30 cents; total........ 4,392 00
Giubbing ¥l acre, STH.00; t0FAl. . .o i s vamais s sinads i o A 75 00
Drain, 300 lineal feet, at 25 cents: total...................... - 75 00
_Plus difference between items and lump sum................... 242 00
THGT o AR IPC Ry, - By 5 ST $16,787 20
SUDENFIRGESIEAINET ) o oo oo ov o sl MR et R 606 00 -
BNgineemnEReRPonses %~ . . 45 o aie s i eiendiiet o 0 - RS ENTLEE 503 62
Extras, paid by county............ AR e, s . 434 56
tBn tallenRt o iTORd .. T0 J b W o T e N $18,331 38
Lump sum, contract price..... i N e b JW UMY el A )
"PotalvallowedR by ithe - STate . . . i - v s bt nitelsd cisne nalns sa sty T, S16,787 20
One-third of above, amount paid by the State........... P o o $5,595 73
Maximum grade before............... I SR R 5.5 per cent.
© Muxiniposerad e aEtor. L. 1 - .y S0 o SISEESEE RN L L R 2.3 per cent.

I. H. CRAMER,
Engineer.
A. H. STIDFOLE,
Supervisor.

PASSAIC COUNTY. .

Lafayette Avenue, 0.528 Miles Long.

This road forms a connecting link between the improved roads
of Hawthorne and the Goffle Hill road, which leads to the Bergen
county line. The chief value of this road lies in the fact that
it forms a connecting link between existing improvements, thus
enhancing the value of work already done.

The width of this road is thirty feet; the width of the pavement,
which is composed of bituminous macadam, is twenty feet, and its
depth six inches. After the second course of stone had been
spread and rolled, asphalt heated to 160° C. was applied by means
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of sprinkling pots. The whole was then covered with stone
sereenings and rolled in. Wherever an excess of asphalt appeared
more screenings were added.

After this had been thoroughly rolled into place, and the whole
road consolidated, one-half gallon more of asphalt, heated as
above, was added, and screenings again spread upon the surface,
after which the road was again rolled until it was thoroughly con-
solidated, hard and smooth. '

This is one of the few penetration jobs we have done this year,
and the result thus far seems to be very satisfactory.

Detailed statement of the cost of the Lafayette avenue road, borough of
Hawthorne, county of Passaic. Total length, 2,788 feet, or 0.528 miles.

Width of stone-bed, 20 feet.
Length of stone-bed, 2,788 feet.
Depth of stone-bed, 6 inches.

Macadam, with asphaltum binder, 6,337 square yards, at 65 cents;

(T AR S T L S A R PIRE L ] L e R $4,119 05
Earth excavation, 1,577.5 cubic yards, at 30 cents; total........ 473 25
Drain, 100 lineal feet, at 38%% cents; total.................... 38 50

Total; i o BORNL " o g s N $4,630 80
Rupervisors, salarys Lot L s e e s v N s s 280 50
Extras, paid by county, including grading approaches to new con-

arete bridge. and Puttera®.” . . .0k in i TR R L L 233 71

Tiotel., 0Nt 0T F O s «tiss o'ae in. oo SNSRI | . ve.  $5,45 01
LtimpLstim,  cCoNtTatt PTIee o e Vi il e ot S by s = $5,004 54
otalvalowede by Whe SREATEINE S0 . 00 o, onlan fmm i Bh L L s $4,864 51
One-third of above, amount paid by the State.................. $1,621 50
Maximum grade DefOre Sa 0. e v s s o 0o a0 mnosins PRt o 4.50 per cent.
MR i TR e R .y - v pein s & a1, 1.06 per cent.

GARWOOD FERGUSON,
Engineer.
JOHN McMULLEN,

s Supervisor.
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SALEM COUNTY.
Mannington, Pileégrove and Woodstown Road, 5.049 Miles Long.

This road begins at the canal bridge in Mannington township,
on the other side of which is the cold mixed concrete pavement
built by the borough of Woodstown with State aid. It then ex-
tends southwesterly to the canal bridge in Mannington township,
at which point it connects with the oyster shell road prevmusly
built.

By the construction of this road the last gap between the city
of Salem, the county of Salem, and the improved roads lying
north is closed. The road, therefore, is not only of great value to
the large farmers who live along it and who use it constantly, but
also to the people of the State at large and others who wish to
reach the city of Salem and points lying further south. It is a
part of our State highway system, and as such will constantly in-
crease in value and importance.

A1l but one-half mile is improved with gravel twenty feet in
width, and varying in depth from nine inches in the center to six
inches at the outer edges. The remaining one-half mile is built
of oyster shells, sixteen feet wide and twelve inches thick, loose
- measurement. This concession was made to local wishes inasmuch
as the remainder of the road to the Salem ecity line is built of
oyster shells.

Detailed statement of the cost of the Mannington, Pilesgrove and Woods-
town road, in the townships of Mannington, Pilesgrove and the borough of
Woodstown, county of Salem and State of New Jersey. Total length, 26,656
feet. or 5.049 miles.

Width of gravel-bed, 20 feet.

Length of gravel-bed, 24,056 feet.

Depth of gravel-bed, 9 inches in centre, 6 mches at sides.
Width of shell-bed, 16 feet.

Length of shell-bed, 2,600 feet.

Depth of shell-bed, 12 inches, loose,
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Gravel, 11,134 cubic yards, at $1.35; total.............cciun.n. $15,030 90
Shells, 33,428 bushels, at 8 cents; total............cooovvnnnn. 2,674 24
Earth excavation, 26,351 cubic yards, at 83 cents; totdl........ 8,695 83
Added to make bid by items equal lump sum................... 41 63
BT L e B T L ks R R e e e SR $26,442 60
Supervisor’s salary ........ e, e o e B0 . L) 810 00
BN e IREL eRPeRSeR I S il Gl L S DR e o, L LR 701 65
Addition ] mate rRl STaRI Lot s s e R A e - s 158 75
ORI COBE SGE RO o o e s s v e i SR o, ot e, $28,113 00

S RADDD- SR, comtraes, price.). S 3yl 1. ke SEISETREE T 26,442 60
AdditionAlemHater Rl I om0 L Lios ot SESERNR By e 158 75
Total: allowed “byaiState ., . . o 2o e IR ERREINTE Y v $26,601 35

One third of above amount, paid by State..................... 8,867 12
M azinmimieerhde Yheforelmrsamt o v L RSN s 8.28 per cent.
Maxinaum  gradel afler s - i ve e o v o s oo BTSRRI SR 1 ey, 2.75 per cent.

We do hereby certify the above statement to be correct and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of the finished pavement’ was from 6 to 9 inches.

Respectfully yours,

H. B. KEASBEY.
Engineer.

H. W. AUSTIN,
Supervisor.

SOMERSET COUNTY.
- Centreville Road, 2.946 Miles Lohg.

This road is improved with water-bound macadam. The
graded width is thirty-three feet. The macadam is fourteen feet
wide and from eight to ten inches deep. The pavement is very
well and carefully laid, and the shoulders are accurately shaped,
thoroughly consolidated, and carefully trimmed.

The slopes both in excavation and embankment are carried out
to their full width and carefully finished. The grading as a
whole is worthy of special commendation.

The road begins at the bridge over the south branch of the
Raritan river, and runs thence through the village of Neshanic
Station, under the track of the Lehigh Valley railroad, thence
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along Pleasant Run, whlch it crosses over a concrete arch bridge,
then still following the same stream to the Hunderton county line
at Centreville. It 13" hoped that in time this road may be con-
nected with an improved road in Hunterdon county.

At present it is simply a feeder to Neshanic Station, its chief
value lying in the fact that it gives a good, smooth outlet for the
farmers along its line to the railroad station.

Several notable changes in alignment were made, thereby
greatly improving the road both for present and future use. The
same may be said of the grading, which has added very greatly
to the value of the road.

Detailed statement of the cost of the Centreville road, township of Branch-
burgh, county of Somerset. Total length, 15,551 feet, or 2.945 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 15,418 feet.
Depth of stone-bed, 10 inches.

Macadam, 4-inch. 320 square yards, at 92 cents; total........... $294 40
Telford, 24,632 square yards, at-92 cents; total........ LA SR 22,661 44
Concrete, 194.85 cubic yards, at $6.00; total.................. 1,169 10
Open drains, 3,790 lineal feet, at 35 cents; total............... 1,326 50
Relaying township pipe disturbed........c.c.oiiveees SN Wl LR
Earth excavation, 27,680 cubic yards, at 50 cents; total........ 13,840 00
Furnishing and laying T. C, pipe at various points and prices. .. 124 40
BY: 700 b oo 70 (DU Iy ST T R -0 S € i S T e 15 20
Furnishing and laying 36 feet 1S-inch C. I. pipe................ 119 58
Drain, 10,478 lineal feet, at 35 cents; total.................... 3,665 55
Stone for reinforcing pipe, 3 tons, at $1.10; total.............. 3 30
Open ditch and right of way as substituted for item of :contract, .

SR G et R LR 0 R B« S 1 SR R T S 1,500 00
Cobble stone gutter, 287.9 square yards, at $1.00; total......... 287 90
Ttems eliminated in construction :

82.1 square yards cobble, at $1.00; total............ $82 10

164 square yards 4-inch macadam, at 92 cents; total.. 150 88

$232 98
7 o P B R R SR B L L oo $45,231 12
I TR ET SO T T, ST A P NP SR MRPOR KL 0 [ ’ 433 50
TS EHCOTIIE OXDENBOS " s o & 55 o 54 e 5w as o s s 440 s £ /45 s ata i SRRNENE PR 960 10
BREERIECOREEOT IO . ... s s% e o ow B0 400 5 b ph AR S $46,624 72
EUE LT STl (60 A vei ) s el SRR G R SR R R PR - $39,781 22
Totaliallowmediby the i Btate. . - . T uis v oo iavs vsiasolsesisletas $45,231 12

One-third of above, amount paid by the State.................. . $15,077 04
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IR - oPade DefOTe oo ull i dl sle i o oa aTele s GRS I ELIT Y 814 per cent.
MR RO erade. after 1o o L ivs e v 5 o i olvir R ) 5 per cent.

JOSHUA DOUGHTY, Jr.,
Engineer.
LOUIS D. CASE,
Supervisor.

Laberty Corner Road, Second Section, 1.98 Miles Long :
Furst Section, 2.011 Miles Long.

This work began at the end of the old macadam east of Liberty
Corner, and was carried through that village. Part of the grad-
ing on the first section was completed last year. The whole im-
provement was finished this year, but too late to be paid for.
This latter section was 2.011 miles long, and joins the macadam
laid by Mr. Grant Schley.

The completion of the road gives us an improved road with
easy grades and much better alignment from the Morris county
line west through Millington, Liberty Corner, Far Hills, and
Bedminster to Greater Cross roads, thus leaving only three miles
to be built to complete an east and west line across the northern -
part of the county.

This macadam road is fourteen feet wide, ten inches thick.

Detailed statement of the cost of Liberty Corner road, second section,
township of Bernards, county of Somerset. Total length, 10,452 feet, or 1.980
miles.

- Width of stone-bed, 14 feet. :
Length of stone-bed (deducting 20-foot bridge), 10,432 feet.
Depth of stone-bed, 10 inches.

Earth excavation, 8,800 cubic yards, at 45 cents; total......... $3,996 00
Telford, with 4-inch macadam, 16,228 square.yards, at 94 cents;

BOERINGE . 4 T e A oo Y o RNVl o o VR 15,254 32
Gravel, 948 square yards, at 60 cents; total.................. 568 80
Drain, 7,957 lineal feet, at 20 cents; total................... G 1,591 40
Cobble stone gutter, 640 square yards, at 80 cents; total....... 512 00

TFotal 51 el B R TR $21,922 52
Less error in lump sum of bid.............. ... ... ... s e 3,282 30
ROt s iy s s o D R o e R $18,640 22
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S AP PVASO BN SALATY = "0, |, L, o i dn it e s il s s et R 702 00
ERSIREERIP N EXDONSOS, o« viv vpe o s Shoiais @ h 0 b 3 g 08 s 5e B p oo - 829 00
Extras, paid by county :
SOLEIIERIRHEE S, . Z0iir .0, o 0 e e S it $21 50
Net 858 cubic yards excavation, at 45 cents; total.. 386 10
4 _ 407 60
SRbERlRCOSE IO FORA .. - &'« « .« v b LIRS R TS, S e T $20,578 82
Lump SUM, CONETACE DITCE. . .. evners e ee e eeee e nennns L S oS inao
. MotalSalloveednby: thesState! . . .. ... BTN -R e e $18,640 22
One-third of above, amount paid by the State.................. $6,213 41
Maximinmearade before. .. ... ... ..osa.ntrin o 8. Sl 7.5 per cent.
Maximhnigerade affer . . ... . S e LIS .. 4.1 per cent.
JOSHUA DOUGHTY, Jr.,
t : Bngineer.
PATRICK McGUINNESS,
Supervisor.

Blackwells Mills and Millstone Road, Second Section, 2.765 Miles
Long; First Section, 2.668 Miles Long.

This road begins at Blackwells Mills and runs northerly along
the west bank of the Millstone river to Millstone, the former
county seat of Somerset county, where it strikes the second sec-
tion. This is 2.765 miles long, and passes through Weston on
the Reading railroad and Hillsborough on the Lehigh Valley rail-
road, ending at Groendyke’s Corner on the bluff overlooking the
Raritan river. Two large manufacturing plants are located
along this road, hence it promises to increase rapidly in impor-
tance. The road was one of the old turnpikes, but had fallen
into disuse. Since the completion of the pavement the road has
almost regained its former stage-coach day importance and prom-
ises to grow in value.

This macadam road is fourteen feet wide and eight inches deep,
and is finished with a surface dressing of asphalt binder.

Detailed statement of the cost of the Blackwells Mills and Millstone road,
second section, township of Hillsborough, county of Somerset. Total length,
14,600 feet, or 2.765 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 14,536 feet.
Depth ot‘»stone—bed, 8 inches.
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Somerset County, Blackwell’s Mills, and Millstone Road, Second Section,
Before Improvement.

Somerset County, Blackwell’s Mills and Millstone Road, Second Section,
After Improvement. -
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Macadam, 21,850 square yards, at 73 cents; total.............. $15,585 50
Telford, 1,594 square yards, at 94 cents; total................ 1,498 36
4-inch macadam, 759 square yards, at 44 cents; total........... 333 96
Earth excavation, 25,878 cubic yards, at 40 cents; total......... 10,351 20
Extra depth underdrains, 3,982 lineal feet, at 2 cents; total..... 79 64
Drain boards, 7,575 lineal feet, at 2 cents; total............... 151 50
Drain, 10,252 linea] feet, at 20 cents; total............cc0ven... 2,050 40
Cobble gutter, 6 square yards, at 40 cents; total............... 2 40
TTOAT Bds cv ornie o ool s bt s: oy wibe i riiace HONSERARORNR T |t $30,052 96

eSS extor in Tuimp-Sum of BIAL . ¢ il s e e e ot ot e & 180 00
Net atoralr s it 0 e v o TG B e $29,872 96
SUDEnVIEOR S SRIATT vl i A L L v v o ESTENPPRER ( 504 00
Engineering  eXpPenfess - in Do . (o, L o oo SNSRI e 454 63
TROta T CORT 0T BOR O it re s n vl e SNSRI . $30,831 59
35 b v g 300 1110 111 2 1§ 23 ol S PO NPT p S 7 5 - 11 T e $29,985 06
fRotal allowed by thedSUten Koot . (..ol ool RO N $29,872 96
One-third of above, amount paid by the State.................. $9,957 65
IMasmurnerade DeFOTe i i . v v o e nis v SRR LD L e 9 per cent,
lasmumntgradetfters s OB s 0L L ey s RO e L 5 per cent.

JOSHUA DOUGHTY, Jr.,
Engineer.
C. A. WYCKOFF,
Supervisor.

Detailed statement of the cost of the Blackwells Mills and Millstone road,
first section, township of Hillsborough, county of Somerset. Total length,
14,010 feet, or 2.653 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 14,010 feet.
Depth of stone-bed, 8 inches.

Macadam, 22,085 square yards, at 74 cents; total.............. $16,342 90
Earth excavation, 12,263 cupbic yards, at 40 cents; total........ 4,905 20
4-inch macadam driveways, 966 square yards, at 44 cents; total, 425 04
Drain, 1,633 lineal feet, at 20 cents; total.................... 326 60

i 2055 1) TSNP R 5, L R R $21,999 74
SMPErvISOrs « BRIATE .« i o R s ot oo v wia st AN 429 00
IHIZINeOTING . OXDONSES. ot o SRR L L. o ¢ o s e R SRR o, 614 28

Total cost of road........ s A SRR SR 3 $23,043 02
Eainp. sm, contract price.. i aruBmev. n . s SRR $23,610 20
Motal. ‘allowed by ‘the State. . lrRl-wCERR . i, ey $21,999 74

One-third of above, amount paid by the State................. $7,333 25
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Maximum L LT 0 1 S SRR o ol A8 L o v 7.0 per cent.
T T R o R A G L e 5.8 per cent.

JOSHUA DOUGHTY, Jr.,
4 . Engineer.

JOHN W. FRENCH,
Supervisor.

UNION COUNTY.
Palisade Avenue and Madison Hill Road, 2.389 Miles Long.

The improvement of these roads completes the pavement be-
tween Plainfield and Rahway. It continues the work begun in
1910 at the city. line of Plainfield, and carries it to the county
road leading into Rahway. The graded width is thirty-six feet,
and that of the pavement sixteen feet, and its depth cight inches.
The latter is of cold mixed asphalt concrete, and thus far is prov-
ing very -satisfactory after one year’s wear. The road was com-
pleted last year, but too late to be reported.

Detailed statement of the cost of the Palisade avenue and Madison Hill road,
township of Clark and city of Rahway, county of Union. Total length, 12,617
feet, or 2.389 miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 12,554 feet.
Depth of stone-bed, 8 inches.

Macadam, withh Amiesite, 22,969 square yards, at $1.24; total.. $28481 56

Macadam driveways, 326 square yards, at 40 cents; total........ 130 40
Earth excavation, 22,657 cubic yards, at 35 cents; total......... 7,929 95
Drain, 900 lineal feet, at 14 cents; total...................... 126 00
Stone gutter, 541 square yards, at 60 cents; total............. 324 60
Al s NGRS AN e SR PR K $36.992 51
S ATOBV ST ATY. & vv e v iinieiasiaiols sins o 3 Sus s s bis el L R 667 50
ERZIHOBEIDENEXIONEEE ori o «'olio oo o s s s s ns e s niolsFeiioaraa e 1,870 62
Extras, paid by county, 1,200 cubic yards, excavation at borrow
DI CERBSRGEIIE = Total o Mo it s s Fi Vi v e e ol R 420 00
EGERIRCORE 0f noad:. . cioh e 11 a3 v o o S TR $39.950 63
AT PRSI R GO EEA O SDIICE . 0 i o hunithsy s s s o 4 s s s by iaiolaint g DR $37,713 32
TPotalEallowedabhy i thel Blake. . 0ol t e o 00 pis i e 4 e $36,992 51 -

One-third of above, amount paid by the State.................. $12.330 84
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Maximum-grade before. .. .c.c.vviissus B ok A 6.6 per cent.
MRz - erade aEEer St i o IR R 4 per cent,

* Plainfield, N. J., December 4, 1911,

F. J. HUBBARD,

: Engineer.
GEORGE V. AUDELFINGER,
Supervisor.

Nore.—Owing to lack of cobble, 473 square yards of stone gutters were con-
structed of 2-inch crushed trap rock, spread 4 inches deep, well dished, thoroughly
rammed and grouted with Portland cement.

- Springfield Avenue and Shunpike Road, 1.181 Miles Long.

This is the extension of Springfield avenue done in 1910, and -
carries the pavement to the old Shunpike, thence to Westfield ave-
nue, the county road. The work was completed last year, but too
late to appear in our rveport for 1911. This is one of the few
penctration roads that we have built, and is in fair condition after
a year’s use. The pavement is sixteen feet in width, while the
graded width of the roadway is thirty-three feet. Its depth is
eight inches. The alignment of this old road was very much im-
proved, with the end in view of making a through line from West-
field to Summit.

Detailed statement of the cost of the Springfield avenue and Shunpike road,
township of Springfield, county of Union. Total length, 5,972.7 feet, or 1.131
miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 5,972.7 feet.
Depth of stone-bed, 8 inches.

Macadam, 11,574.1 square yards, at 89 cents; total............ $10,300 95

6-inch macadam, on Turkey road approach, 284 square yards, at
e OBt RO el 5 o' v v ol e xS RRNE B L % v < & 156 20
Earth excavation, 11,232 cubic yards, at 34 cents; total........ 3,818 88
Drain, 1,000 lineal feet, at 20 cents; total.................... 200 00
Mol shid o LR L S L [y, R e e $14,476 03
SODORVISOr S SAIATY | o . h SRR L 1L v el R PE s 201 30
Engineering expenses, at 5‘ 07285 (62171 Ao RS e R A 712 84
Extras, paid- by county, bridges, &ec. .. ... ... e SR L0 295 00
Total cont of toHllE LU TRER GG . vty oy 05 Fap CRREPRII N $15,685 17
[imp. suny,-contract pEicel SERBSERIEE o o« el S e R G $14,256 88
Total allowed by the State..... T e L L $14,476 03

One-third of above, amount paid by the State.................. $4,825 34
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5  per cent.
2.55 per cent.

54
IO DT ey £ P T £ e Rt s ot s e 0 | e
M AX RO DN PROEIRIEEOR IR (-0 o 4. o o » oy IR AT e T L
J. L, BAUER,
Engineer.
A. P. CARTER,
Supervisor.
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Cost of Repairs.

In compliance with chapter 113, P. L. 1906, amended chapter
235, P. L. 1909; amended chapter 225, P. L. 1910; also
amended chapter 395, P. L. 1912, money from the motor vehicle
fund, during the fiscal year from November 1st, 1911, to October
31st, 1912, has been sent to the various authorltles for repairs on

the followmcr roads:

Name of Road. County.
Broadway, Saddle River township...... Bergen ...
Belleville turnpike ............ AT Hudson ..
W R ey [oahie: <o SRRNEE S L s v a s Camden ..
Ballinger’s Mills, Pipers Corner........ Burlington
Eloamfield avente il et Lo o v o ie e Essex ....
Belle Mead, Somerville, Bedminster. .... Somerset .
Bridgeboro, Delanco, Riverside, Riverton. .Burlington
Chestnut NeckW, e i s s .. ..Burlington
(BAoh s B Sk s U m i . S . e A e U Gloucester
LB rgr e R R S | S Camden ..
Eranbury turnpikes. Y SUSNT L e Middlesex
RURYtOn, Malagh 0 3 80 fiainenmvssan Gloucester
e TN R e ot P Passaic ..
ienvitlaPine. Brooketioe <t . . . ... « - » MoTTiSEER
BEmeAllgwa y SRS e Salem ...
0o B IR T S A (s ) e SR A Middlesex
Frankford, Sandyston ................ Sussex ...
Farmingdale, Asbury Park............ Monmouth
Far Hills, Bernardsville, Basking Ridge. . .Somerset
Hudson Terrace (Fort Lee)........... Bergen ...
15 BT0 R it RISl T & £ e R TR Burlington
Hudson County Boulevard............. Hudson ..
Highland Park, Metuchen, Stelton......Middlesex
Keyport, Red Bank, Seabright......... Monmouth
Kings Highway ... . ettty on . Camden ..
Keyport, Freehold, Farmingdale, Lake-

TEOOT e 57534 < isers 9w o el O SRIRER | Monmouth
Kingston, Monmouth Junction......... Middlesex
Lawrenceville, Princeton .............. Mercer ...
LexIngton. AVeNUE . ;. a: . iixs ittt Passaic ..
Lakewood, Tuckerton ................ Ocean ...
Lower Penn’s Neck.'.. aliseenBes, . Salem ...

Amount.
$10,188 38
12,500 00
1,693 50
1,548 80
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Name of Road. County.
MeadaTei I E VAT e T & o s s s o xov ot s o A EIRTRIGL oy e e B
Manalapan, Hightstown .............. MidMegex, . . sl ey
Mot SHGUyRPHE. T, iy caies Burhington, - oot ity
MoOTEISMETERTHEERT ", i L e e oo v el 800 (65 oAb N N ), -
MendRamareeesw it Be Bt |, o) REOERE S 1 v, o) e
Moorestown, Mt. Holly and Burlington. .Burlington ............
. ‘Merdham #Betniirdsville, ... . .00 ol ISERBRLTCE, DS S R
MencerslleSiinburgh. o0 . .. .. oo - DISPCETRTE T o o & o S
Manalapan, Freehold, Long Branch.....Monmouth ............
MOrT B RGP DIRCN . ) 1005 1 o 'e o v o vols Sle WREPEN ", o o o s o ootnn iy
3 VsTe ey e M AR L - HABSHAG . 20 & ol s » e lsitele
Midvale, Greenwood Lake.............. EaSRUICR Ly .. b o 0 e e
Montaala S IONaaIT, 00 ey i e s A IBORRENT |\ Wil oo s e S nReTe
Moorestown and Mt. Laurel........... Burliington . . e, oo 0
Maple Shade School House............ INEOEGOET . 50\ b v s oo
T T TV v Sl o SRR . PASSGIO, o v R
Main street, Butler........... e MOBHR SN % o ov sre & o b
Morristown, Green Village............. MIBEmE ., 8.0 el AR
Newark and Pompton iurnpike......... BRSNS e s S
North Broa@istreet.). ... ... co0 s dun DRGNS o) s o e
Newark turBDIKON . o5 e oo ooy § o dante FRAABON s <.5 5 a5 a1e Halotts
Northvale, Harrington township........ DT T e N e
Nor N a2 s e WORMTETRETL " i ' o % s wheran TR
New SVSImOTEIMIING . (.2 's o s g oo el 1 A R L
New Brunswick turnpike.............. NOBIOTEOL " o re o fd s ia s
Ocean” Boulevardl & .o =t. . oo oo il ABIENEIOT. bs . o™ e
Phillipsburg, Hackettstown ........... )8l S £
Phillipsburg, Belvidere ............... WEBIERN < 25 o ~ 55 oS5 e s
PASSATCIRARTET I 0 £ 5 ., % o e b o L7370 RN R
PasseieRREECREEIN L o O e ot e S e 02728 T R R TP o4
A A G o e e e e et e A Middlesex .............
Paterson, Hamburg turnpike........... LT T CH RN R L [
Palisadol avenuese e il L, L s Bergen: ... L. Gt
Princaton! SRSineatonesters. . |, 8 SN USSR et o | Sn e
R B e 5 & & « ars svabl RMEARNREON. vy , . T Lt
Rigars. e R e e o o e BMhddlesex ... Lol rdeds
Riveryalat RROpAsMER oL, o 0 1213, (0) 1L P SR SR
Red Bank, Shrewsbury............... SMfonmouth *. L LT
Smalley’s Corner, Vincentown.......... BUEBEtON, o ., . ot
NG EOEI S MAVEITE. . a0 vt v o s o freahy st EMIONT. 1 oit hesioieiied R
S GEoITeSIavenne. .. . v sttt Middlesex: . i..cooi e
ARG L 5 RSN (e A S Pagsaic . . 00 N SpuaTes
a1 e R o e SR A6 Cape May |5 R TR
South Orange avenue................. Hasex' |, oo o Vo ar e
SprneAElARAVENUe. . . i s b it s e e s Besex L7 L S SRR
SPTOIEESRC IR | S e Morris. 4 A S et S i
Teaneek CowRShID" . ... ... ..oovvivvioiss Bergen . i Xt R,
Trenton-Lawrenceville ................ Marcer. ;. iu sl ae
TOETALE FBVBIIHE o .. & vu vt o s aiete s s Bergen .3 L i et =
BB 5000 e T b O L W BERZAN . . i i e
1930 103 T TS 1) 7 O S S Middlesex ...........c%
UntoneavefiUeMEmBes she o L0000t o o NIRRT 4oyl

Amount.

3,973 52
1,500 00

746 11
4,800 00

369 94
2,500 00
3,500 00
1,500 00
9,500 00

7,259 00
955 56

100 00
1,000 00
632 51

7,000 00
164 84
21.887 50
. 6,318 00
160 00
1,750 00
10,000 00
5,000 00 °
236 85
350 00
22,292 62
10,000 00
700 00
2,237 27
193 00



You Are Viewing an Archived Copy from the New Jersey State Library

COMMISSIONER OF PUBLIC ROADS. 5T
Name of Road. County. Amount.

BTORIEATONNO 'iecie o s oot At do s 305 ¥ ke Somersctieaiel. Ll . .. $778 90
{pEnany ARGl (IS A T e B B e Passaic il 2 g« . s 2,000 00
Union avenue, Bound Brook........... Somerset R et vie o n e 1,500 00
EHNEIOUTEN  AVEIUC. |« - o lofcisiva ieie o i Passalc s e .. 1,000 00
fitteRHorse. Bike. . v crda. L0 vt CamdeniSseet o i, .6, . 24,490 65
Wilitet Horsa Pike s tLioh oL i Meor e R ke s oo 1,465 74
Wieztville, ‘Malaga » .o tu i i et Gloucester o Jovivavs s 9,974 02
Woodbury, Woodstown, ........... s e GIOUCEEEETS. en it s o s o o0 . 2,000 00
WWeesthield) “Riverton . i8Sl L i Burlington ...... o e 1,237 01
RiHIEe™ Horse- Pike, st ten it el ATIANGIcFPPNBRCR o it 4,000 00
Amount spent on repair of roads.:....... ...l ...0...... $373,553 27

The following amounts were ordered paid the. latter part of
October, but warrants were not sent out by the Comptroller until
after October 81st, 1912. These payments will appear in 1913
report : ;

Road. County. Amount.
Absecon-Chestnut Neck ............... Atlantief =taEn T s $2,000 00
Ballinger’s Mills and Pipers Corner. . ... BurlinigtohMeseeeiect 1, . 1,955 84
RS SEOIRE .o b e e b Gloucester ........... 500 00
R dosebELINL o o e B i Salem- Sl 436 80
Hammonton-Absecon ................. Atladntict SEuEERm L . 5,600 00
Mays Landing-Tuckahoe ............. Aflantic R s L 500 00
Paulsboro-Swedesboro ................ Glougester ..ot 500 00
Trenton-Bordentown ......... ERRCR Nl Burlingtonesssets [ .5, 549 14

‘Westville-Glassboro. .. ..c.covveeneiiinans Gloucester ........... 500 00

$12,441 78
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Repalrs From County Funds During
the Year 1912.

In some counties it is difficult to secure accurate returns, con-

sequently the figures in this table are approximate only.

County. Amount.
PRI AT e e SRR e .ot e IR BB S $33,831 .46
BTV 00 o A T RN B | 4L e e A S 819 60
BUXI NS RO 00 a0 b RPN T L  f T o 19,766 56
CATTHCTRRIRN . L . | 0, L, s S R RN sl o S S 30,362 87
(EameRIVIRuRIEET. - L R e e SRR 9,945 86
GUIMDERERERRE . 0L, s . L L R e e Y pae 397 81
UM iog 8 o L L NI 1 4 2w e TR e 190,915 00
GLOTICANERTIREPREI S Bl L L L o ., o4 et e ARG o R 19,034 52
18 BT 05T i i o i e SR SR T L e RO MR T, S 422,604 89
Hunterdon e aese 0o, |, 0 SRS e R SO 9,345 02
Mercenr RO | R Tk SN 79,536 80
MaddicnelREE e, =00 . . L L e N 62,696 26
1V Bod 1T {aT5 A1 L i o s el IRy ) 01 1 S IR 110,096 43
IV O T e L . o o o T e L e S 143,000 00
L R T R . L x5 o e ot D AR aE s % v s oas s i v e 6,529 37
ST L o o i b RPN | £ 1117 <. R Rl b A 113,602 76
CEATT 2 i e LD PRI £ - L R S SR T R 5,272 13
T A T e e PP s et S R 12,956 71
NTRECCHNRIRNGR R, | | e e R R e e T 1 T s T e 4,500 00
ABZUSTR T e o s R PP £ 1 - L B SN e T 55,694 83
VW ARTORPESTERINENL 1 | L s e i b, & et A LN e AL 21,829 18

i1 L I A i A e e o e $1,352,738 06
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Ocean Highway.

Pursuant to the provisions of chapter 220, laws of 1910, the
State Highway Commission has appropriated and made payments

as follows:
Appropria- Payments Payments
tion. during 1910. during 1911.

For the improvement of a road along the

bluff at Atlantic Highlands, condi-

tioned upon the county expending a

T N i1 o190 1§ P Sl 1 s S R $10,000 00
For filling in the head of Wesley Lake

and the consiruction of a roadway be- .

tween Ocean Grove and Asbury Park, 5,700 00 $5,700 00
For the acquisition of land and the open- :

ing up and improvement of the road

known as the extension of Ocean ave-

nue in the borough of Spring Lake.. 4,300 00 $4,312 90
For the improvement of the road between .

Lakewood and Tom’s River......... 11,000 00 11,000 00
For the improvement of the road between

New Gretna and the Mullica River : :

IR Aol o b e AR L Ll 7,000 00 7,000 00
For the straightening, widening and im-

provement of the road between Chest- .

nut Neck and Absecon.,........couv. 5,000 00 5,000 00
For the improvement of the Main Shore

road between Cape May Court House

and Cape May, and the road between

Petersburg and Seaville............. 7,000 00 7,401 66
Amount appropriated .......... $50,000 00
Amount expended during 1910............. $27,312 90
Amount expended S AarIMElIINL. v, . . ivo oo B RS s $13,101 66
Unexpended bRlaneeSeriege . . . .. ... ol oot o, s 9,685 44

No amounts expended in 1912.
(59)
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Report.

—_—

There is no question in the opinion of this department that the
increased use of roads in the past few years is only the first step
in an evolution of traffic that will soon restore the highway to the
impertance it oceupied until about the middle of the last century.
This evolution will scon make the economic value of the improved
roads a matter of such moment that no community can afford to
do without them, or to negleet them after construction. The
service of providing and maintaining these arteries of commerce
will become yearly a more and more important public function.
It is in the maintenance that our work in this State has been least
satisfactory.

The law of 1912 in effect divides our roads, exclusive of city
streets, into three classes: The State highway, the county road,
and the municipal road. The roads in these classes should vary
in respective importance according to their classification.

The State highways, when taken over, can be efficiently main-
tained with the present organization and an enlarged force, as
soon as adequate appropriations are available.

I fear, however, that the same is not true of county and munic-
ipal roads. In saying this I want to disavow any intention of re-
flecting on the officials in charge. The conditions under which they
work render the problem one of almost insuperable difficulty.
There is no standard set which these officials must attain, exeept-
ing such as the department may, very inetfectively, try to enforee
as a condition of State aid. These men usually hold office for a
short term, and subject either to re-election or reappointment at
the hands of a board of changeable political and personal views.
Under such conditions the inducement to allow political considera-
tions instead of the good of the roads to have paramount influence
in settling the policy of road building and maintenance becomes,
as a rule, too great to be withstood.

(61)
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TWO REMEDIES SUGGEST THEMSELVES.

First. To place all roads under a permanent State force, hold-
ing office under civil service.

Second To require of all counties and municipalities, as a weq-
uisite to receipt of State aid, compliance with such regulations
as shall end the present undesirable conditions.

The first alternative will do away with local self-government
as to roads, and will create a large centralized foree, both of which
I take it are not in agreement with the general policy of the State
if the object sought can otherwise be reached.

For this purpose I urge consideration of the following—the
second alternative above:

The Department of Public Roads should be directed as a pre-
requisite to the granting of State aid, either in maintenance or im-
provement, to require the county or municipality applying there-
for to adopt the civil service rules as to the county engineer and
the county supervisor of roads and all their subordinates, to fix
rules defining the duties and limits of authority of each of these
officers, to provide the machinery, implements and materials neces-
sary for maintenance work, and to keep their roads up to a stand-
ard set by the Department of Public Roads. '

Such a system would provide means whereby an effective road
force could be enlisted. It would not provide the means necessary
to do the work.

In considering this subject it is well to bear in mind the fact
that the cost of maintaining a road bears no relation to the finan-
cial resources of the governing body charged with this duty.
This discrepancy is to some extent met by the present method of
disbursing the motor vehicle fund, but not by any means in full.
The motor vehicle and road laws do not provide for the so-called
unimproved roads. Under the amendments of 1912 the income
from motor vehicles will materially increase, to what extent is
still uncertain. While it is not the province of the Road De-
partment to suggest changes in this matter, it seems not out of
place to point out that the more powerful class of cars at present
are by no means bearing a share of the expense commensurate
with the damage inflicted by them to road structures. The same
is true of motor trucks.
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It is above all wise to keep the amounts distributed for repair
work as large as possible if the suggestion as to local organization
“hereinbefore made is to be really effective.

The State Highway Act, chapter 396, laws of 1912, should be
amended in some minor detail to render its application more gen-
eral and to properly distribute the benefits.

The result of this law will be to relieve the counties, and in
some cases municipalities, of the cost of maintaining the most
heavily used trunk lines.

It will reduce the amount available for aid to local communities
in maintenance, but will likewise reduce the charges against their
maintenance funds.

The work of mapping and the preparation of the report re-
quired by the act of 1912 have been greatly hindered by lack of
any adequate appropriation. This work, however, has progressed
far enough to warrant a rough estimate of the probable results of
operation.

It would be unwise to take over at once roads to an extent be-
yond the capacity of the present force, or in excess of available
means. The taking over should be gradual. It seems probable
that the department, with its present body of men, can safely
within a year take over about one-third of the total system, or say
some 500 miles. The proper maintenance of this mileage will
require an expenditure now roughly estimated at from $300,000
to $400,000 a year.

The motor vehicle fund ylelded for the year ending October
31st, last, a net sum available for road work of $402,000. The
probable receipts of this year will be $550,000. If the amount
distributed to counties, &e., in aid, is reduced one-third, this item
would be about $270,000, leaving for State highways $280,000.
This sum might suffice. A wise economy, however, would in-
dicate the need of resurfacing, widening and straightening many
roads heretofore improved. It would therefore seem best to de-
vote a portion of the fund, usually set aside for aid in improve-
ment, to work on State highways unless the funds available are to
be increased. '

Anticipating the demand for resurfacing roads that have shown
themselves unable to comply with the statutory requirement that
“with reasonable repairs they should be smooth, firm and con-
venient for traffic at all seasons of the year,” the department has
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for some time been experimenting with various types of pave-
ment. While both first cost, yearly maintenance charge, and prob-
able life all enter as factors into the determination of the eco-
nomical pavement for any given case, and while the latter factors
can, from lack of experience, in many cases, be estimated only,
the experimental work done seems to justify the conclusion that
both our stone and gravel roads can be resurfaced so as to bear the
ever-increasing weight of traffic without exceeding a reasonable
cost of repair.

For this purpose on our principal roads we may have to rely
largely on Portland cement concrete, either for the whole road
structure or as a base carrying a bituminous surface. The ex-
perimental work also indicates the superiority of certain brands of
tar as a dust layer over the lighter asphalt oils and the non-
asphaltic oils, especially on gravel roads. It also shows that
gravel roads can be maintained during all the year in a proper
condition at a reasonable cost.
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Engineering, Design and Execution,

By Rosrrr A. Meexer, State Highway Engineer..

During .the past year our engineering force has been con-
siderably augmented, and the department has thus been enabled
to improve and perfect much of its work, thereby bringing it
more nearly up to our requirements, so that to-day plans, profiles
and cross sections are thoroughly standardized. The results of
this are seen not only in the work of our own force but in that
of the several county engineers, whose work will compare favor-
ably with any done in this country. Grades are carefully studied,
cross sections accurately plotted, road intersections and entrances
to private properties shown in both plan and profile; in fact we
are now fast approaching the goal we have so long striven for,
namely, the lump sum price for a road without numerous and
costly extras. In other words, we are carefully laying out our
work, giving time and thought to the design as well as the execu-
tion of each piece of construction. Added to this we now have
for the first time a voice in the design and construction of high-
way bridges. The increasing weight and volume of traffic de-
mands wider and stronger structures, the burden of whose cost
should in part be borne by the State, because the change in traffic
conditions has been so great that a county cannot be asked to
spend large sums for bridges that are used fully as much by resi-
dents of other counties. It is not so many years ago that it was
unusual for a heavy van to make a trip of over thirty miles;
now one hundred mile hauls are so common that they are looked
upon as a matter of course. In fact since the advent of the rail-
road our highways have never been so generally and continu-
ously used as they are to-day. Ome of the most noticeable evi-
dences of this is that the old inns and taverns that had fallen into
disuse are being remodeled and once more are centers of activity.

5 (65)
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This constantly increasing use of our roads calls forth the ef-
forts of our people to meet the increasing demands of travel.
Hills must be cut, hollows must be filled and sharp turns and
crooked lines eased and straightened. The necessity for easy
curves and straight lines is apparent when we stop to con-
sider that a motor running at the legal rate of twenty-five miles
per hour travels one hundred and ten feet in three seconds, and
should another traveling at the same rate be approaching from the
opposite direction the drivers would have one and one-half seconds
to avoid a collision, if the line of vision were limited to one hun-
dred and ten feet. As the statute provides that the highways
shall be not only convenient but safe for travel, the question of
alignment must be met and solved. No joking or sarcasm will
relieve road builders from this responsibility. The department
has devoted much time and thought to this problem, the result of
which is that no curve of less than 6°, or 955 feet radius, is
recommended or approved unless local conditions render it prac-
tically impossible. The reason for this is that on a 6° curve the
clear line of vision on a roadway thirty feet wide is only three
hundred and fifty feet; hence the drivers of the approaching ma-
chines would have four and three-quarters seconds in which to
avoid one another. Surely no one would say that this is more
than is necessary. Hence, we have fixed this as the maximum
degree of curvature.

The standard cross section is the arc of a circle drawn through
three points, namely, the center and the two gutters. The latter
are located at the intersection of the side lines, with a line deseend-
ing from the center at the rate of one-half inch per foot. The arc
thus obtained gives us a fall of one-fourth inch per foot from the
center to the edge of a sixteen foot pavement, of five-eighths inch
from this edge to the center of the seven foot shoulder, and of
nine-tenths of an inch from this point to the gutter, thus increas-
ing the grade in such manner that the water will be most readily
carried off with least damage to the shoulders of the road, also
giving a section upon which the greatest portion is convenient for
travel.

Everyone who has driven over a highly crowned road has ex-
perienced the unpleasant sensation of tipping or sliding when
compelled to turn off to one side. Hence the travel is naturally
concentrated on the center of the road. If the crown is lowered
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until it will just give sufficient slope to carry off the water, the
traffic is distributed more uniformly over the entire width of
the road, and, as a result, the wear is upon,the entire road and
not merely upon the center. Two results follow: first, there
are few or no ruts; second, the cross-section of the road is main-
tained, and, consequently, the drainage is properly taken care of.

Our force having been augmented by one more engineer and
ten inspectors, we have been able to secure a more thorough and
exact compliance with the engineering requirements of our plans.
The results of this are seen in a better finished class of work,
which is not only pleasing to the eye but adds greatly to the life
of the road, inasmuch as it insures thorough consolidation and
perfect drainage of the road. During the past year we have de-
voted more attention to the correction of alignment than ever be-
fore. This is due to the increasing demands of traffic which have
compelled a closer adherence to the rules that were laid down by
this department some time ago.
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Road Repair Work in Nerth Jersey.

By E. M. Vaiw, Diwision Engineer.

A marked improvement in the manner of making repairs on
. the county and State aid roads was mnoticeable in all parts of
North Jersey during 1912. The roads are in better condition to-
day than they have ever been before.

The State Legislature passed a reciprocity measure last winter
which allowed motor vehicles from other states to visit New Jer-
sey without license or registration fee, providing they had reg-
istered in states extending the same courtesy to New Jersey.

This has helped all business interests throughout the State and
made the Jerseyman a good fellow again, but from the stand-
point of road repairs we are deprived of an additional source of
income and have increased road repair expenses on account of it.
These expenses to the State are, of course, shared by cities, bor-
oughs, counties, townships and private interests, as well as the
State.

Many officials have given hearty co-operation to the suggestions
of the Commissioner that some of the money usually appropri-
ated for new work be spent on carefully resurfacing and widen-
ing present thoroughfares.

The resurfacing in the thickly populated counties has generally
been of asphalt-concrete, either hot or cold mix. This class of
pavement has given good satisfaction in the past except in a few
places where the trouble was usually caused by poor foundation or
defective drainage. These surfaces, as usually applied, have been
of about two inches in thickness. This year a surface coat of
about three-quarters of an inch to one inch in thickness has been
used experimentally. The cost is much less, and while the same
wear cannot be expected as is had from the thicker surface, it
seems probable that this treatment will prove economical in the
case of roads carrying a moderately heavy traffic.

(69)
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A few more miles have been resurfaced with asphalt macadam,

commonly called the penetration method, but this work does not
always wear well, due usually to careless workmanship. In all
bituminous work the cost of repair of the hot mixed surfaces is
greater and the trouble much more than with the cold mixes.
- Old-fashioned water bound macadam is still the easiest kind of
resurfacing, and continues in use in many sections. Most of this
work is now protected by one or another of the various kinds of
dust layers or light binders.

Where resurfacing work has not been done, the department has
tried to have the holes in the present pavement patched, and the
roads made ‘“hard, smooth and convenient for travel at all seasons
of the year,” as required by law, this year with better success
than heretofore.

One matter which has always seemed of great importance to
the department is that of having the gutters set back as far as
possible from the center of the road, at the same time removing all
bushes, trees and overhanging limbs or other objects that obstruct
the view of approaching vehicles, especially on the inside of
curves.

It has been pretty well demonstrated that roads repaired in
this way cost less money per year for maintenance than before.

Since the law allowing the State Commissioner of Public Roads
to expend the Motor Vehicle Fund for the maintenance of im-
proved roads came into effect, some six or seven years ago, more
attention has been given to this matter in nearly all of the coun-
ties and it is probable that it will be found wise to require that an
ever increasing percentage of this fund be used for shoulder
work, ditching, drainage and general widening and straightening.
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Road Repair Work in South Jersey.

By Epwarp E. Reep, Diviston Engineer.

The following is a report of a few things accomplished with
money from the Motor Vehicle Fund:

The gravel roads of South Jersey are all that can be desired
during a large part of the year, but during some parts of the win-
ter and in the spring, when the frost is coming out of the ground,
they become soft and slippery, and it is often very difficult to go
over them.

Various materials are now being used to try and make these
roads “hard, firm and convenient for travel, at all seasons of the
year,” as provided by law.

In the fall of 1911, glutrin, a product obtained from the manu-
facture of wood-pulp, was applied on a short piece of the Meadow
boulevard, the gravel road connecting Atlantic City with the
mainland. During the spring of 1912, which was an unusually
severe one on the roads, this piece showed a marked improvement
over the adjacent untreated sections, being more thoroughly
bonded ; consequently it did not rut and it proved to be very satis-
factory.

The main road from Camden to Atlantic City was badly heaved
in many places during the spring. These places were fixed tem-
porarily with cinders in order to make the road passable.- Gravel
was put on later, and in the fall the Atlantic county section of
the road was treated with glutrin. Before applying the material
the road was scraped, to remove any existing inequalities. The
glutrin was shipped in barrels, pumped by hand into an ordinary
sprinkling wagon, which was first filled half full of water, and
this mixture sprinkled on the road at the rate of about one-half
gallon of glutrin per square yard of surface. '

On the May’s Landing-Pleasantville gravel road we have ap-
plied liquid asphalt and Trinidad asphalt. These were applied
under pressure from a special distributor at the rate of one-half
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gallon per square yard and left uncovered. This was put on in
August and has so far given good results.

A section of the gravel road from Chambers Corner to Mit.
Holly, in Burlington county, has been treated with Ugite, a water-
gas tar. The material was applied from a pressure distributor
at the rate of one-half gallon per square yard and then covered
with sand. This work was done in October, and, consequently,
has not had much wear, but it is now very satisfactory. We
hope that the gravel roads thus treated will not break up in the
spring. A

In Camden county a section of the White Horse pike, near
Audubon, is being paved with concrete only. This work was
started late in the season and will have to be stopped before it is
finished, on account of cold weather. The location is an excel-
lent one for a severe test of the pavement. It is the main high-
way between Philadelphia and Atlantic City, and over it pass
heavily loaded produce wagons to their market in the city, and
also very heavy motor trucks as well as touring cars and horse
drawn vehicles. _

The road connecting Sea Isle City with the main shore was
widened and resurfaced with gravel. This road crosses the
meadows, and it was necessary to form a mattress to hold the
new material. This new work is quite a transformation, as is
shown by the photographs of the road published elsewhere in this
report.

In New Jersey, the pioneer in granting State aid in road con-
struction, it seems strange that road work should be done by
private subseription, but such is the case in Cumberland county.
This shows the keen interest being taken in road matters in this
section.. Farmers are giving their time and money to cut down
hills and gravel their roads in order that they may haul increased
loads and also receive the benefit and pleasure accompanying good
‘roads. Cumberland county had a rather unfortunate experience
with its first State aid road. This was a road across the meadows,
built in 1903, and cost so much, due to the great amount of fill
required, because of the very soft bottom, that most people in that
county lost all interest in State aid roads. Now the pendulum
has swung the other way.



You Are Viewing an Archived Copy from the New Jersey State Library
COMMISSIONER OF PUBLIC ROADS. 8

In Gloucester county particularly, good repair work is being
done by the penetration method. Roads are being widened and
resurfaced with stone. - In resurfacing, the old stone bed is scari-
fied and raked to remove any inequalities, rolled thoroughly, then
stone is spread about three inches loose measure and rolled enough
to give it a uniform surface; about a gallon of asphalt binder
per square yard is then applied from hand distributors and one-
quarter or.one-half inch stone is spread and the whole road is
then rolled thoroughly. About half a gallon of asphalt binder
is then applied, more fine stone or sand is spread and the whole
again thoroughly rolled. In Gloucester county their aim seems
to be not how much they can do but how well they can do it.

In Mercer and Middlesex counties we have two patrolmen, each
working continually on a section of road. I am most familiar
with the Mercer county section. The section is four and one-
quarter miles long, and is one of the best pieces of road in the
county. It is a good demonstration of the effectiveness of the
patrol system. '

We are about to try convict labor on road work, and while it
is late in the season and we will not be able to accomplish much,
we hope to profit:by the little experience and hope to use it ad-
vantageously in the spring.

The experiment will be tried on the White Horse road, from
White City Park to White Horse Hotel, in Mercer county. This
road is not far from the State Penitentiary, and fifteen men and
two guards will be transported from and to the institution morn-
ing and night. Provision has been made for serving dinnet at a
house on the road. '

Through the courtesy of Mayor Bryant B. Newcomb of Long
Branch, we received a traffic report taken on Ocean avenue, Long
Branch, from 6 4. M., August 17, to 2 a. M., August 18, 1912,
and while this was not classified according to tonnage, but ac- .
cording to pleasure and commercial automobiles, and pleasurc and
commercial wagons, it will give some idea of the volume of
traffic on this section of the Ocean boulevard. The traffic is not
local, but comes from other sections of this State and also from
other states. It is a serious problem to maintain this road, and a
very heavy burden on the community.
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Total number of vehicles is as follows:

PleaSETe At COTNODIIER. ., « 7 4 v e ot i sinisrsitin « in » o s Sotanh of e SO AR I S 5,071
Commereialantomobiles .. .. . . e S R e 178
)5 PV T R T e PR 5 ¢ (- o At IR i L R B 420
ComMmMErCIAIMWATONS. “. v v d v s v v ovd e alshe et bt o S USRS 0 o8 453

LT 1T il WO KRS I 6. (1 L o e e L e s e 6,122

This is an average of 306 an hour. The traffic was greatest
between 4 and 5 ». M., when 682 vehicles passed.

Work was delayed and much time was lost during the past
summer because of lack of machinery. Pressure wagons were
rented from different concerns and, of course, were not reccived
when they were expected, and sometimes they could not be kept
long enough to finish a job when they did arrive, but were shipped
to another part of the State.

As the counties hesitate about investing in these machines,
it would greatly facilitate the work if the State could buy a num-
ber of these machines and rent them to the various counties. An-
other matter worthy of consideration is that of using motor trucks
for hauling stone and other materials used in road repair. They
could also be used for transporting men to different sections, and
in that way the same organization could be used in all parts of
the county. The advantage of a constant organization instead of
an ever changing one is too obvious for further comment.

Owing to the lack of transportation facilities it is impossible
to inspect the work as it should be inspected, and scarcely any
time can be given to the matter of eliminating dangerous points
on our old roads. Considerable money has been spent on widen-
ing and resurfacing the Chestnut Neck road in Burlington county,
but I earnestly recommend the elimination of the bad corner at
the intersection of this road and the New Gretna, ‘Green Bank
road, before any other work is done on this road. Several bad
accidents have occurred at this point. Some other dangerous
points that should be eliminated are: Bergen’s Mills, between
Hightstown and Manalapan, in Monmouth county; the narrow
bridge crossing the Delaware and Raritan canal on the Bruns-
wick pike, between Trenton and Penn’s Neck, Mercer county;
between Kingston and Rocky Hill, on the Princeton and Somer-
ville road, in Somerset county.
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Laboratory and Experimental Work.

By Roserr B. Gace.

In response to your request regarding a statement of the work
done directly under my supervision for your department, or in
co-operation with other members of your department, during the
past year, I beg to give a short description of the same.

During the past year I have endeavored to test all the bitumens
used on any roads being constructed in New Jersey in which the
State paid part or all of the cost of construction. This includes
the bitumens used in the construction of roads of various types
such as the hot and cold mixed methods, different penetration
methods and surface coated macadam roads.

In addition to these samples of bitumens I have also tested quite
a few samples of dust oils submitted to me by the different county
authorities for my opinion of the same. This work was all done
" . at the request of the counties under whose jurisdiction these oils
were applied, for in many cases they were applied and paid for
by the counties themselves.

We have also tried during the past year to test most of the
pavement samples taken during construction, in order to keep in
as close touch as possible with the manner in which these bitum-
inous pavements were being prepared. It was my desire at the
beginning of the season to have the supervisors take a sample
daily from all pavements of this type as they were being laid, and
send these samples to the laboratory at least once a week. This
was done in many cases, but we were not equipped at that time
to handle the volume of work which this method of procedure
required.

I am very glad to inform you that during the past season we
have secured several testing machines which will be of great as-
sistance to us in testing these materials, both in the high degree
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of accuracy we can secure and the increased amount of work
that can be done by the use of them. However, I am sorry to
say that as yet but a few of these machines have been installed,
for we have no room whatever in our present laboratory to install
many of them which I expect to use later. The ones that are most
needed have been installed in the best manner possible under the
conditions now existing in our laboratory.

During the past season we have laid several experimental roads,
and have also repaired some of the experimental roads which were
constructed last year and were found to be faulty this spring.
These experimental roads will now be deseribed separately.

-

EXPERIMENTAL ROAD NEAR HARTFORD, BURLINGTON COUNTY.

This experiment was made last year and described in our report
for 1911. The object of this experiment was to see if a gravel
base did not possess sufficient strength to hold a bituminous pave-
ment on roads which were not subject to too heavy travel. The
results secured so far on this particular road would lead one to
believe that such is the case, for as yet the defects that have de-
veloped in this pavement have all been confined to the bituminous
surface, and can hardly be traced to any defects in the base.

The bituminous top that was laid upon this road was composed
of sand and- tar built up by a penetration method to a thickness
in many places of about two inches. Since a soft tar was used
in the construction of this pavement, it became quite soft during
the warm weather last summer and rutted more or less. This
would no doubt not have happened had the thickness of the tar
coating been limited to about one-half to three-quarters of an inch
instead of two inches. Apparently the main fault to be found
with this surface was its lack of stability. In order to give it
the necessary resisting power, a layer of one and a half inch stone
was scattered over its surface and rolled into the soft pavement.
Another layer of tar was then applied and some stone chips and
the road again rolled. This appeared to be just what was needed,
for no evidence of rutting or creeping has developed since the ap-
plication of these stones. The road to-day is in very good con-
dition, and its life no doubt now depends on the ability of the
tar to resist oxidation with subsequent disintegration.



You Are Viewing an Archived Copy from the New Jersey State Library
COMMISSIONER OF PUBLIC ROADS. 48

This experiment would lead one to believe that if a good solid
gravel base were protected by some kind of a waterproof coating
that would prevent its becoming over saturated with water durin
the wet season, or too dry during the summer, it would then
possess sufficient strength and stability to maintain an ordinary
bituminous pavement. No doubt the pavement best adapted to
lay upon such a surface would be like that specified under our
Type H. Pavements of this class have an open base with a tight -
top; consequently, the moisture contained in the gravel could not
come in contact with and decompose the upper part of the pave-
ment. Pavements of this type are prepared by a mixing method,
and cost considerably more than a pavement constructed by a .
penetration method in the manner described hereinabove. The
former type, however, possesses greater uniformity and no doubt
durability, yet in certain cases where the travel is not excessive
the latter type will fulfill all the requirements to which it will be
subjected.

Since several different types of pavement will conform to our
Type H requirements, we are not limited to any one particular
pavement in this case. If these gravel bases can be made to
maintain a bituminous pavement in this manner it will be a con-
siderable saving in the construction of new-roads and maintaining
the old gravel roads in localities where gravel is abundant.

I would respectfully suggest that the coming season we resur-
face some of our gravel roads with a few different types of bitum-
inous pavements in order to determine (more definitely than we
have done as yet) the stability of these gravel surfaces when used
as a base for a bituminous pavement and subject to various con-
ditions of travel and climate.

WHITE HORSE—MAPLE SHADE EXPERIMENT.

The section of this road treated with glutrin last year showed
little effect of such treatment this spring. At a few points in this
road a clay gravel was exposed in the cuts. At such places the
glutrin appeared to have had some little effect, but on the sandy
base no effect whatever could be seen this spring of the glutrin
applied during the fall of 1911. Two other experiments were
completed upon this road during the past summer. One of these
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was a slag base with a slag top. This road has been treated with
glutrin, the manufacturers of which claim will harden the sur-
face of this road into a concrete. The object of this experiment
is to ascertain the correctness of this statement, and also to see if
a slag base will in time cement itself into a slag concrete.

Upon another section of this road was laid some 1,500 feet of
bituminous pavement known as Westrumite. This pavement was
laid upon a regular macadam base of about five inches in thickness
after compression. The pavement itself was laid in two courses,
the bottom course consisting of a uniform size of one and a half
inch stone laid two inches thick. These stones were coated with
the Westrumite, using just enough of this material to coat them.
They were then scattered over the base of the road in a uniform
layer and allowed to harden somewhat before the surface was ap-
plied. The top course consisted of limestone screenings impreg-
nated with the Westrumite.

It was prepared by mixing these screenings with sufficient of
the Westrumite to make a mortar that would flow and could be
raked quite easily, but not sufficiently thin to run off the road
after being spread. This mortar was dumped on the road sur-
face and immediately raked over the larger stones in a uniform
layer of about one inch in thickness. After several hours the
mortar had cured sufficiently so that it could be rolled without
adhering to the wheels of the roller. It was then rolled until the
mortar had been forced into the voids of the one and a half inch
stone. The surface thus produced was then painted with the
Westrumite, after which an application of screenings was spread
over its surface, the road again rolled and opened to travel.

The bitumen used in this case is known as Westrumite, and
is one of the so-called emulsified asphalts in which ammonia is
used as the emulsifying alkali. Materials of this character can
be mixed with water, and it is claimed that on this account these
pavements can be laid during either wet or dry weather with
equally good results.

It is very doubtful if any results can be secured with these
rhaterials that would equal or exceed those secured by the regular
hot or cold mixed methods, and the cost of such a pavement is no
doubt in excess of that secured by the latter methods. Bitumens
of this type can no doubt be applied in certain instances to ad-
vantage. In repair work, where there is not sufficient yardage to
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justify an equipment, no doubt satisfactory repairs can be made
with them; also where it is desired to penetrate a dusty aggre-
gate which an ordinary bitumen will not do, this class of material
can no doubt be used to advantage.

MOORESTOWN EXPERIMENT.

The road leading from Moorestown to Camden was originally
paved with cobblestones. These stones have become displaced by
the frost and travel to such an extent that the present surface is
very irregular. About the only way in which such a surface can
be repaired is to relay these stones to the proper grade and curva-
ture, or cover them over with a thin layer of concrete before the
bituminous surface is laid. Such a road can be repaired by the
latter method at a much lower figure than by the former; conse-
quently, a small stretch was selected and repaired by the latter
method.

After the concrete was spread and brought to the proper grade
and curvature, a layer of one and one-half inch stone was scattered
over the fresh concrete and tamped until the stones were about
one-half imbedded in the concrete. Upon the surface thus pre-
pared a layer of bituminous mortar was spread about one inch
thick after compression. This mortar was composed of about 48
per cent. grit, 44 per cent. sand and 8 per cent. asphalt. The
mortar was squeezed by rolling into the openings between the
stones which projected above the concrete and was thus firmly
anchored in place. It is the function of these stones to hold this
mortar firmly in place and prevent it from creeping or rutting, and
also to diminish the quantity of mortar which would be otherwise
required. In time these stones will show on the surface and should
then take the burden of the travel.

The chief benefits secured from this experiment to date has
been the determination of the errors which most generally accom-
pany any new type of construction, and which we desired to know. .
Once these points have been determined we can easily prevent
their repetition in construetions of this type in the future. . If
the merits of this type of construction can be judged from the
present appearance of the pavement, it should be very satisfactory.
A bituminous mixture of this type is waterproof and exceedingly
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tough. It possesses the durability of a sheet asphalt pavement,
has much more inherent stability, can be prepared from a softer
bitumen and is not nearly so brittle or slippery.

There is little doubt but that we will have more or less trouble
in constructing roads using this base or any other concrete base,
until the contractors realize the importance of making concrete
of a uniform character and high quality. The quality of ceu-
crete which the ordinary contractor has been accustomed to lay
will not answer our purpose in a base of this type. If we adopt
a concrete base or use this type of base to any extent it will have
to be constructed of a uniform character and of a high quality,
otherwise failures will surely develop at points where the concrete
is of an inferior grade.

The inequalities of the base upon which this concrete was placed
compelled us to use a much larger quantity of concrete than was
ariginally figured upon. In depressions, four to five inches of
concrete often had to be laid in order to bring the surface up to
the required grade.

GRAVEIL. ROADS.

During the season we have made several efforts to try to find a
satisfactory method of repairing and maintaining our gravel
roads. Glutrin was applied with fairly satisfactory results. It
may be possible with this material, when it is properly applied, to
prevent these roads from rutting and cutting up during the wet
season in the spring, and also from raveling during the dry period
of the summer. As yet we have no assurance that we have ap-
plied this material in a manner that will give us the maximum
results. Sewveral applications have been made on roads of dif-
ferent characters to determine the ability of this material to
resist solution and subsequent disintegration during the spring
and wet season. '

There is little doubt but that this material is almost a total
failure when applied to a sand aggregate or an aggregate com-
posed of silicates which are not easily decomposed by mineral or
organic acid. However, when it is applied to an aggregate that
is easily attacked by these acids, such silicates are more or less
gelatinized, and will cement the aggregate thus treated into a com-
paratively solid concrete. This being the case, we will no doubt
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find that this material may hold certain gravel roads and fail on
others, depending on the character of the silicates, which are the
real binding materials that hold a gravel road together. It has
been demonstrated, apparently quite conclusively, that this ma-
terial will cement some blast furnace slags into an apparently firm
concrete.

Another method of repairing gravel roads that was tned and
promises to give fairly good results at a comparatively low cost of
treatment, is the coating of the surfaces of these roads with a
liquid asphalt containing about 30 per cent. of a volatile liquefier.
An asphalt cement containing this quantity of a liquefier will be
sufficiently thinned that it can be handled and applied cold.
After the gravel surface has been coated with about one-quarter to
three-eighths of a gallon of such a bitumen the surface is ignited
" and the volatile liquefier burnt out of the bitumen. The heat thus
generated heats the top surface of the road sufficiently so that the
hot bitumen will penetrate into the surface to a depth of from
one-quarter to one-half an inch. As soon as the surface has be-
come cooled, the bitumen will no longer adhere to the wheels of
passing vehicles and the road can be opened to travel at once. It
is, however, always safer to scatter a light layer of sand over the
surface, for it is not always possible to keep the travel off such
a road until it has become thoroughly cooled.

The heat generated during ignition of the light liquefiers is
not sufficient to injure the asphalt. This point was carefully de-
termined by testing a bituminous residue from such an ignition.
Tt possessed all the qualities the original material had before flux-
ing, and was not “cracked” in any way. This is not true of crude
petroleum containing medium and heavy distillates, for such a
- material is ruined by this treatment. Cut back tars are also
ruined if all the light liquefiers are burnt out. 1In order to secure
the best results by this method of treatment, the gravel surface
should be perfectly dry, of a dense uniform character and free
from breaks in the surface containing loose material. Since most
of our gravel roads when in a dry condition contain more or less
of these loose openings, it will be necessary to fill these openings
with a gravel which has been treated with some material that will
harden fairly quickly and give a surface equally as hard as the

remaining part of the road.
6
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The cost of a cut back asphalt of this character is about 12
cents per gallon. By using one-third of a gallon per square yard
‘the cost of the bitumen required and its application should not be
over six to seven cents per square yard of surface treated. If
such a treatment will hold the surface of these roads in shape for
a year or more, the cost of applying this bitumen is so low that the
roads could be treated annually by this method, for the quantity
of bitumen required for the second application will be much less
than the amount used for the first.

In order to secure the maximum results by this method it may,
however, be necessary to first treat the gravel surface with some
other material that will harden it temporarily until the bitumen
has been applied in the manner above described.

As yet we have no roads thus treated which have passed through
a winter; consequently, it is not possible at this time to say just
how efficient this method of repairing a gravel road will be.
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Survey for State Highway System.

Colonel E. A. Stevens, Commassioner of Public Roads, Trenton,
New Jersey:

Dear Sir—In compliance with section 3, chapter 396, laws of
1912, I have made a survey of the State and am preparing a map
on a scale of two miles to the inch which will show the improved
roads and principal bridges.

This survey was carried out by the aid of the county engineers
and road supervisors of most of the counties, but in some cases it
was necessary to get the assistance of other engineers.

I secured prints from the New Jersey State Geological Survey
of the maps of the State on a scale of three inches to the mile.
These maps were made from the original survey of the State, and
in many places roads have been built since the survey was made.
In such cases it was necessary to run out the lines of the road and
plot them on the maps.

In taking up the work in a county I made arrangements with
one of the officials in that county to go over the roads with me,
and we marked the location of all the improved roads on the maps,
carefully locating the beginning and ending points of the road
improvement. We also took notes of the official body in charge
of the road. We measured all of the principal bridges on the line
of these roads. ,

The enclosed tables give the miles of road and number of bridges
listed to date.

Very truly yours,
: M. H. WEEKS.
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ROAD MILEAGE.

STATE AID TO Built by
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Appendix A,

CONTRACT FOR STATE AID

for the Bridge over the

Between the
STATE COMMISSIONER OF PUBLIC ROADS
and the

BOARD OF CHOSEN FREEHOLDERS,
COUNTY OF

WHEREAS, The State Commissioner of Public Roads, under authority con-
ferred on him by section 4, chapter 395, laws of 1912, deems the following
T T R Y N IR, o el oy e ioris i o o o T e oot o 57T a il g Lace aet Mo
a road to be improved, namely ..........................................
17208 o1 TN Y e o PSRRI . . -, . oL R N e
and the cost of the structure yet unbuilt to replace the said brldge as too
great for the public body charged with its construction;

AND WHEREAS, The Board of Chosen Freeholders, the body so charged,
degires to replace thessandrstructure WithE S ERIEElL (. iras o e n s a s ot s ni

Now THEREFORE, It is agreed between the said parties, the Board of Chosen
Freeholders of.............. County and the State Commissioner of Public
Roads, that the said Board will erect, or cause to be erected, the structure
above described at a location to be approved by said State Commissioner of
Public Roads and in strict compliance with plans and specifications likewise
to be approved by the said Commissioner.

The said Board further agrees that the contract for the erection of said
structure shall specify that payments on account shall be not more than 80
per cent. of the cost of the work, at the prices named in the contract, and
that the final payment shall not be made until the structure has been acs
cepted by the Commissioner of Public Roads as complying in all respects with
the plans and specifications therefor.

The said Board further agrees to advertise for and receive bids as required
in section 3, chapter 395, laws of 1912, in the case of roads, excepting that
the certified check to accompany each bid need not exceed 10 per cent. of the
price bid.

The said Board further agrees that all.of the provisions as to the contract
and bond and its approval and as to the approval of the plans and specifica-
tions, as provided in section 2 of said act, shall be enforced as to the planning
and letting of the contract for the structure aforesaid.

(87)



You Are Viewing an Archived Copy from the New Jersey State Library
88 NINETEENTH ANNUAL REPORT.

In consideration of the construction by the said Board of the structure
under the conditions above set forth, the said State Commissioner of Public
Roads agrees, on behalf of the State, to pay to said Board, on completion of
the work and its acceptance by said Commissioner, & sum equal to....... 04
per cent. of the contract price therefor.

IN WitnNeEsS WHEREOF, The said Commissioner has signed and sealed these
presents, and the said Board has caused the same to be signed by their
Director and their corporate seal to be attached thereto and attested by
(b (o6 o 1S e S R e L SR dagitofiaie. S L e , 191.

Director Board of Chosen Freeholders,
COMNEY 0T o' 32 ot lads SR e
Attest : .
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Standard Specifications, Etc., for State

Aid Road_s.

Name of road

Beginning at

in the of

Ending at

in the of

Length, | feet miles.

Width of right of way,

“  Graded between curbs,

“  Paved,
Depth of Pavement,

HISTORY OF ROAD

NoreE.—Beginning and ending points must be accurately located by reference to
fixed landmarks. History of road must include reference to any documents of record.

(89)
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I. CONDITIONS FOR APPROVAL AND ACCEPTANCE.
1. COMPETITION.

The Department of Public Roads will .approve of no specification which
unduly limits competition between bidders.

2. BRIGHTS OF WAY.

The department, as a consideration of approval of award of any contract,
will insist on proper grants of rights of way for all lands necessary for the
road and for releases from any claims for damage by construction and by
forming the slopes shown in drawings both in cut and fill. Where such
grants and releases cannot be secured there must be filed with the depart-
ment an undertaking by the governing body to begin condemnation proceed-
ings within thirty days of said approval against all lands as to which grants
and releases have not been secured. :

There will be required a certificate that the grants, releases and lands to be
condemned embrace all the property needed for the road and for slopes.

3. DRAWINGS, ETC.

Drawings for department files must be black prints on white ground, either
on cloth or cloth backed.

Size of sheets 22U x. 42
Scales, Plan 1” = 80’
Profile, horizontal 12— 80"
vertical 1 =4" o8

Cross sections W L
Details, cross roads, entrances, ete 1”7 = 40’

There will also be required by the departmenf two complete sets of blue
prints.

‘Where there are several sheets and a key map is submitted therewith any
scale may be used for such key; sheet must be 22” x42”. All cross roads
and entrances to private property will be shown on plan, and, where the
proper connection thereof with the road requires fill or cut, by profiles and
cross, sections on separate detail sheets. These must contain all the data
necessary for calculation of the quantities involved, which quantities must
be given in the calculations under head of excavation outside road.

At entrances drainage will preferably be carried in paved gutters.

Drawings must show all important trees within the right of way of the
road and in the slopes. Such trees as are to be removed must be indicated.
This does not apply to trees less than four inches in diameter, nor in wood-
land where area to be cleared will be indicated.

The center and side lines of the roadway, the exterior lines of the right
of way, the location of all buildings within fifty feet of the center line, and
all encroachments of whatever character or description on the right of way
must be shown on the drawings,
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Details of retaining walls, where the same are included in the road con-
tract, will be shown on the plan and cross-sections.

‘Whenever the slopes extend beyond the right of way such extensions will
be shown on the plan. The names of all property owners will be indicated.

Where the road is diverted from the previous right of way, and property
taken for the new location. its ownership will be shown.

When curbs have been set or sidewalks improved along the line of the road,
these must be shown on the plans and cross sections. In such locations, the
municipal officers in charge of the sidewalks and curbs, must be notified of
any proposed changes and approve in writing thereof. The engineer will
submit, together with the drawings, specifications and estimate of quantities,
a preliminary estimate of cost based on said estimated quantities.

At railroad grade crossings, elevation of top of every rail crossed must be
shown on a detailed profile of the road at such points to a scale, vertical,
1”=1’; horizontal, 1”=4",

4. EXTRA WORK, CHANGES AND MODIFICATIONS.

Any desired change or modification must be evidenced by an agreement
in writing by the contracting parties, accompanied by the drawings necessary
to show the same and, where the change involves any change in price, by a
supplemental contract fixing the amount. Additions or changes, hereafter pro-
vided for (see Articles 20, 28 and 29), must be evidenced by written orders
of the engineer. All such agreements, contracts and orders must have the
approval in writing of the State Commissioner of Public Roads. The State
will contribute 40 per cent, of the cost of such extra work only when the
same has been ordered by the engineer in writing, approved by the governing
body of the county or municipality as the case may be and the Commissioner
of Public Roads in writing and consented to in writing by the contractor, and
all orders thus executed filed with the Department before the work thereunder
is begun. The State can share in no increase in cost due to oversight or
omissions in preparing plans and specifications.

5. CONDITIONS OF ACCEPTANCE.

The road must comply with the drawings and specification, as the same
may have been modified as herein provided.

There can be no obstruction to traffic within the graded width of the road,
nor any encroachment on the right of way. Sign posts, letter boxes, lamp
posts, telegraph or telephone poles, must be removed outside of the gutter
lines. Fences must be set back to the exterior lines of the right of way
unless otherwise specified or shown on drawings. Pipes or cross bridges
in and over gutters must be removed where they offer any obstruction to
traffic or interfere with the cross-section, as shown on drawings.

Intersecting roads and entrances must be so graded as not to drain on
the road or its shoulders or interfere with the drainage of the gutters.

Bridges, viaducts, ropes, wires, branches of trees, etc., crossing or over-

hanging the road, must be at least fourteen feet above the graded surface.
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II. GENERAL PROVISIONS.
6. WORK TO BE PERFORMED.

The work to be performed will consist in furnishing all material, tools,
machinery and labor necessary for the efficient and proper grading of road-
way, side ditches and side banks, laying, spreading material and rolling of
road, all other work of construction incidental thereto and the delivery of the
completed road. The roadway will be left complete in every manner, free
from obstruction and ready for immediate use. The maintenance of the
road in condition for one year after the date of acceptance by the State
Commissioner of Public Roads is a part of the work.

7. DRAWINGS.

The plan, profile and cross-sections on file in the office of the State Com-

missioner of Public Roads and at the office of

engineer, New Jersey, show

general location, profile, details and dimensions. The work will be con-
structed in all respects according to the above-mentioned plan, profile and
cross-sections, which form part of these specifications.

_ On all drawings, figured dimensions are to govern in cases of discrepancy
between scale and figures.

8. ENGINEER.

The engineer shall be selected by the governing body. He shall furnish
all surveys, drawings, specifications and estimates of quantities. He shall
set stakes for all lines and grades required for the completion of the work as
may be required by the State Commissioner of Public Roads. He shall fur-
nish certificates of the quantities of work done before partial payments can
be made, the quantity of road laid being determined by surface measurements:
Should any difference arise between the contracting parties as to the meaning
or intent of these specifications, his decision on these matters, when approved
by the State Commissioner of Public Roads, is to be final and conclusive.

All instructions necessary to give due and full effect to any of the .pro-
visions of these specifications shall be given by him.

All ‘material and workmanship of any kind shall be subJect at all .times to
his inspection. Whenever unfaithful or imperfect work or unsuitable material
is discovered, he will immediately condemn it and it will at once be repaired
or removed from the work and replaced with proper material.

9. INSPECTOR.
Nothing in these specifications relating to the duties of the engineer shall

be taken or construed in any manner to conflict with the duties of the
inspector, as specifically set forth in the act entitled “An act to provide
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for the permanent improvement and maintenance of public roads in this
State,” approved April 15, 1912. He will verify the engineer’s estimates of
quantities and must sign the certificates thereof required for payments.

10. STOPPING WORK ON ACCOUNT OF WEATHER.

The State Commissioner of Public Roads, engineer or inspector may
stop any portion of the work, if, in their judgment, the weather is such
as to prevent the same being done properly. No allowance of any kind
will be made for such stoppage, except an extension of the time for the
completion of the work as herein .provided. All bituminous pavements, built
by penetration or mixing methods, laid either hot or cold, must be con-
structed after the first day of May and before the fifteenth day of October,
unless permission is given by the State Commissioner of Public Roads in
writing to lay these before or after the above dates.

11. ABANDONMENT OF CONTRACT.

If at any time the work under contract should be abandoned, or if at
any time the engineer or State Commissioner of Public Roads should judge
and so certify in writing to the governing body that said work, or any
part thereof, is unnecessarily delayed, or that the contractor is willfully
violating any of the conditions or covenants of this contract, or is executing
the same in bad faith, then, in that case the engineer or governing body shall
notify the said contractor to discontinue all work under this contract. The
governing body may employ other parties to complete the work in accordance
with the specification and use such material as may be found upon the
line of aforesaid work, and, if necessary, procure other material for its com-
pletion, and charge the expense of the said labor and material to the con-
tractor, which expense shall be deducted from any moneys due him under
contract. In case these expenses shall exceed the sum which would have been
payable under contract, if the same had been completed by said contractor,
he or his bondsmen shall pay the amount of the excess to the governing body,
on demand.

12. DUTIES OF CONTRACTOR.

He shall maintain sufficient guards by day and night to prevent accidents
from travel, and will be liable for any damage which may arise from any
negligence on his part or that of his agents and employes.

He is to commence and prosecute the work upon the road at the end
farthest from the source of supply of material, unless otherwise ordered

by the engineer, within days from the approval of the con-
tract by the State Commissioner of Public Roads and shall continue work
thereon until completion, except as herein provided.

The contractor will be required to preserve all stakes and bench-marks
made and established on the line of work until duly authorized by the
engineer to remove the same. All stakes or bench-marks disturbed or re-
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moved by the contractor or his agents without the permission of the engineer
shall be replaced at the expense of the contractor.

The contractor shall not disturb the position of title stones (the corners
of properties adjacent to the road), but where they appear he will either
lift or lower them, under the personal supervision of the engineer.

The contractor must also preserve the roadway on which he is work-
ing from needless obstruction, and where necessary he must construct and
maintain safe and commodious crossings for the residents along the line of
the road. He is to remove or cause to be removed all obstructions in or over
the graded width of the road so as to leave a clear headway of not less than
14 feel except where otherwise shown on drawings.

All loss or damage arising from the nature of the work to be done, from
the action of the elements or.from any unforeseen or unusual obstruction or
difficulty, which may be encountered in the prosecution of said work or dur-
ing the period of maintenance, shall be borne by the contractor.

The contractor shall employ competent men to do the work. Whenever
the engineer and inspector shall inform him eor his representatives in charge,
in writing, that any man on the work is unfitted for the place, or is working
contrary to the provisions of the specifications or the instructions of the
engineer and inspector, he shall thereupon be discharged.

The contractor shall not assign or sub-let any portion of this contract
without the written consent of the governing body and the State Commissioner
of Public Roads."

13. COMPLETION AND MAINTENANCE, ETC.

The work is to be completed on or before the

In case the contractor shall fail to fully and entirely and in conformity
to the provisions and conditions of this agreement, perform and complete the
said work and each and every part and appurtenance thereto, within the
time hereinbefore limited for such performance and completion, or within
such further time as in accordance with ‘the provisions of this agreement
shall be fixed or allowed for such performance and completion, provided such
extension or extensions shall receive the written approval of the Commissioner
of Public Roads, the contractor shall and will pay to the governing body
the sum of twenty dollars for eack and every day that he, the contractor,
shall be in default, which said sum -of twenty dollars per day is hereby agreed
upon, fixed and determined by the parties hereto as the damages which the
governing body will suffer by reason of such default, and not by way of
penalty.

And the governing body may and shall deduct and retain the same out
of any moneys which may be due or become due the contractor under this
agreement,

The contractor shall keep the finished roadway, shoulders, side slopes,
ditches and underdrains in repair and free from obstructions, and shall make
good any settlement in the work or other defect from whatever cause arising
therein for the period of one year from the date of its completion and ac-
ceptance by the State Commissioner of Public Roads, and, in addition thereto,
for as much longer as for any period er periods during said year it shall be
out of proper condition. For this purpose he shall employ not less than one
man constantly on said work of maintenance and shall keep on the work the
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necessary materials of an approved quality and in such quantities as the
engineer may direct. The unused material shall become the property of the
governing body on final payment. If, during that time, the roadway or any
part of the work shall, in the judgment of the engineer and the governing
body, require repairing, and they shall duly notify the contractor to make
such repairs as required, and if the contractor should refuse or neglect to
do so, within five days from the date of service of notice, then the said body
shall have the right to have the work done as it may see fit, and to recover
the cost thereof by deducting the same from any moneys due to -said contrac-
tor, or by an action at law against the contractor or his surety, or by both
methods. Such work of maintenance as the engineer shall certify to be neces-
sary must be done before the payment of the remainder.

14. BIDS.

Bids will be received under these specifications for the completion of the
whole work. The total or lump sum bid will govern in the awarding of the
contract. The contractor must give separate prices per unit of measure for
each of the several classes of work to be performed, as given in the estimate
of quantities. The sum of the estimated quantities multiplied by the prices
per unit of measure, should equal the lump sum bid for the entire work.
No bids will be considered in which all of the necessary items are not filled
out for at least one complete method of construction. Bidders are cautioned
not to attach any conditions or provisos to their proposal as such conditions
or provisos will render their bid informal and cause its rejection.

The right is reserved to reject any or all bids, if deemed to the interest of
the governing body or State.

15. CHECK ACCOMPANYING BIDS.

Each bidder will accompany his bid with a certified check, payable to the
order of the financial officer of the governing body, in the sum of one thou-
sand dollars ($1,000), as a guarantee that if the contract shall be awarded to
him he will, within thirty days of said award, execute the form of contract
hereto attached and the bond hereinafter required. Upon failure by the con-
tractor to enter into said contract and to deliver said bond, the certified check
shall be forfeited as liquidated damages.

16. BOND OF CONTRACTOR.

The contractor. will be required to execute and deliver, within thirty days
of awarding of contract, and as condition of approval of said award, a bond
with such sureties as shall be approved by the governing body to secure the
faithful performance of the contract and to indemnify and save harmless the
said body from all suits or actions of any name or description. Also to
secure the payment of all laborers and material men who have performed
work or furnished material to the contractor in the prosecution of the work.
The form and conditions of the bond provided for in this paragraph and to
be used, is hereto attached and bound herewith and made a part hereof.
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Said bond shall be in a sum of not less than the estimated cost of the road.
Any change made in the plans, specifications, agreements or quantities with-
out the consent of the bondsmen shall in no way vitiate said bond.

17. PAYMENTS,

Monthly payments will be made by the governing body to the contractor
for work performed to an amount not to exceed eighty .per cent. of the total
cost of the work then completed to date upon presentation by him of the proper
certificate of the engineer and inspector. Upon completion and presentation of a
final estimate, signed by the engineer and inspector, and the written acceptance
of the work by the State Commissioner of Public Roads, fifteen per cent. will
be paid by the governing body: The remainder, or five per cent., will be re-
tained by said body for a period of one year as further security for the faithful
performance of Article 13, and will be paid on certificate of the engineer, ap-
proved in writing by the State Commissioner of Public Roads.

Whenever work is stopped, as provided in Article 10, the engineer and in-
gpector may issue a certificate for the full contract price less one hundred
and twenty-five per cent. of the value of the portion of the work remaining
undone and the said five per cent.

The contractor must, before receipt of any certificate calling for a payment,
furnish the engineer with satisfactory evidence, verified under oath, that all
persons who have done work, or furnished material for this conmtract, or who
have sustained damage or injury by reason of any act, omission or careless-
ness on his part or his agents in the prosecution of the work, have been
duly paid or so secured that no liability can attach to said body on account
of any such claim.

18. RIGHT TO BUILD BRIDGES, CULVERTS, ETC.

The right of the county to build bridges, culverts, and place guard rails
in said road during the progress and prior to the completion of the work is
expressly reserved.
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ITI. EARTH WORK, WORKMANSHIP, &c.
19. GENERAL.

Under this head will be included all excavation and embankment required
for the formation of the highway, cutting all ditches or drains about or
contiguous to the road, removing all fences, walls, buildings, trees, poles or
other obstructions, the excavation and embankment necessary for recon-
structing cross or branch roads or entrances to dwellings and all other
excavation and embankment connected with the construction of the said
road, including the rolling of the sub-foundation and conmstruction of retain-
ing walls.

20. EXCAVATION.

The roadway, intersecting, cross or branch roads, and entrances to dwellings
are to be excavated or built to the widths and depths as shown on the
drawings. The crown, from center to sides, must be so shown on plan but
must not exceed three-quarters of an inch per foot.

The grading shall be completed for the full width of the road, between
outer edges of slopes, before any secorid course work is commenced.

Excavation will be unclassified unless the engineer shall deem it to the best
interest of the governing body to classify the same. In such case, with the
approval of the State Commissioner of Public Roads, he may classify the
excavation into earth and rock. Rock will consist of ledge or bowlders over
one-half (3%) cubic yard in volume of such nature as to require blasting for
removal. Unless an estimate of rock yardage is entered in above estimate
of quantities, bidders will give no figure therefor.

In order to entitle the contractor to an allowance for rock excavation he
must on striking this material notify the engineer, who must establish the
location of the upper surface in position before removal. The depth al-
lowed for rock excavation shall not extend beyond a line six inches below
sub-grade. The engineer must furnish the department with cross sections
of all rock cuts and must give the contractor a written order (in the manner
prescribed in Article 4) for any such work at the unit price bid therefor.

21. EMBANKMENT.

Material taken from excavation, except when otherwise directed by the
engineer, shall be deposited in embankment, either on the roadway or side-
walks. Rejected or excess material will be used to increase the width of
embankment, or deposited in spoil banks or waste piles, as and where the
engineer may direct, either within or without the road. In case there is not
'sufficient material in the excavation to form the embankment, the deficiency
shall be supplied by the contractor from without the line of the road. The
character of said material and place of excavation must be approved by the
engineer.

The use of vegetable matter will not be permitted excepting on the outer
edge of slopes.

The embankment will be formed in layers not to exceed one (1) foot
in depth. The required allowance for settling must be added. Each layer

£
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shall be carried across the entire width of the embankment and completed
before commencing another, and this method shall be followed with each
succeeding layer until the established grade is reached.

22. SLOPES.

Slopes in both excavation and embankment shall be one and one-half (11%)
horizontal to one (1) vertical, unless otherwise shown on cross-sections.

23. GRUBBING.
The contractor will also be required, when the engineer so directs, to grub

and remove from a strip of land ... .. feet on outside of curb-lines,
all objectionable material, such as trees, stumps, roots and brush, and refill -
the holes with earth. This work will not be requlred unless a figure is given
therefor in the Hstimate of Quantities.

24. SUB-FOUNDATIONS.

The cross-section of sub-grade must conform in every respect to the
cross-section of the road on plans, and will be rolled until smooth, firm and
hard. If any depressions form under such rolling, the same shall be filled;
any improper material shall be removed and good earth or other acceptable
material substituted. When rock or bowlders occur they must be removed
to a depth of at least 6 inches below sub-grade.

The sub-foundation of intersecting roads and of driveways leading to
dwellings located along the road, if indicated on the plans, shall be properly
graded and sub-foundation rolled.

Grading wili not extend beyond the nght-of-way of the road, excepting
wheré otherwise shown in drawings. ;

After the road-bed has been prepared and properly rolled the same shall

be ... iDches below the intended surface of the roadway; the surface
thereof shall not be disturbed by any unnecessary carting or hauling upon
it, but if the surface is disturbed the same shall be re-formed and re-rolled
before the spreading of foundation matenal

25. FINAL FINISH OF SLOPES AND SHOULDERS.

The final finish of slopes and shoulders, in both excavation and embank-
ment, must be completed before the spreading of the second course of road
surface material. After such spreading no work will be allowed upon either
slopes or shoulders that will tend to deposit any earth upon the work.
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26. SHOULDERING.

A shoulder of firm earth or gravel, found anywhere along the line of the
road, is to be left or made on each side, extending at the same grade and
curvature of road to side ditches or gutters. This shoulder is to be thor-
oughly rolled and compacted. /

27. SIDE DITCHES OR GUTTERS.

The side ditches or gutters are to be excavated as per stakes furnished
by engineer, in order to give an easy flow of water; no water shall be left
standing on the road or- in the ditches.

28. PAVED GUTTERS.

Gutters shall be paved with concrete, stone blocks, brick, cobble stones or
riprap for the lengths and widths as shown on plans. The engineer may,
however, change the location of paved gutters; he may increase the amount,
which excess will be paid for as an extra at the unit price bid therefor only
when ordered in the manner prescribed in Article 4.

If concrete gutters are used they shall rest on a sub-foundation of cinders
or sharp sand, not less than six inches thick; the concrete shall be composed
of broken stone, or screened gravel, and sand and Portland cement, in ratio
of 5, 3, and 1, and shall be not less than 4 inches in thickness.

If stone blocks .-are used, they must rest on a bed of good sharp sand or

gravel of a depth not less than inches below the blocks.

The blocks shall be laid vertically on edge and parallel with the line of
the gutter. All end joints must be broken by a lap of at least three (3)
inches.

After the blocks are laid as above. specified, the surface of the blocks must
be covered with fine, dry sand, which shall be swept until the joints are
completely filled. The blocks shall be then carefully rammed to a firm, un-
. yielding bed, with a uniform surface and with the proper grade and curva-
ture. After ramming the blocks the surface of the same shall be again
covered with fine, dry sand, and again swept until all the joints are filled.
Brick gutters will be laid as provided for stone block, but the joint must be
grouted with cement.

If cobble stones are used, the contractor shall proceed as above provided.
The stones are to be set upon their small ends, with their greatest dimen-
sions vertical and with their greatest horizontal dimensions parallel with
the line of the gutter.

After the cobbles are laid as above specified, the same are to be covered
with sand, rammed and again covered with sand, as provided above. All
stones broken in ramming shall be removed and replaced with perfect stones.
Riprap will be laid of the same stone and in the same manner as telford, ex-
cept that the longest axis shall be parallel with line of gutter.

The cost of excavating for gutters must be included in the price bid for
paving.
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29. UNDERDRAINS.

Underdrains, as shown on plans, shall be constructed by the contractor
when, where and as directed by the engineer. Additional underdrains, if found-
necessary, may be ordered in by the engineer as provided in Article 4, and when
so ordered will be paid for as an extra at the unit price bid therefor, which
will include the necessary excavation. They may be of the following type:

(a) Tile drains shall be Of .o inch round porous tile. The top of the

tile shall be at least . inches deep, unless otherwise directed by the
engineer and laid upon boards of not less than 6 inches in width and 1 inch in
thickness; the joints shall be covered with salt hay, or material equally as
good, and the trench filled with pervious earth,

(b) Stone drain may be used in place of the tile drain. A trench ..

S, 5 (s -3 1 1 s | deep shall be excavated below the sub-

grade, said excavation to be filled with loose broken stone to within ...
e 10iChes of finished grade, then covered with salt hay or brush and
ﬁll completed with porous soil.
(¢) French drain may be used. The trench shall be

wide and deep below sub-grade; at the bottom shall

be placed 8 inch round, porous tile as above specified.- The trench
shall be filled with broken stone and finished as above specified.

30. PROVISION FOR DRAINAGE.

If it be necessary in the prosecution of the work to interrupt or obstruct
the natural drainage of the surface, or the flow of artificial drains, the con-
tractor shall provide for the same during the progress of the work in such a
way that no damage shall result to either public or private interests. He
shall be held liable for all damages which may result from any neglect to
provide for either natural or artificial drainage, which he may have inter-
rupted.

31. MANNER OF ROLLING.

In rolling,. the roller must start from the side lines and work towards the
center, unless otherwise directed. The rolling shall at all times be subject
to the directions of the engineer and inspector. -The rolling will, in all cases,
be carried on until the work is approved by the inspector and engineer.

All rolling of stone work must be done with a ten (10) ton standard power
macadam roller, so constructed as to give a compressing power of not less
than four -hundred (400) pounds per lineal inch on drivers; said roller must
meet the approval of the engineer. Bituminous pavements may be rolled with
an approved tandem roller, if the engineer so directs.

If required, rolling of gravel roads may be done with a horse-roller, accept-
able to the engineer.
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32. BROAD-TIRE WAGONS,

All wagons and carts used during the construction for hauling stone, earth,
or any other materials must have tires not less than three and one-half (3%%)
inches in width.

33. OBSTRUCTIONS.

All obstructions to traffic between the curb lines must be removed by the
contractor. (See Article 5.) The contractor will replace in proper position
outside of said lines any obstruction so removed that is the property of any
municipal body, also letter boxes. He will be required to reset all fences
moved during the work that did not encroach on the right of way when work
was begun, but not otherwise, unless the same are ‘specifically mentioned.

34. RETAINING WALLS.

Retaining walls will be of concrete or rubble masonry.
Concrete will be composed of one part Portland cement, ...

parts sharp sand and . e DATtS Of approved broken stone, slag or
gravel will be mixed on boards by hand or in an approved batch mixer and
used while fresh and without tempering. Masonry walls will be laid in
cement mortar of one part cement and three parts of sharp sand. The stones
will break joints longitudinally and transversely and the walls be thoroughly

bonded. The wall will be drained by weep holes of 4” tile spaced e -
feet apart.
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IV. MATERIALS.
35. GENERAL.

All materials used in building the road are to be furnished by the contractor.
Samples of such materials as are hereinafter designated must be submitted
with each bid or previously approved samples on file adopted with each bid.
(See Proposal, page 34). Any proposal based on samples not complying
with these specifications will be rejected.

Failure to file or adopt samples will cause rejection of the bid.

‘When samples are submitted, they must be filed with the engineer at his
office and the State Commissioner of Public Roads at the Road Department
at Trentod., This should be done at least ten days before the opening of bids
s0o as to allow time to submit new samples in case of rejection. No samples
will be received for examination after bids have been opened. These samples
must be plainly labeled with the bidder’s name, class of material and its origin.

Broken stone in five pound bags or boxes.

Binder, gravel and sand in five pound bags or boxes.

Gravel for concrete in five pound bags or boxes.

Slag for concrete in five pound bags or boxes.

Sand for bituminous concrete pavements or mortars in five pound bags or
boxes.

Bituminous cements, fluxed and ready for use in one pound tins or cans.

Bidders will, in addition, submit samples of bituminous concrete pavements.

These samples must represent the physical structure and composition of
the pavement as laid; they must be three in number for each style of pave-
ment proposed, of the specified thickness and four inches square.

When previously approved samples are adopted, they will be designated by
the numbers given such samples when approved and which are on file at the
office of the State Commissioner of Public Roads at Trenton, and must be so
recorded in the proposal. (See Article 49.)

All bituminous cements hereinafter specified, shall be shipped ready for use
without further fluxing at the mixing plant or roadside. No bituminous ma-
terials shall be used until tested and released by the Department of Public
Roads.

Samples of each carload or tank must be submitted. Such samples may
be taken before shipment, under special arrangement in each case with the
department, or in default thereof must be taken by the engineer or inspector
on arrival at the terminal nearest the work or at any other convenient point.

36. TELFORD.

Telford base stone must be hard and tough.

No stone of greater length than ten (10) inches or width of four (4) inches
ghall be used, except each alternate stone on outer edge, which shall be double
the length of the others and well tied into the bed of the road. All stones with
a flat, smooth surface must be broken.



You Are Viewing an Archived Copy from the New Jef'sey State Library
COMMISSIONER OF PUBLIC ROADS. 103

37. BROKEN STONE.

All stone must be as nearly cubical as possible, broken with the most approved
modern stone crushing machinery. It must be of trap or approved native
rock, free from all screenings, clay, soil or other objectionable substances, of
uniform size and of the same kind and quality as sample. It must show. a
fresh, crystalline surface. ;

. Macadam Foundation or two and one-half-inch stone shall be broken stone,
which must pass through a three-inch ring and catch on a two-inch ring.

Macadam Second Course or one and omne-half-inch stone shall be broken
stone, which must pass through a two-inch ring and catch on a one-inch ring.

Macadam Special one and one-half-inch stone shall be broken stone, which
will pass a two-inch ring and be retained on one and one-half inch ring.

Macadum Surface or three-quarter-inch stone shall be broken stone, con-
taining not over 5 per cent. of material retained on one-inch circular openings
or 8 per cent. which will pass one-half-inch circular openings.

Dustless Screenings shall be broken stone containing not over 5 per cent.
of material retained on 9%-inch circular openings or 8 per cent. which will pass
one-quarter-inch circular openings.

Grit shall be broken stone containing not over 5 per cent. of material re-
tained on 34-inch circular openings or over 4 per cent. which will pass 34-inch
circular openings. It must be clean and free from dust or dirt,

Dust shall be broken stone and include all material which will pass one-
quarter-inch circular openings, but must be free from soil, loam or clay.

Filler for use in bituminous mortars or bituminous concrete shall be Port-
land cement, ground limestone or trap rock dust, 85 per cent. of which must
pass a 100-mesh sieve and 65 per cent. a 200-mesh sieve.

38. GRAVEL 'AND SAND.

Road Gravel A is to be composed of quartz pebbles, chert, sand, clay and oxide
or, hydrate of iron, in such quantities that the gravel will pack under pressure
into a hard, dense pavement. It will be judged solely by comparison with the
samples furnished. E

Road Gravel B is gravel not deemed suitable for surface work, but may,
onr approval of sample by the Engineer and State Commissioner of Public
Roads, be used for foundations of gravel roads.

Road Gravel A and B shall not contain over 20 per cent. of material which
will be retained on two-inch circular openings.

Gravel for use in concrete shall be free from loam or clay. It must all pass
114-inch circular openings and contain not over 45 pet cent. of material which
will pass Z4-inch circular openings or over 5 per cent. of material which will
pass 14-inch circular openings. Gravel containing not over 25 per cent. of
clean sharp sand which is free of loam or clay, may be used without screening

. if it fulfills the requirements of the above specified gravel after the sand has
been removed. It must, however, be first tested and approved by the State
Department of Public Roads.

Sand, unless otherwise specified, shall be hard-grained quartz sand, uniformly’
graded in size, moderately sharp, free from loam, clay, lumps of ferruginous
cemented sand or other foreign materials. If used in a bituminous concrete
pavement or bituminous mortar, must contain not less than 15 nor more than
30 per cent, of material which will pass an 80-mesh sieve, or over 4 per cent.
passing 200-mesh sieve.
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39. STONE BLOCKS.

They shall be of the best quality of rock and subject to the approval of the
engineer and inspector. Each block shall measure not less than eight (8)
nor more than twelve (12) inches in length, not less than three and one-half
(81%) nor more than four and one-half (41%) inches in width, and not less
than seven (7) nor more than eight (8) inches in depth. All blocks shall be
of the same quality as to hardness, color and grain. No outcrop, soft, brittle
or laminated stone will be accepted. The blocks must be split and dressed so
as to form, when laid, close end joints not exceeding one-half (%4) inch in
width, top and bottom, with fair and true surfaces on top, bottom and ends.

40. COBBLE STONES..

The cobbles must be good, hard, sound stone and of as uniform size as
practicable. Medium size stone, mot over five (5) inch face on its longest
diameter, must be used, excepting for center line and side lines of gutter,
where eight (8) inch stone may be used.

41. AGGREGATES FOR CONCRETE.

All stone or slag for concrete must have a fresh, clean surface, free from
mud, dirt, clay or loam. It must have a crushing strength of not less than
800 1bs. per square inch.

42. CONCRETIE.

All concrete shall have a crushing strength at the end of 7 days of not
less than .. .. per square inch, at the end of fourteen days of not
less than .. .. per square inch, and at the end of 30 days of not
less than .........ce... per square inch.

It must be umform in structure and composition and not absorb over
.................................... per cent. of water when dried in vacuum.

43. PIPES.

Round, porous tile shall be well burnt and true in form and size, free
from cracks, chipping or other defects.

Vitrified tile shall be well burnt, true to form and size, free from cracks,
blisters or other defects, of sufficient strength for- the work and fitted with
bell and spigot ends.

Cast iron pipe shall be true to pattern without cracks and uniformly coated
with a bituminous paint.

44. BITUMINOUS CEMENTS.

Must be free from water, uniform and homogeneous. They must pass the
requirements designated below for the respective type of pavement for which
they are intended to be used.

45, ASPHALT CEMENTS.

Asphalt cements may be made from petroleum or from fluxed or unfluxed
refined natural asphalts, and must be free from tar or tar products. Their
chemical constituents and physical properties may vary with the character of
the road surface for which they will be used.
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. Specific Gravity ...
. Penetration...

. Penetration after Evapomtlon
Evaporation LosS........cce ceveeiveenns

. Solubility in CS, Residual Asphalt
Flash Point...

. Duetility at 50 Penetrs
Viscosity ...
Paraffin Sca.
4 Dlsnlla.tes— 0° o
150° to 300° C.

COPUS TR~

—

w .731 (62° B)
.802 145° B)....

The above tests are to be made in the manner designated herein below :

1. “Specific Gravity” is taken at 15.5° C. in a regular picnometer bulb, on grades C, E and K at 100 penetratlon
The bulb is first filled nearly full of the hot bitumen and, when cool, weighed. It is then placed in a bath of water kept
at 15.5° C. for two hours, filled with distilled water at the same temperature and re-weighed.

2-3. “Penetrations” are taken at 25° C. with a Dow Penetration Machine, using a No. 2 needle applied for five
seconds under a 100-gram load.

4. “HEvaporation Loss” is determined by heating continuously twenty grams of the bitumen in a tin dish two and
one-quarter inches in diameter by one inch deep for a period of five hours in a closed air bath kept at 163° C.

5. “Solubility” is the bitumen soluble in cold C. P. carbon bisulphide.

6. “Flash Point” is determined in a New York State Closed Oil Tester.

7. “Ductility.” These tests are all taken at 25° C. on a Dow Ductility Machine. The briquette pulled is cast in a reg-
ular Dow- mold. It is kept at 25° C. for two hours before testing. When softer than desired, the bitumen must not be
heated above 204° C. during concentration. :

8. “Viscosity.” An Engler Viscosimeter is used. The first 50 cm.® only are recorded. Grade K at 25° C., all others
at 90° C.

9. “Paraffin Scale” is determmed by the distillation modification of the Holde Method.

‘SAvod OITdNd 40 HNOISSININOD

{018
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46. TAR CEMENTS.

Tar may be either coal tar or petroleum tar. The former will be known as bituminous material M and N, and the
latter S, T and U. They must be free from water and comply with the following requirements:

GRADES.
M. N. ' 0. S. [ gy U. Vs
- __‘ N (R _!_.7
Min. | Max.| Min. Max.!Min.;Max. Min. | Max.| Min. | Max. Min,!Max_. Min.‘Ma.x.
| ‘ | [
[ 1.22] 1.80 16| 1115 1175 1.120 1.155

. Specific Gravity....
. Penetration..........
Float Test, second
. Viscosity at 90° C.
Free Carbon......

. Evaporation Loss...
. Penetration of Residue...
Distillation 70;’—1700 C...-

2 170°-~

. Naphthalene content of total Distillates.. ............cccevivevvnecs founenenns

SOOI TN -

=

1.20‘

1.28

The above tests are to be made in the manner designated herein below :

1. Same as for asphalt cements.
2. Same as for asphalt cements. / ’
8. The New York Testing Laboratory Vlscosnmeter is used. The water must be kept at 50° C
4. The cement is first passed through a 20-mesh sieve, then tested as given for asphalt cements.
5. Carbon bisulphide is the solvent used, the material is filtered as soon as in solution.
6. Same as for asphalt cements, but for 21 hours at 105° C.
7. Same as for asphalt cements.
8-9. One hundred grams of the cement are distilled in a standard 250 cm.® HEngler Distilling Flask. The per cent. of dis-

tillate is determined by weight, and the heating is continuous.
10. The distillate is cooled to O° C, and the naphthalene is filtered off and determined by wexght

90T

‘LHOdHY TVANNV HINATZLANIN
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47. LEGEND.

Bituminous cements C, D and H, are asphalt cements of different con-
sistencies but of about the same quality. C is to be used in pavements
constructed by the penetration method (Surface Type C), D in bituminous con-
crete pavements constructed by a hot mixing method (Surface Type G), and

E or .. .. in bituminous concrete pavements constructed by a cold
mixing method (Surface Type H).
Bituminous mortars will be prepared from cements D, E, J, K or
Bituminous cement B will be used in constructing - surfaces Type B and D
Bituminous cements N. & U are soft tars (N & U being “cut backs”),
and can be used in constructing road surfaces, Types B, C, D, E & F.
Bituminous cements M & S are soft tar pitches, and can be used- in con-

structing road surfaces, Types C or E.
Road surface Type G can be consttucted with bituminous cements M & T.

48. CEMENT.

Cement will be Portland cement, meeting in all respects the standard of
the American Society of Civil Engineers. All cements shall be stored by the
-contractor in some secure dry place. It must be sampled at least 10 days
before using. :

49. APPROVED ROAD MATERIALS.

The following samples of materials have been approved and are on ﬁle at
the office of the State Department of Public Roads at Trenton. Bidders de-
siring to adopt samples as provided for in Article 35, will designate such
samples by the nmnmbers under which they are filed and which are given
herein below. When samples are adopted, they must be so recorded in the

Proposal on page 34.
ASPHALT CEMENTS.

SUPPLIED BY | ‘ s g %
2 D. B. J. 4

Barber Asphalt Co.
Gulf Refining Co.
Headley G. R. Co
Johns-Manville Co.
Standard Oi1 Co..

B101B B101C B101D B101R

H101D

v ... J101D
S101C $101D
Sul01C | Sul0olD

Sun Refining Co.. c
THe FOXAB. 1002 : «ois i asicuss tralsuias e < | “T1010 T101D IO ..., . .
Undon, 'OHE 00 = 0 0N RO versnss...| UT0101C | UO101D | UO101E | U0101T .
i 8. Aspbalt] O8N cor s US101B | US101C | US101D | US101E |......... :
Warren Brog., Co....csecessccens el o WD e -

WQlOlB WQ101C | WQ101D | WQI101E | WQ101T |...

TAR CEMENTS.

{ GRADES.
' SUPPLIED BY ' l ]
M ‘ N. ‘ 0. S T. | U
Barrett Mfg. Co.... s s pdey oree
Dolorway Paving Co. aosolis . D1010 AT
Ug1018 | Ugl101T | Ugl01U

United Gas Imp. Co
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PAVEMENT SAMPLES.

NINETEENTH ANNUAL REPORT.

SUBMITTED BY

SURFACHE PAVEMENT TYPES.

E-E. G. H. J.

Amies Boad 00...cc:| ccvscsonsevess|osssnsssaanasse AT01H

Barber Asphalt Co...|.... B701G B701H

Dolorway Paving Co..|. B | SR A R SRR

@. B, Braekett. .ccoefcevcesonsosse G F. B7OIG S msieltniniyiln

C. T. Eastburn...... C.T. B. 701EE| C. T. B. 701G | C. T. E. T01H

N. J. S. Road Dept.. N.J.701EE N. J. 701G N. J. 701H

Warren Bros. Co.eeefvvaeeecencenaes W1701G deveasssenssnss

SUPPLIED BY

Broken Stone

Gravel.

B. B. Crushed 8. Co..
Birdsboro T. R. C
Commonwealth Q.
Cow Bay Sand Pits...
Hudson Co. Quarries...
Crossman Co. «.......|.
D. R. Q & C. Oo.....|.
B. J. Lavino & Co....
Francisco Bros. ......
Gen. Crushed S. Co...
e L S RO
Diamond Stone Co.
J. Tilton ......
‘Wm. Dahm .o
Knickerbocker L. Co
Morris Co. C. 8. Co.
Norcross & Edmunds.
Penn Trap R. Co.....
S. B. Twining Co......
Swedeland Slag Co..
Wagner’l

cesssene

N J. Trap Rock C

N. Scyoln .

Eagle Rock Quarry

cseneas

efesseecns

B. B. 0. 8. Co. 201
B. T. R. Co. 201

‘c. Q. Co. 201

Fr. Bros.
(o

.'S. Co. 201

W 5
K. L. Co. 201
M. Co. C. 8. Co.

W. H. Ir. 201

N. Se. 201

B. B'}&é.' 501"

7'Q. 201

Co. 201

P. T. R. Co. 201
8. B. T. Co. 201

201

NOTB.—AIll the various sizes of broken stone (produced at any one quarry) are included

" under the one filing number.

number in the Proposal, thus B. T.
produced by Birdsboro Trap Rock Co.

To adopt the products of any one quarry, write the filing
R. Co. 201 will adopt all the various sizes of stone
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V. FOUNDATIONS.

50. GENERAL.

The roadbed, having been formed and rolled as hereinbefore specified, must
be inspected and approved by the engineer and inspector before any material
is placed thereon. No surface material will be spread on the foundation
until the latter has been likewise inspected- and approved.

The foundation will be of any of the following types, as_designated in the
Estimate of Quantities.

1. TYPE A. CONCRETE.
Concrete foundation shall be composed of one part of Portland cement,

of sharp sand, and of approved broken
stone, slag or gravel by weight and .. .. inches in depth after
completion. The concrete must be mixed until uniform and homogeneous in an
approved concrete mixer of the batch type. Sufficient water must be used to
make a soft semi-liguid mortar. It must be spread at once after mixing,
tamped and floated until thoroughly consolidated and the mortar has been
forced to the surface, filling all surface voids. No porous places or unfilled
voids must show on the finished surface. It must be wet daily and protected
from the sun, frost, travel, dust and mud for at least five days after laying.
The required curvature and surface finish must be secured by the use of a
templet. (Retempering or grouting will not be allowed.)

All concrete mixers must be provided with measuring pins or scales so
arranged that the various materials can be accurately measured or weighed.

Expansion joints will be placed at distances of ............. feet measured
along the center line of the road. They shall be of the following type: :

(a) The joint in this case will be % inch wide and shall be filled flush with
the top of the pavement with an approved bituminous cement. This cement
shall be applied hot. The expansion joint and surface of the concrete adjacent
this joint must be clean and entirely free from all dirt or other foreign ma-
terial when the bituminous cement is applied,

(b) This expansion joint shall be formed of three thicknesses of tarred
roofing felt number ...

(¢) This joint shall be formed of two steel plates, weighing T pounds to the
square foot, designed to mechanically lock with the concrete and separated from
each other by two thicknesses of roofing felt number ... The plates
shall be loosely connected with a bolt so as to allow motion and their upper
edges shall be 14 inch below the finished surface of the concrete.

When this foundation is intended to be used for surface pavement, Type D,
the surface shall also be broomed with a steel broom until of a uniform
character, free from all inequalities and slight depressions.
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LZ. ITYPE A-A,

Upon the foundation described under Type A, while the same is yet wet and
soft, there shall be spread 100 pounds of special 1%4-inch stone per square yard
which shall then be forced into the concrete by light tamping, until the upper
edges and corners of these stones are about l4-inch below the finished surface
of the bituminous pavement and project from %% to % of an inch above the
surface of the concrete. Should these stone sink below the surface of the
concrete or be forced beneath the surface by improper tamping, additional
stone must be applied at such points and retamped to the proper grade. The
finished surface must be covered with partly imbedded stone firmly held in
place. 'This foundation is to be used with EE Type of surface.

53. TYPE B. TELFORD FOUNDATION,

A bottom course of stone, of an average depth of inches, is to be
set by hand as a close, firm pavement, the stones to be placed on edge, broad-
est edge down, lengthwise across the road in such manner as to break joints
as much as possible, the breadth of the upper edge not to exceed four (4)
inches. The interstices are then to be filled with stone chips, firmly wedged
by hand with a hammer, and projecting points broken off.

54. TYPE C. MACADAM FOUNDATION.

A bottom layer of broken stone, consisting of two and one-half (2%)

inch stone, shall be deposited in a uniform layer, having a depth of .
inches, and rolled repeatedly until compacted to the satisfaction of the
engineer and inspector.

The depth of loose stone in this and all other courses must be measured
by blocks the required thickness of the said loose stone. These blocks must
be placed at frequent intervals amid the loose stone when being spread.

55. BINDER ON THE FOUNDATION,

On the first course of stone, whether type B or C, a quantity of stone
screenings, gravel or sand, or mixture thereof, will be spread in uniform
layers, and the whole rolled until the stone ceases to sink or creep in front of
the roller. The binder shall not be applied in sufficient quantity to com-
pletely cover or form a coating upon this course of stone. Before, and until
the second course of stone is spread, the first course must be firmly bound
together, of the proper grade and curvature, and free from all ruts or loose
surface stone.

56. TYPE D. GRAVEL B FOUNDATION.

‘When road gravel B is to. be used as foundation material it will be spread
over the sub-foundation to a depth Of . inches in the middle and

e iNChes ‘at the shoulders. The material will then be brought to
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a smooth, even and hard surface by rolling or scraping or both, as directed
by the engineer, and, if deemed necessary by him, shall be watered so as to
secure proper consolidation. The depth of gravel in this and all other courses
must be measured by blocks or boards of the proper dimensions.

VI. ROAD SURFACES.
57. GENERAL.

Under this heading will be included all work and material necessary to
complete the road from the foundation up. In all cases where bituminous
cement is used the foundation must be dry and swept clean of superfluous
binder or loose stone when the surface pavement is laid. No travel will be
allowed on or over the bituminous material until the work is complete.

The finished surface in all cases must conform to that shown on cross sec-
tions and profile and be smooth. No depressions or elevation will be allowed.

The furnaces or ovens used for heating all mineral aggregates must be so
constructed that the latter will be uniformly heated and be approved by the
State Department of Public Roads. The temperature of these mineral ag-
gregates when ready to be coated with the bitumen, must not be less than
120° C. or over 200° C. The mixing of all mineral aggregates with a bitu-
men, must be done in an approved asphalt mixer which will uniformly coat
these aggregates with the bitumen.

All bituminous cements having a penetration of less than 300 at 25° C.
must be heated in approved heaters which will heat them uniformly without
burning or coking. The bitumen must have a temperature of not less than
120° C. when used and be free from unmelted lumps, but at no time shall it
be heated above 200° C.

The contractor must keep on hand a regular asphalt thermometer and provide
such measures or scales as the department may deem necessary to secure the
required amount of bitumen or to determine the amounts of the various in-
gredients composing the mineral aggregate, needed to make the pavement of
the proper composition.

All stone and bituminous surfaces must be rolled in a manner satisfactory
to the engineer.

58. TYPE A. MACADAM.
Shall cohsist of one and one-half (11%4) inch stone. This shall be spread

in 8 uniform layer having a depth Of .eecmneen .. inches, loose measure,
and rolled until thoroughly settled into place to the satisfaction of the engi-
neer and inspector.

Binder shall consist of screenings, gravel, sand or a mixture thereof as
ordered by the engineer. It shall be applied in thin layers and not rolled until
dry. 'The application of binder with intermittent rolling shall continue until
the voids have become filled in the 1%%-inch stone.. Water shall then be applied
in such quantities that a wave of mud forms in front of the roller. The
rolling shall continue until the pavement is thoroughly consolidated.

When the one and one-half (114) inch stone has been rolled, a coat of
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fifty (50) per cent. of three-quarter (84) inch stone and fifty (50) per cent.
of screenings, properly mixed, is to be spread, of sufficient thickness to make
a smooth and uniform surface, then again rolled until the road becomes thor-
oughly consolidated, hard and smooth.

Any depressions formed during the rolling, or from any other cause, are
to be filled with one and one-half (132) inch stone, or three-quarter (34)
inch stone, or both, and screenings, approved by the engineer, and the roadway
brought to the proper grade and curvature, as determined by him,

Water must be applied in such quantities, at such times and in such manner
as directed by the engineer or inspector.

59. TYPE B. MACADAM WITH A BITUMINOUS DRESSING.
The second course of one and one-half (1%%) inch stone shall be spread

....................... .. inches thick, loose measure, and rolled as directed for Type A.
It shall be bound with screenings, sand or a mixture thereof. This binder
should be dry when spread and rolled until it has fallen into the voids. Just
enough should be added to fill the voids, but not sufficient to form a layer on
top of the one and one-half (11%4) inch stone. Water shall then be applied in
such quantity that a wave of mud is formed in front of the roller. 'The 'rolling
must continue until the mass is thoroughly consolidated, hard and smooth.
‘When dry the road shall be swept with a street sweeper until free from all
loose material and until the ends of the 1l4-inch stone show on the surface.

The exposed ends of these stones must be perfectly clean and free from all

foreign material when the oil is applied. Bituminous cement B Or .. %
will then be applied at the rate of 5 pounds of bitumen per square yard
from an approved pressure distributor at a temperature of not less than

............................................ This cement must be spread in two coatings if so ordered
by the Department, but can only be applied during clear, hot weather. The
road surface shall be moistened just before the cement is applied only when
so ordered. Sand or grit or both previously distributed along the work will
then be applied to a thickness of three-quarters (34) of an inch. The road
should not be rolled until the sun has drawn the bituminous cement as near
the surface as possible. Should bituminous material appear on the surface,
more sand or grit will be applied at these points and the road re-rolled. A
thin coating of sand or grit must cover the finished work.

60. TYPE C. BITUMINOUS MACADAM.

The second course of one and one-half (1%%) inch stone shall be spread

... inches thick, loose measure, and rolled as directed for Type A.
The voids shall then be filled with dustless screenings and grit until about
T5 per cent. of them have been filled. This materlal must be dry when spread
and the road rolled repeatedly until the fine stone has settled into the voids.

Bituminous cement shall then be spread by hand or by
an approved pressure distributor in a uniform layer at the rate of 10 pounds
of bitumen per square yard. A layer of grit and dustless screenings shall be
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spread at once and the road rolled until firmly consolidated. A second appli-
cation of bitumen shall then be made at the rate of 5 pounds per square yard,
covered at once with a coating of grit and the road again rolled until it has
the proper density and surface. \

The stone must be dry when coated with the bitumen and the road protected
from travel from the time the top course is spread until the bitumen has been
applied. ;

The bitumen must have a temperature of not less than 120° C, or over 180°
C. when applied. -

61. TYPE D. CONCRETE SURFACE.

This pavement shall be foundation Type A. It must be protected from travel
for at least 10 days after being laid. It must be finished as described in sec-
tion 51, Foundation Type A.

62. TYPE E. BITUMINOUS MORTAR MACADAM.

The second course shall consist of special one and one-half (11%) inch
stone. It shall be spread two inches thick, loose measure and brought to the
proper grade and curvature of the finished pavement. These stones must be
consolidated by rolling, before the application of the mortar. Bituminous
mortar as specified in Type E E shall be spread in one or two courses as
directed by the State Department of Public Roads at the rate of 75 pounds
per square yard for unemulsified bitumens and 100-120 pounds per square yard
for emulsified bitumens. The first application shall be about 50 pounds per
square yard and rolled well into the voids before the second application is
made. The stone must be dry and clean when this mortar is spread. After
being rolled, all travel must be kept off these stones until they have been
covered with the mortar. i

63. TYPE E E.

Upon foundation A—A there shall be spread seventy pounds of bituminous
mortar per square yard. This mortar must be spread in a uniform layer.
It must be spread only during warm, clear, dry weather.

The bituminous mortar must contain not less than eight or more than
eleven per cent. of bitumen soluble in carbon bisulphide. The exact amount
of bitumen. to use between these limits shall be determined by the State Depart-

ment of Public Roads. Bituminous cements may be used.

The mineral aggregate shall consist of sand and approved filler. Trap rock
grit must be used when so ordered. Screenings that have been tested and ap-
proved may be used. ‘These ingredients shall be proportioned in the manner
designated by the State Road Department. The sand used must comply with
the requirements of Article 38. g

Natural rock asphalt may be used as a bituminous mortar. It must be
_uniformly impregnated with not less than T per cent. of bitumen. thoroughly
ground and contain no lumps which will not pass one inch circular openings.

The bituminous mortar must have an average temperature of not less than
110° C. when delivered on the road if prepared by the hot mixing method.
It must be prepared in a manner approved by the State Department of
Public Roads. .
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64. BITUMINOUS CONCRETE PAVEMENTS.

Bituminous concrete pavements are defined as pavements composed of
stone, clean sand and a satisfactory filler, bound together with bituminous
cement.

The proportion of the different sized ingredients forming the mineral ag-
gregate given herein below for the different types of pavements, shall be deter-
mined by weight. The exact amount of bitumen to use and the penetration it
shall have between the limits defined herein for each type of pavement, shall
be determined by the State Department of Public Roads.

The sand used must comply with the requirements of Article 38.

These pavements must present an even uniform surface, free from depressions
which will bold water. They must be of uniform composition, thoroughly
bonded together, water-tight and must weigh not less than 115 pounds per
square yard per inch of specified thickness.

Porous spots which remain wet after the surrounding surface has dried
must be replaced with proper material.

They must be not less than inches thick after ultimate com-
pression.

65. HOT MIXED.

All pavements which are composed of a mineral aggregate held together
with a bituminous cement and are mixed and laid while hot, must conform
to the following additional requirements:

The pavement must be prepared from bituminous cement D or J.

The plant used to prepare these pavements must be of the ‘“batch type.”
It must be provided with separate chambers for heating and mixing the in-
gredients. If the drier is not completely emptied of each batch mixed, then
the plant must have a rotary screen with 1, 1% and 34 inch circular openings
to screen the heated mineral aggregate. Other sizes must be added when so
ordered. The bins into which the hot screened aggregate falls, must be di-
vided to correspond to the different sized openings in the rotary screen.

The paving mixture, when dumped on the roadbed ready .to be spread,
must have a temperature of not less than 120° C. If any segregation of
the mineral aggregate takes place during hauling from the mixing plant,
the whole must be uniformly remixed before any part of this load is spread.
If the temperature of the mixture has fallen below 110° C. before it is in the
proper condition to spread, it must be reheated.

The paving mixture shall be spread evenly on the foundation with hot
iron rakes and shovels. - The rolling shall be done as quickly as possible
after the material is spread, while it is still hot and pliable. When the
paving mixture is hauled on the road in dump wagons it shall be kept
covered in transit, dumped on platforms and shoveled into place. As soon
as spread the paving mixture shall be rolled. Rolling must be steadily kept
up until all roller marks shall disappear, and the surface gives indications of
no further compressibility.

The paving shall be done so that the number of joints between the hot
and cold material may be reduced to the minimum. When it is not practica-
ble to lay it continuously and a joint is unavoidable, the edge of the cold
material shall be cut off in a straight line at an obtuse angle to the surface
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and far enough back from the edge thus cut off to insure a smooth and even
surface after completion. Where the joint is to be made, the surface must be
painted over with bituminous cement, the hot material raked over the edge
and thoroughly rolled. The surface of all finished joints must be on the same
plane as the finished surface of the pavement. Joints that project above or
are below the general plane of the surface, must be brought to the proper
grade or remade. The faces of the curb and gutter, iron castings, ete., shall
be painted with the bituminous cement before the paving mixture is laid.

As soon as possible after the rolling of the mixture is finished, and while
the surface is still fresh and clean, and, if possible, while warm, a seal coat
of approved bituminous cement of a proper consistency to be flexible when cold,
shall be spread over the surface. It shall be applied while at a temperature, to
be fixed by the State Department of Public Roads, of from 135° to 200°
C, depending on the bituminous cement used, and evenly spread with rubber
‘squegees. Only a sufficient coat shall be spread to flush the surface voids
without leaving an excess. Immediately over this a top dressing of sand,
fine clean gravel, or screenings. or a mixture thereof, free from dust, which
must be perfectly dry and heated in cold weather, shall be uniformly spread
and thoroughly rolled into the surface. A small surplus of this dressing shall
be left upon the surface.

‘When the work has been completed as specified above, additional com-
pression in the wearing surface shall be secured by rolling with a ten (10)
ton power macadam roller if ordered by the State Department of Public
Roads or the engineer.

66. TYPE G 1.

Tfle mineral aggregate shall consist of from 55—60 per cent. Trap Rock
Grit, from 40—35 per cent. sand and from 4—8 per cent. of filler by weight.

The paving mixture must contain from six and one-half to nine per cent. of
bitumen by weight.

67. TYPE @ 2,

The mineral aggregate shall cousist of three-quarter inch stone or dustless
screenings, sand and filler. These ingredients shall be mixed in the following
proportions: stone, 60—70 per cent.; sand, 35—25 per cent,; filler, 3—7
per cent.

The paving mixture must contain from six to eight per cent. of bitumen by
weight. Upon the approval of the Department approved screenings can replace
part of the sand.

68. TYPE ¢ 3.

The mineral aggregate must all pass one and one-half inch circular open-
ings. It shall consist of broken stone, screenings, sand and filler so propor-
tioned and graded that the resulting mixture shall have the following com-
position :

Amount passing 1% in. and retained on 3% in. circular openings, 40—60
per cent.

Amount passing 1% in. and retained on 14 in. circular openings, 10—20 per
cent. :
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Amount passing 34 in. circular openings and retained on 10-mesh sieve,
5—10 per cent.

Amount passing 10-mesh and retained on 30-mesh sieve, 5—10 per cent.

Amount passing an 80 and retained on a 200-mesh sieve, 3.75—7.50 per cent.

Amount passing a 200-mesh sieve, 2.50—5.0 per cent.

Balance shall pass a 30 and be retained on an 80-mesh sieve,

The paving mixture must contain from 6.5—8.5 per cent. of bitumen by
weight.

69. TYPE ¢ 4.

The mineral aggregate must all pass one and one-half inch circular open-
ings. It shall cousist of trap rock, stone screenings, sand and filler, so pro-
portioned and graded that the resulting mixture shall have a composition that
will not depart from the following composition as given herein more than thé
specified limits stated below :

Amount passing openings 114 in. dia, and retained on openings %; in. dia.,
38 per cent.

Amount passing openings % in. dia. and retained on openings 14 in. dia., 21
per cent,

Amount passing openings 34 in. dia. and retained on 10-mesh sieve. 11 per
cent,

Amount passing 10-mesh sieve and retained on 80-mesh sieve, 20 per cent.

Amount passing 80-mesh sieve and retained on 200-mesh sieve, 6 per cent.

Amount passing 200-mesh sieve, 4 per cent.

The limits of variation in composition from that given above shall not be
over 10 per cent. for all material passing 134 in. openings and retained op the
14 .in. opening, not over 7 for that passing 14 in. opening and retained on 80-
mesh sieve, not over 5 per cent. for that passing an 80 and retained on a 200-
mesh sieve and not over 2 per cent. for that passing the 200-mesh sieve.

The paving mixture must contain from 6.5—8.5 per cent. of bituminous
cement by weight.

70. TYPE H. COLD MIXED.

All pavements which are composed of a mineral aggregate held together
with a bituminous cement. and are mixed without heating the mineral aggre-
gate, and laid while cold, must conform to the following additional require:
ments : . y

Pavements of this type must be prepared from bituminous cements E or

I AT and may be laid either in one or two courses. When laid in two
courses the bottom course must not be less than 114 inches thick after ultimate
compression.  The aggregate for the bottom course must not contain material
larger than 1%4-inch stone, or contain over thirty per cent. of material which
will pass openings one-half inch in diameter. This course of stone must be
uniformly coated with sufficient asphalt to bind it firmly together. It must be
laid and rolled to the proper grade and curvature before the top course is
applied unless otherwise ordered by the State Department of Public Roads.
The top course must not contain any material which will not pass openings
b-inch in diameter. It must contain not less than five per cent., nor more
than nine per cent., by weight, of bitumen soluble in cold carbon bisulphide
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the exact amount to be determined between these limits by the State Depart-
ment of Public Roads.

After the bottom course has been spread, it must be protected from all travel
and kept free from dust or dirt until the top course has been spread and
rolled into place or sealed in the manner specified hereinbelow. If the bottom
course gets wet after being spread, it must be allowed to dry out before being
rolled or covered with the top course. When dry it must always be zovered
~with the top course at once, after being properly rolled, and in no case shall
the bottom course be spread over three hundred feet in advance of the top
course, nor shall over fifty feet be left uncovered during the night,

When pavements of this type are laid in one course, they will be sealed by
painting the surface with a squegee coat of hot bituminous cement, when re-
quired by the State Department of Public Roads. This cement must be the
same used in preparing the pavement, and must be applied at a temperature
between 135° C. to 180° C. by a distributor which has been approved by the
State Department of Public Roads. Immediately after this coat of bitumen
has been spread, and while the same is yet hot, sand, fine clean gravel or
screenings, or a mixture thereof, shall be spread over its surface and rolled
at once.

T1. TYPE I. GRAVEL.

If road gravel A is used for the whole construction, from sub-foundation
up, it will be spread over the road at a depth of about .o inches
dtptheifcenterand. oot ool L at the shoulders, loose measure, and shall be
thoroughly consolidated by rolling or scraping as directed by engineer until
the surface is hard, smooth and the whole thoroughly compacted to a depth of

.. inches on center line and of ... . at the shoulders. The
depth of gravel in this and all other courses must be measured by blocks or
boards of ‘the proper dimensions.

If road gravel B is used as a foundation, a coating of road gravel A wxll
besappliedyofiabout oo T N inches all over the road and consoli-

dated as above provided to a total depth Of ..iieince inches on center line

an@d .. i0Ches at the shoulders.
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72. PAVING OF ENTRANCES.

This work will be done in the case of roads using stone as mineral aggre-
gate, as described for Type A, the one and one-half (1%%) inch stone being
laid on the sub-foundation to a depth of four (4) inches, loose measurement,

In the case of gravel roads, the paving will be of gravel A and ... ...inches
deep compacted. In both cases the paving will extend to the lines of right of
way, except where otherwise shown on drawings.
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VIIL

ENGINEER'S ESTIMATE OF QUANTITIES, COST OF MATERIALS AND CONSTRUCTION.

Items. Description.

Unit
Price.

Total

Quantities. Dbet.

In road earth

Cubic Yards.

Excavation,

Outside road earth

Rock

Extra embankment, in place

Foreign material for sub-grade, in place....

Concrete for foundation

Gravel for foundation

@ “«

surface

*Foundation, Type

Square Yards.

*Road Surface, Type

Paved Gutters, Concrete

Cubic Yards.

Stone Block

Square Yards.

Brick

Cobble Stone

Riprap

* When gravel or concrete is used, give quantities in cubic yards.
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s Unit Total
Items. Description. annmws. Price. Cost.
Al Inches. | Lineal Feet. | "
Underdrains, Tile |
Stone ‘
French {
Culverts, Vitrified pipe......- ...... i B

Materials for Maintenance

Estimated contract price $

Engineering

Supervision

Cast Iron pipe

(BT ey N

Grubbing

1 Cubic Yards.

Broken Stone, 1%......
13 ““ %

“ fa g Ty

Gravel or Binder

Screenings.

Bituminous

Total estimated cost
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These quantities are the result of careful calculation, but are to be con-
sidered as approximate. The contractor is expected to satisfy himself as to
the nature, character and quantity of material and labor required by a personal
examination of the work contemplated. The governing body reserves the right
to increase or decrease any of the items in the above estimate of quantities,
subject, however, to the provisions of Article 4. Such increases or decreases
will be allowed for at the unit price bid.

The above-named items will be the only ones on which the price of the work
will be figured.

The lump sum bid, based on the above estimates, will be the amount of the
contract. If for any reason any extra work will be required to be done in
excess of the amount estimated, the same must be done in the manner pre-
seribed in Articles 4, 20, 28 and 29 or the State will not pay any part of the
cost thereof.

73. INVITATION 'fO BID.

Bidders are requested to bid on any or all of the following combinations,
using the blank hereto attached for that purpose. The broken stone when
used will be trap rock; an alternative bid may be made on approved native
rock. %

Foundation Type. Road Surface Type.
1. Type Type
2. Type Type
3. Type Type
4, Type Type.
5. Type.. Type
Engineer.
Approved 19
The.
County.
Recommended for approval 19
State Highway Engineer.
Approved 19 \

State Commissioner of Public Roads.
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PROPOSAL.
To the.
County of. and State of New Jersey:
GENTLEMEN—The undersigned hereby declare that he
haes2 carefully examined the annexed spéciﬁcations, the drawings therein

referred to, and the site of the work, and will provide all necessary machinery,
tools, apparatus and other means of construction, and do all the work and
furnish all the material called for by said specifications in the manner pre-
scribed therein and in accordance with the requirements of the engineer and
inspector under them, and that samples as required in Article 835 of broken
stone, binder, sand, sand-gravel, slag, brick, bituminous cement and bituminous

pavement marked

have been_s‘;g?;::ld and

that offer to do the work at the
following prices : .

NOTE.—For list of approved samples on file see Article 49. For materials not
filed or previously approved, samples must be submitted.
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Work and Materials,

Quantity.

Unit Price.

Total Price.

Excavation,

Extra
embankment,
Foreign
material for
sub-grade,

*Foundation.

*Surface,

in road

Cubic Yards.

5

outside road.........

rock

in place. —— .
in place..m|
Concrete for

Foundation ..

Gravel for
Foundation ..

Gravel for
Surface

Type.

Square Yards.

* When gravel or concrete is used, give quantities in cubic yards.
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Unit Price.

Total Price.

- Paved
Gutters,

Underdrains,

Culverts,

Grubbing,

Materials
for Main-
tenance.

Concrete

Cubic Yards.

Stone block

Square Yards.

Brick

Cobblestone ...

Riprap

Inches.

Lineal Feet.

Tile

@

Stone

French

Vitrified &
pipe

Cast Iron *
pipe

COu. yds.

Acres.

Broken Stone
1%

Tons.

Broken Stone

%

Broken Stone

Screenings ...
Gravel or
Binder

Bituminous

Binder
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Lump sum prices for all work and material necessary for the complete
and finished road, including maintenance for one year from date of acceptance:

r Trap Rock

Materials for Foundation

NOTE.—Name all materials to be used in con-
structing foundation.

( Trap Rock

I

Materials for Road Surface {

NOTE.—Name all materials to be used in con-
structing surface,

Foundation. Road Surface Type. : Lump Sum Bid.

Type ...

Accompanying this proposal is a certified check for the sum of one thousand
($1,000) dollars, payable to the order of your financial officer, which check
is to be forfeited as liquidated damages if, in case this proposal is accepted,
the undersigned shall fail to execute a contract with your honorable body,
under the conditions of this proposal, within the time provided for by the
foregoing advertisement for proposals, otherwise said check is to be returned
to the undersigned. :

: Signed :

Address

NOTE.—Opposite items -where no quantities are specified, the contractor will
pame price per unit of measure for each class of work called for, but will not
include same in his total column.
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Certificate for Rights of Way.

I hereby certify that, as to the road described in the foregoing specifica-
' tions and shown in the drawings therein named, I hold for the benefit of

all the

necessary conveyances, grants, etc., for all lands needed for said road, and
reieases of damages by reason of the construction of said road, excepting as

to the lands of

and that as to these lands, the said
has by resolution, ordered its solicitor to proceed at once, on the approval
by the State Commissioner of Public Roads, of the contract herewith, to
condemn all such rights in said lands as are needed for the said construction.

Certificate as to Samples.

‘We hereby certify that all samples, proportions and grading of aggregates
required by the foregoing specifications, and the contract herewith, have been
duly filed or adopted and accepted as satisfactory.

Engineer.

State Chemist.

Highway Engineer.
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CONTRACT.

This agreement, made the BEVAIOE . - ol

in the year of our Lord one thousand nine hundred

between THE

, party of the first part, and

party of the second part,

Witnesseth, That the said party of the second part, for and in considera-
tion of the payments hereinafter specified and agreed to be made by the
party of the first part, hereby covenants and agrees to furnish and deliver
all the materials, to do and perform all the work and labor required to be
furnished and delivered, done and performed in and about the improving of

beginning at

and extending to

» re

in the township of a distance of

i

in strict and entire conformity with the plans on file in the engineer’s office
and with the specifications hereto annexed and duly approved by resolution of
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adopted the : day of

in the year of our Lord one thousand

: nine hundred and approved by the State Commissioner

of Public Roads on the day of

in the year of our Lord one thousand nine hundred
which said plans and specifications are hereby made part of this agreement
as fully and with the same effect as if the same had been set forth at length
in the body of this agreement.

The party of the second part will make payment of all proper charges
for labor and materials required in the aforemientioned work, and indemnify
‘and save harmless the party of the first part, its officers, agents and servants,
and each and every of them, against and from all suits and costs of every
name and description, including royalty fees or claims for the use of patented
materials or pavements, and from all damages to which the said party of the
first part or any of its officers, agents or servants may be put, by reason of
injury to the person or property of others resulting from carelessness in the
performance of said work, or through the negligence of said' party of the second
part, or through any improper or defective machinery, implements or appli-
ances used by the said party of the second part in the aforesaid work, or
through any act or omission on the part of the said party of the second part,
or his agent or agents. :

In consideration of the premises the party of the first part hereby agrees
to pay to the party of the second part for said work, when completed in
accordance with the said specifications, the sum of

payments to be made as provided in said specifications upon presentation of
the proper _certiﬁcates of the engineer and inspector and upon the terms set
forth in the annexed specifications.

This contract to be binding upon

ey the party of the first part, its successors or -assigns, and upon

the party of the second part
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In Witness Whereof,

, has caused this instrument to be signed

by its .. ‘ , attested by its clerk and its corporate seal to be

hereunto affixed, pursuant to a resolution of said ‘passed

for that purpose, and the said party of the second part ha

set. hand - and seal the day and year first above written.
[SEAL]

Attest
[SEAL] Clerk.

Sigred, sealed and delivered
in the presence of

Any changes in the terms; quantities, materials or methods hereinbefore
described must have the written approval of the State Commissioner of
Public Roads. J

Recommended for approval : 19

State Highway Engineer.

This contract approved this . day of : . 19.

State Commissioner of Public Roads.
9 :
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SURETY CORPORATION BOND.

KNOW ALL MEN BY THESE PRESENTS, That we

principal, and

a corporation organized and existing under the laws of the State of e i

and duly authorized to do business in the State of New Jersey, surety, are

held and firmly bound unto the

in the sum of.

dollars,

lawful money of the United States of America to be paid to the said ... =

or to its certain attormey, successors or assigns, to which payment well and
truly to be made we do hereby bind ourselves, our successors, heirs, executors,
administrators and assigns, jointly and severally, firmly by these presents.

Sealed with our seals and dated this day of

A. D. nineteen hundred and .eccecens

THE CONDITION OF THIS OBLIGATION IS SUCH, That if the above bounden

shall well and truly perform his part of the contract hereto annexed, and
make payment of all proper charges for labor and materials required in the
aforementioned work, and indemnify and save harmless the party of the first
part, to the contract annexed, its officers, agents and servants, and each and
every of them, against and from all suits and costs of every name and de-
scription, including royalty fees or claims for the use of patented materials
or pavements, and from all damages to which the said party of the first part,
to the contract annexed, or any of its officers, agents or servants may be put;
by reason of injury to the person or property of others resulting from care-
lessness in the performance of said work, or through the negligence of said
party of the second part, or through any improper or defective machinery,
implements or appliances used by the said party of the second part in the
aforesaid work, or through any act or omission on the part of the said party
of the .second part, or his agent or agents, and all the covenants and condi-
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tions of said contract perform, as the said contract, covenant and conditions
may have been changed or modified as therein provided, then this obligation
to be void, otherwise to remain in full force and virtue.

SIGNED, SEALED AND DELIVERED
IN THE PRESENCE OF

BE 1T REMEMBERED, on this day of

in the year of our Lord one thousand nine

hundred and before me, a Master in Chancery of

the State of New Jersey, personally appeared

who acknowledged that they signed, sealed and delivered the foregoing bond
as their voluntary act and deed for the uses and purposes therein expressed.
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PERSONAL BOND.

KNOW ALL MEN BY THESE PRESENTS, That We, e ot

and of the County

of and State of New Jersey, are

held and firmly bound unto

, in the sum of

dollars, lawful money of the United States,

_to be paid to the

its successors or assigns, to which payment well and truly to be made, we
bind ourselves, our heirs, executors and administrators, jointly and severally,
firmly by these presents.

Sealed with qur seals and dated this day of

A, D. nineteen hundred and

THE CONDITION OF THIS OBLIGATION IS SUCH, That if the above bounden

shall well and truly perform his part of the contract hereto annexed, and make
payment of all proper charges for labor and materials required in the afore-
mentioned work, and indemnify and save harmless the party of the first part,
to the contract hereto annexed, its officers, agents and servants, and each and
every of them, against and from all suits and costs of every name and
description, including royalty fees or claims for the use of patented materials
or pavements, and from all damages to which the said party of the first part
or any of its officers, agents or servants may be put, by reason of injury
to the person or property of others resulting from carelessness in the per-
formance of said work, or through the negligence of said party of the second
part, or through any improper or defective machinery, implements or appli-
ances used by the said party of the second part in the aforesaid work, or
through any act or omission on the part of the said party of the second part,
or his agent or agents, and all the covenants and conditions of said contract
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perform, as the said contract, covenant and conditions may have been changed
or modified as therein provided, then this obligation to be void, otherwise to
remain in full force and virtue.

SIGNEDy, SEALED AND DELIVERED
IN THE PRESENCE OF

.BE 1T REMEMBERED, on this day of

in the year of our Lord one thousand nine

hundred and before me, a Master in Chancery of

the State of New Jersey, personally appeared

who acknowledged that they signed, sealed and delivered the foregoing bond
as their voluntary act and deed for the uses and purposes therein expressed.

This Bond approved this ... .. A.D. 19

Director.

Finance

[ Committee.

Approved: this ... UrOEEES dayiof ... 8. ST R 19

State Commissioner of Public Roads.
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JUSTIFICATION OF SURETY.

STATE OF NEW JERSEY,
88.
COUNTY OF
On this day of AT L s

before me, a Notary Public in and for the County and State aforesaid, per-

sonally appeared

who, being duly sworn, on his oath declares that he is a resident of the

County of in the State of New Jersey; that he is

a freeholder in said County, and that he owns real estate in said County, in

his own right, to the amount of

over and above all his indebtedness and after all his debts are paid, and
over any contingent liability by reason of being bail, surety, endorser or
guarantor.

Subscribed and sworn to before me, this day of

ALD, 19 5. I hereby certify that the contents of

the above have been carefully made known to affiant before execution.
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1

STATE OF NEW JERSEY,
! \ 88
COUNTY OF
On this day of A. D. 19

before me, a Notary Public in and for the County' and State aforesaid, per-

sonally appeared

who, being duly sworn, on his oath declares that he is a resident of the

County of in the State of New Jersey; that he is

a freeholder in said County, and that he owns real estate in said County, in

his own right, to the amount of

over and above all his indebtedness and after all his debts are paid, and over
any contingent liability by reason of being bail, surety, endorser or guarantor.

Subscribed and sworn to before me, this day of

A. D. 19....... I bereby certify that the contents of
the above have been carefully made known to affiant before execution.

This Bond approved this day of A. D. 19
Director.
Finance
Commitice.
Approved this ..... =Sel R day of 1l SEE e 19

State Commissioner of Public Roads.
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Appendix B.

PUBLIC ROAD LAWS.

CHAPTER 395.

AN Act to provide for the permanent improvement and mainte-
nance of public roads in this State (Revision of 1912).

BE IT ENACTED by the Senate and Generel Assembly of the State
of New Jersey:

1. The board of chosen freeholders of any county in this State
may, at any time, by resolution, direct that any public road or
section of road except a city street located within said county,
being at least thirty-three feet in width, and at lcast one mile in
length, or, being less than one mile in length, is an extensionm of
or connection with some permanently improved or paved road or
street, be improved by the construction of a macadamized road,
or a telford or other stone road, or a road constructed of gravel,
oyster shells or other similar materials, with or without plastic
binder, in such manner that the same, of whatever materials con-
structed, shall, with reasonable repairs thereto, at all seasons of
the year, be firm, smooth and convenient for travel. When more
roads are applied for than can be constructed in any one year, the
board of chosen freeholders and State Commissioner of Public
Roads shall have power and authority to select from the roads
petitioned for the ones first to be constructed, having first regard
to the most important roads and the distribution of the benefits
of this act to all parts of the county. 'The board of chosen free-
holders may, before approval of any road, require as a condition of
said approval that the township or townships or other municipal-
ities through which said road runs shall pay ten per centum of
the cost of said improvement, said payment to be applied to the
county’s share of the cost of the improvement of said reads con-
structed under this act. ;

2. The said board, after passage of the resolution, shall cause
a survey of said road so to be improved to be made, and plans,
cross-sections and specifications of the work to be done on the
same to be prepared. The survey shall indicate the width and
length of said road, and shall also show how much of said road
may be improved by deviation from the then existing lines, but
no survey shall be commenced until the written consent of the
State Commissioner of Public Roads shall have been first obtained.
When the said plans, cross-sections and specifications shall have
been prepared, they shall be submitted to the board of chosen free-
holders for its approval or rejection. If such board shall approve
the same, they shall then be submitted to the State Commissioner
of Public Roads for his approval or rejection, whose duty it shall
be, before approving of said plans, cross-sections and specifications,
to ascertain, by personal inspection or otherwise, the natural char-
acter of the soil upon which such road is proposed to be constructed,
and any and all other facts that he may deem important. If, after
examination of the plans, cross-sections and specifications he ap-

(187)

Improvement
of roads.

Materials used.

Roads desig-
nated.

Part payment
by townships.

Surveys and
plans.

Approval by
freeholders.

Examination
and approval
by commission-
er of. roads.
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Maximum ex-
penditure
yearly.

Bids invited.

Guarantee of
bidder.

Contract.

Approval of
contract and
bond.

Proviso.

Five per cent.
withheld for a
year.

What*included
in road im-
provement.
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proves their scope and detail, and by an inspection of the road, as
aforesaid, he shall be satisfied as to the advisability of the improve-
ment of the road as contemplated, and that the State’s share of
the cost of the construction of said road, together with its share
of the cost of the construction of all other roads or sections of
roads in this State, under plans and specifications previously ap-
proved by him, will not in any one year exceed the sum of five hun-
dred thousand dollars, or such sum as shall in each year be appro-
priated for that purpose, then he shall approve in writing thereon
said plans, cross-sections and specifications, otherwise he shall
reject the same. ;

3. Within thirty days after approval of the plans, cross-sections
and specifications by the State Commissioner of Public Roads, it
shall be the duty of the board of chosen freeholders to advertise
for bids for said work in two of the public papers printed in said
county, and they may also advertise in one engincering journal
published in the city of New York, for three weeks successively,
at least once in each week. The first publication of which adver-
tisement shall be at least seventeen days before the date fixed
therein for the receipt of bids. This advertisement shall state the
place where bidders may examine said plans, cross-sections and
specifications, and the time and piace where bids for said work
will be received by the board of chosen freeholders, or a committee
of said board. Each bidder must accompany his bid with a certi-
fied check, payable to the county collector, for one thousand dollars,
as a guarantee that if said work be awarded to him he will enter
into a contract with the said board for the same. 'Chis contract
must be executed, together with a bond of the successful bidder,
in the penal sum of at least the estimated cost of said work, with
two or more sureties, freeholders of the county, or a surety or
trust company created by this State, or a surety or trust company
of another state, authorized to transact business within this State,
to be approved by the director of the board of chosen freeholders
and the finance committee thereof, conditioned for the faithful per-
formance of said work in strict conformity with the plans, cross-
sections and specifications for the same, within thirty days from
the awarding of the contract. The contract and bond, before any
work is done thereunder, must be exhibited to the State Commis-
sioner of Public Roads for his approval, in writing, thereon, and
said commissioner is hereby authorized, ‘whenever, in his judgment,
the best interests of the county require him so to do, to reject the
same, in which case he shall write upon said contract the word
“rejected,” and append thereto his signature and official title of
office, and said contract and the bond required to accompany the
same shall, from the time of such rejection, be absolutely null and
void, but such rejection shall in no wise operate to prevent said
board from readvertising for bids and proceeding thenceforth under
the provisions of this act; provided, such action is taken within
four months after such rejection, otherwise said approval shall be
null and void. The time and manner of payment for work done
under any contract awarded under this act shall be set forth in
said contract, but at least five per centum of the contract price
shall not be paid to the contractor until afier the expiration of one
year from the completion of the work and acceptance thereof in
writing by the Commissioner of Public Roads.

4, The road improvement contemplated under this act shall in- .
clude the construction of the road and its intersections with other
public roads, the restoration or construction, as herein provided, of
proper and adequate entrances to properties, the building of any
essential walls in cuts or for slopes, and of all necessary facilities
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for drainage in improvement aforesaid, also the planting .of shade
trees, such works as may be necessary to preserve existing shade
trees and such treatment of adjacent forest lands as may be needed
to make the road and its borders an effective fire break.

‘When the State Commissioner of Public Roads shall deem an
existing bridge or culvert in a road to be improved as unsafe, un-
suited or inadequate to the need of the road or traffic which it
serves, or of such design or character as requires too frequent re-
pairs, or the cost of a structure yet unbuilt as too great for the
public body charged with such construction, he may make written
agreement therewith to bear a part of the cost of such new structure
under conditions and for a design approved by him, but in no case
in excess of twenty per centum of such cost. Such bridge and cul-
vert building may be included in the road contract, or separately
contracted for and advertised in the engineering journal as here-
inbefore specified. Every such separate contract must be approved
by the commissioner. All advertisements shall be made as required
by this act and bids received shall give separately the price of each
bridge or culvert when the same are included in the road contract.

For the purpose of estimating the State’s share of the cost of the-

work under this act, said cost shall include that of supervision
and engineering.

The board of chosen freeholders may, after the execution and
approval by the State Commissioner of Public Roads of a contract
or contracts for improvement under this act, make without public
advertisement, supplemental contracts for additional work found
to be necessary as a part of such improvement; provided such con-
tracts shall not cover any additional mileage or length of road, nor
alter the general character of the improvement; and provided fur-
ther, that before any such contracts shall become binding, and be-
fore any work shall be done thereunder, they shall be submitted to
and approved by the State Commissioner of Public Roads in the
same manner as hereinbefore provided in the case of contracts let
after public advertisement.

The State’s share of or contribution to the cost of any improve-

ment under this act shall he forty per centum of the total esti-
mated cost thereof, except when otherwise provided in this act or

when the same is left to the
of Public Roads.

discretion of the State Commissioner

5. A true copy of the specifications, bid, contract, bond, justifi-

cation of surety and summaj
rejected and the cause therefi
of the board of chosen - fre
awarding of any contract, be
holders to the State Commisg
remain of record in the office

6. The State Commissioner

ry of all bids received (including any
or), certified to be such by the director
eholders, shall, immediately after the
furnished by the board of chosen free-
ioner of Public Roads, to be filed and
of such commissioner.

of Public Roads is empowered to em-

ploy as need arises, a staff qf qualified road inspectors, certified as
such by the Civil Service Commission, "at salaries not exceeding nine

hundred dollars per year, a
expenses (not in excess of o

as the said commissioner may allow.

nd such proper itemized and reported
ne hundred and fifty dollars per year)
Such staff shalli not exceed

ten in number, shall be decteased for reduction of force whenever
possible, and may be removed for cause, or assigned to any work

appertaining to roads which

‘When needed by numbers
qualified road inspectors may|
day of actual service, that
inspector, or two when the
mands the same.

the commissioner may elect.

of contracts under way, additional like
be employed at three dollars per each
each contract may have at least one
character and extent of the work de-

All inspgctors shall be paid from the State’s
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appropriated share of the cost of the road and credit for these pay--
ments shall be allowed the State in fixing its share of such cost.

T. Where any contract provides for partial payments based upon
the amount of work done, it shall be the duty of the inmspector, in
conjunction with the engineer, as each payment becomes due, to
present to the board of chosen freeholders a certificate, signed by
such inspector and engineer, in which certificate shall be stated,
as near as can be, the amount of work done for which payment is
to be made, and that the same has been done, in all respects, in
strict conformity with the contracts, plans and specifications. When
the work done under any contract shall have been fully completed,
the inspector and engineer shall prepare a detailed and itemized
statement, in quadruplicate, of the cost of the improvement, one
copy whereof shall be filed with the board of chosen freeholders,
one with .the clerk of the county and two with tthe State Com-
missioner of Public Roads,

8. The State’s share of the cost of all roads constructed under
this act, not exceeding in any one year the sum of five hundred
thousand dollars, shall be paid out of the State Treasury, out of
any moneys not otherwise appropriated, if the same be first appro-
priated in the annual appropriation act. The Governor and State
Commissioner of Public Roads shall certify from time to time to
the State Comptroller the amount to be paid to any county, town-
ship, town, borough, village or other municipality for such year,
and the State Comptroller shall draw his warrant on the State
Treasurer in favor of the county collector or collector of the town-
ship, town, borough, village or municipality, as the case may be,
for the amount so certified, and the State Treasurer shall there-
upon pay the same.

When any contract provides for partial payments based upon
the amount of work done, the intent of this act is that partial pay-
ments to any county, township or muncipality shall be certified as
aforesaid, provided the amount so certified is not in excess of the
State’s proportional share of that paid on account of the contract
or contracts for work done by said county, township or municipality
as provided in section seven of this act.

9. On or before the time fixed by law for the closing and final
adoption of the annual tax budget of the county, the board of chosen
freeholders of such county shall appropriate either in the annual
tax budget or separately the county’s share or portion of the esti-
mated cost and expense of all work contracted for under the pro-
visions of this act sincg the day fixed by law for the closing and
final adoption of the annual tax budget of the county in the year
next preceding which shall be the total cost of such work less the
amount certified to be paid by the State.

The sum or sums so fixed and appropriated shall be certified to
the county board of taxation and shall be included in the assess-
ment of county taxes and shall be assessed, collected and paid over
to the county in the same manner and at the same time that other
county taxes are assessed, collected and paid over; if a deficiency
shall exist in consequence of the cost and expense exceeding the
estimate, or in consequence of the receipt of a lesser sum from the
State as its share of said total cost and expense than shall have
been estimated or fixed, the board of chosen freeholders shall have
authority to borrow, on temporary loans, such deficiency, and shall
include the amount of the same with accrued interest in its next
annual budget and the same shall be assessed, collected and paid
over as other taxes are assessed, collected and paid over, or the
same may be raised by an issue of bonds either separately or in
conjunction with an issue to meet and pay the cost and expense of
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improving any other road under this act, and in the same manner

as herein provided for issuing bonds of the county.

If, for any reason, there be al surplus, the same shall be retained
and used in the improvement gf other roads under this act or in
repairs to roads improved undey this act.

10. The board of chosen freeholders may, instead of certifying to
the county board of taxation the county’s share of the cost of any
work done under this act, as required by the ninth section of this
act, by resolution, adopted by a vote of at least two-thirds of all
its members, issue bonds of the county for its proper share of the
cost of said work which shall bg an amount not exceeding the total
cost of such work, less the amount certified to be paid by the State.

11. From and after the date of the approval by the State Com-
missioner of Public Roads of any contract under this act for the
improvement of any road, such road shall forever thereafter be a
county road. Any road improved under the provisions of any pre-

" vious act entitled “An act to provide for the permanent improve-
ment of public roads in this State,” any road accepted by any board
of chosen freeholders under chapter one hundred and fourteen of
the laws of one thousand nine hundred and four, and any road
acquired under chapter one hundred and twenty-one, laws of one
thousand nine hundred and ten, shall forever thereafter be a county
road, and the duty of keeping the same in repair shall devolve ex-
clusively upon the board of chosen freeholders and the county su-
pervisor, as hereinafter mentioned, and all other powers and duties
respecting such roads shall be imposed upon and vested in the said
board of chosen freeholders, to the exclusion of all township, town,
borough, village or other municipal officers. No power conferred
on any of said governing bodies shall in any way divest the board
of chosen freeholders of their right to construet across or under

- the sidewalks the necessary culverts or other provisions for the

maintenance of such county roads. If any such road shall become
out of repair, and shall not be repaired within sixty days after
notice in writing so to do, given by the State Commissioner of

Public Roads to the board of chosen freeholders, or to its director,

the said Commissioner of Public Roads shall certify to such neglect
or refusal to the State Comptroller, who shall withhold payment
to such county of any moneys already apportioned, or that may
thereafter be apportioned, to such county by the State, and no pay-
ment shall be made to said county until the State Commissioner of

Public Roads shall certify to the State Comptroller that said road

has been placed in a good state of repair.

12, After the first county road shall have been constructed under
this act in any county, it shall be the duty of the board of chosen
freeholders to appoint some suitable person as county supervisor of
roads, and a qualified civil engineer as county engineer, and each
of whom, before assuming the duties of his office, shall make and
subscribe an oath or affirmation that he will faithfully perform all
the duties of his office to the best of his ability and understanding.
Such supervisor and engineer shall hold office for five years and
until his successor is appointed and qualified. Each shall give bond
to the board of chosen freeholders in the penal sum of one thou-
sand dollars, conditioned for the faithful performance of the duties
of his office, with such surety or sureties as the board shall approve.
The said engineer shall receive such compensation for his services
as the said board shall determine and said supervisor shall receive
a salary and allowance for expenses, both fixed by said board, but
said compensation or salary is not to be reduced during the said
engineer’s or supervisor’s term of office.,

. The said engineer or supervisor may be dismissed at any time by

the governing body after a proper hearing upon proof sustaining to
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the satisfaction of said body charges preferred by the said body or
the State Commissioner of Public Roads for incompetency, neglect,
disability or other cause; provided, however, that the said engineer
or supervisor shall have the right to appeal to the State Highway
Commission for hearing, review and final adjudication, from any
order of dismissal, within fifteen days of the adoption thereof. In
the event of such dismissal the said board shall immediately ap-
point a new engineer or supervisor to hold for the full term of five
vears from date of appointment. The said board of chosen free-
holders shall appropriate all moneys necessary to keep any and all
roads constructed under this act in good repair and free from ob-
structions, and if the board shall have no money which may be law-
fully used for such purposes, it shall have the power to borrow the
same on the credit of the county, until the next annual taxes shall
have been levied and eollected. The cost of all repairs and removal
of obstructions shall be paid by the county collector, upon the order.
of the board of chosen freeholders, and all bills for repairs and
removal of obstructions shall be verified by affidavit, and shall be
certified to be correct by the county supervisor of roads.

13. Whenever it is deemed necessary and advisable by the board
of chosen freeholders of any county to acquire lands for the purpose
of laying out, widening, changing the location of or straightening
any road improved or to be improved under this act all cost and
expense of obtaining and acquiring such land by whatsoever method
the same may be acquired may be paid out of any moneys appiicable
for road improvement purposes, or, if there be no money on hand
for such purpose, said board may borrow the necessary sum or
sums on temporary loans, upon the credit of the county, until the
next annual taxes shall be levied and collected or such sum as may
be necessary may be raised by an issue of bonds, either separately
or in connection with and as part of any other bond issue under the
provisions of this act. The said board of chosen freeholders is
hereby authorized to agree with the owner or owners of any lands
required for the foregoing purposes, as to the compensation to be
paid by said board for a conveyance of said land or lands, and in
case said board cannot agree with the owner or owners of any
land for the acquisition of the same for the foregoing purposes said
board shall have the power to acquire said lands by condemnation,
in the manner prescribed by law, and the said board is also author-
ized to vacate any part of any public highway that may be ren-
dered unnecessary for public travel by the widening, straightening,
altering or changing of location 'thereof.

14. If all the owners of property abutting on any road or high-
way, in any county, which has not been improved, or is not under-
going improvement, desire said road, or any section thereof, to be
improved, and shall certify, in writing, to the board of chosen free-
holders, that they are willing to bear the entire expense of such
improvement, the county engineer, or other competent engineer, shall
prepare plans, cross-sections and specifications for the work to be
done on such road, or any section thereof, so to be improved, and
shall submit the same to the owners, and if satisfactory to such own-
ers, they are hereby authorized to enter into contract for such work,
said contract to be first submitted to the board of closen freecholders
for its approval. Upon the completion of the work to the satis-
faction of the county supervisor and the board of freeholders, and
upon the submission to said board of proper receipts showing full
payment for all work done, the said board of chosen freeholders
may, by resolution, declare that said road, or any portion thereof,
be thereafter a county road. The location of any portion of said
road may be changed, if deemed desirable, upon acquiring the con-
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sent, in writing, of the owner or owners of land abutting on such
portion of road so to be changed, and upon acquiring, without ex-
pense to the county, the land necessary for such change. The
county supervisor shall be paid the sum of twenty-five dollars. for
supervising said work, to be paid by said owners.

15. The board of chosen freeholders shall have full power to lay
out, open, construct and improve, when such contemplated work is
shown on the approved plans and cross-sections, all necessary ap-
proaches to any properties along the line of such road which may
have been destroyed or damaged by any alteration in the existing
grade, whether within or without the line of such road, and all
costs and expenses incurred therefor shall be paid by the said
board of chosen freeholders in the same way and manner as other
work done under this act is paid for. °

16. Whenever any public road is sought to be improved under
the provisions of the fourteenth section of this act, upon which
road any lands or real estate owned by the State of New Jersey
may front or border, the board of managers, or other body having
the control and management of said lands and real estate, are
hereby authorized to consent to the improvement of said road and
to enter into contract for the same in the manner directed by said
section, and to pay for said improvement out of any moneys appro-
priated to said board of managers or other governing body.

17. Whenever it shall be deemed necessary by the State Com-
mission of Public Roads to close a road or section thereof which
is being constructed, improved or repaired under this act, in order
to permit a proper completion of such work, he shall execute a
certificate and file the same with the clerk of the board of chosen
freeholders of the county in which such road is situated. Such

certificate shall state the necessity for closing such road and de-.

scribe the portion thereof to be closed; not more than one mile of
any road shall be closed at any one time. The board of chosen
freeholders shall thereupon close the same to public travel by erect-
ing suitable obstruction and posting consplcuous notice to the effect
that the road is closed.

18. It shall be lawful for the boards of chosen freeholders of two
or more counties to agree, by resolution passed separately in each
board, to improve, under the provisions of this act, a road, in
whole or in part, which is on the dividing line or runs into or
through such counties.

In such case they shall make all necessary surveys and prepare
proper plans, cross-sections and specifications, which, on approval
by resolution passed separately by each board, shall be certified to
the State Commissioner of Public Roads for action thereon. If ap-
proved by said commissioner, each board is authorized to appoint
members thereof to serve as a joint committee to advertise for and
receive bids, as specified in this act, for said improvement. The
bids shall be opened and read in public meeting and thereafter the
members of the joint commniittee shall report the amount of the bids
with recommendations to their respective boards. The contract
shall be awarded, by resolution of each board voting separately, to
the lowest responsible bidder, and shall be approved or rejected, as
provided in this act, by the State Commissioner of Public Roads.
As nearly as may be possible, all proceedings concerning the im-
provement under this section, shall conform to those prescribed in
this act.

The contract awarded shall specify the proportion which each
county shall bear of the cost of the improvement exclusive of the
State’s share, and each county shall be liable for that amount alone.
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Of the share of the cost of the improvement paid by the State,
each county shall receive such proportionate part as it bears of the
cost of the improvement to the counties and in the manner ‘as
specified for payment to a county for road improvement within its
own territory; provided, however, that if, in the judgment of any
of the boards, parties to said agreement, the burden of the cost of
improvement aforesaid is too great to incorporate in the annual tax
levy for any one year in that county, then such board, by a reso-
lution adopted by a vote of at least two-thirds of its members, may
raise the sum necessary for the payment of its share of the cost by
an issue and sale of bonds.

19. The provisions of this act shall extend to townships, towns,
boroughs, villages, or any municipality or municipalities except cities,
and no road shall be built within any city under this act. The
common council or other governing body, the assessor or assessors,
the mayor or other chief executive officer, the clerk and collector,
or other financial officer, respectively, of any township, town, bor-
ough, village, or other municipality, shall have the power and shall
perform all the duties as are in this act cast upon the board of
chosen freeholders, the county board of taxation, the director of
the board of chosen-freeholders, the county clerk and county col-
lector, respectively. Any of said municipalities may raise, by taxa-
tion, funds with which to pay for the cost of the construction of any
road or roads, or may issue bonds for the payment of the same, in
the same manner, as nearly as may be, as the board of chosen free-
holders may do under this act, it being the expressed intention of
this section to confer upon townships, towns, boroughs, villages or
other municipalities, full power to improve any road, or section of
road, under the provisions of this act, all proceedings conforming,
as nearly as may be practicable, to the provisions of this act. Any
such road, or section of road, so constructed by any township, town,
borough, village, or other municipality, other than by the county,
shall be exclusively under the jurisdiction and control of such town-
ship, town, borough, village, or other municipality, and shall be
repaired and maintained by such municipality.

20. Whenever any road, or section of road, coastructed by the
board of chosen freeholders, shall lie within the corporate limits
of any city, said road shall be exclusively under the jurisdiction
and control of such city, and shall be repaired and maintained by
the same; provided, however, that this provision shall not extend
to roads now maintained under the act entitled “A supplement to
an act entitled ‘An act to authorize the board of chosen freeholders
of any of the several counties in this State to lay out, open, con- -
struct, improve and maintain a public road therein,’” approved
April seventh, one thousand eight hundred and eighty-eight, ap-
proved March twenty-fourth, one thousand eight hundred and ninety-
eight.

21. A resolution passed by the township committee of any town-
ship, or the governing body of any other municipality, through
which said road runs, to pay ten per centum of the cost of said im-
provement provided for in the first section of this act, shall be bind-
ing upon such township, or such other municipality, as the case may
be. v

22. Whenever any township or other municipality shall have un-
dertaken to pay ten per centum of the cost of any improvement
under the provisions of this act, either by resolution of the town-
ship committee or other governing body, or otherwise; and if in
the opinion of any such township committee or other governing
bhody, to be determined by resolution of such township committee
or other governing body; it would be too burdensome on the tax-
payers of such township or other municipality to place in the tax
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levy for any fiscal year the portion of the expense of said improve-
ment to be borne by it, then it shall be lawful for such township
. committee or other governing body to issue a bond or bonds for
the amount undertaken to be paid as aforesaid by such township
or other municipality.

23. Whenever any public road has been or shall heleafter be im-
proved under the provisions of this act and in the course of im-
proving such road the grade of the roadbed shall have been or shall
be changed so that it shall not conform to the grade of the re-
maining portion of the road, including the sidewalks, it shall be
lawful for the municipal authorities of each municipality through
which such road passes to cause the remaining portion of such
road within the limits of their several municipalities to be graded
and formed so as to conform in grade to that established for the
roadway constructed under the provisions of this act and to cause
such work to be done under the same proceedings and in the same
manner as may be provided by law in their several municipalities
for the grading of the streets of such municipalities.

The proper municipal authorities of any municipality through
which any such road may run shall have full power and authority
to make any municipal improvement upon or within any such road
within the limits of their several municipalities which may be
authorized by law to be made in any of the other public streets or
roads of such municipalities; provided, however, no such improve-
ment shall be made by such municipal authorities which may in
any way interfere with or impair the roadway improved under the
provisions of this act without the approval and consent of the
board of chosen freeholders of the county within which such road
may be located.

The cost and expense of any of the public improvements authorized
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by this section shall, so far as the same can be, be a d upon
the lands and real estate specially benefited by the improvement in
proportion to the benefit received; and no lot or parcel of land
shall be assessed more than it is so specially benefited, and such
assessment shall be made in the same manner and under the same
procedure as is directed by law for the making of other assessments
for street improvements within every such municipality.

Nothing in this act contained shall be construed in any way to
impose upon any such municipality therein referred to any part of
the cost of the maintenance and repair of the roadway of any road
improved under the provisions of this act.

24. Whenever the owners of fifty-one per centum of the frontage
of property abutting any road proposed to be improved under this
act by any board of chosen freeholders shall petition the governing
body in which their lands and the said road or section of road shall
lie, praying that said road or section of road be improved and
paved for its entire width, from gutter to gutter, and agreeing to
pay the entire added cost due to said increased width of improve-
ment and pavement, it shall be lawful for said governing body, by
and with the consent of the State Commissioner of Public Roads,
to enter into a contract with the said board of chosen freeholders to
pay such additional cost, which contract shall fix and prescribe
the times and manner of payment by said municipality to said
board of chosen freeholders of such added cost.

Such cost and expense so contracted to be paid by the munici-
pality shall be assessed and collected by said municipality upon
and from the lands abutting upon said road or section of road so
improved in the same manner as other assessments for benefits
for improvements are authorized to be assessed and collected in
such municipality.
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If the improvement contemplated is being undertaken by munici-
pal instead of county authority such extended improvement shall be
authorized by the petition herein provided for, the consent of the
municipal authorities of such municipality and the consent of the
State Commissioner of Public Roads and the said additional cost
shall be assessed and collected as herein provided.

25. All bonds authorized to be issued by this act by the board
of chosen freeholders, or any municipality, shall be known as
“Road Improvement Bonds.”

Such bonds shall be of such denomination, bear such rate of
interest, not exceeding five per centum (5%) per annum, and be
payable at such places and such times, not exceading thirty years
from their date (except bonds issued: to provide funds for extra-
ordinary repairs or reconstruction which shall be payable in not
exceeding five years from their date) and be in such form as the
board of chosen freeholders or governing body of any municipality
issuing such bonds shall by resolution determine.

Said bonds shall be signed by the director and clerk of the board
of chosen freeholders of the county, sealed with the seal of such
board and countersigned by the county collector of the county, and
in the case of a municipality other than a county shall be signed
by the mayor, or chief executive officer, or the chairman or pre-
siding officer of the governing body thereof, and by the clerk thereof,
and sealed with the seal of said municipality, and countersigned by
the chief financial officer thereof. The said bonds may be either
coupon or registered, or coupon bonds with the privilege of registra-
tion as to principal only, and of conversion into bonds registered
as to both principal and interest, and the faith and credit of the
county or municipality issuing them, shall be pledged for their pay-
ment. Such bonds shall recite that they are issued pursuant to the
authority of this act and of the resolution authorizing the issuance
thereof, which shall be conclusive evidence of their validity, and
of the regularity of their issuance.

There shall be raised by taxation annually after the issuance of
any such bonds a sum sufficient to meet and pay the interest thereon,
as the same accrues, and a sum to be paid into a sinking fund which
will, together with the accumulations thereof, provide a fund suffi-
cient to meet and pay the principal of said bonds at maturity; pro-
vided, however, that if such bonds be so issued that they are pay-
able .in annual installments substantially equal in amount, the first
of which installments shall be payable in two years from the date
of such bonds and the last installment to be payable within thirty
years from such date, the board or body authorizing such bonds, in
lieu of providing for a sinking fund to meet the principal of said

.bonds shall cause to be raised by taxation in each year in which

an installment of principal shall be payable an amount sufficient
to meet the said installment, in addition to the annual tax during
the life of the bonds to provide for the payment of the interest
accruing thereon.

26. In order to enable the Commissioner of Public Roads to exe-
cute the provisions of section thirty-seven of an act of the Legis-
lature of this State entitled “An act defining motor vehicles and
providing for the registration of the same and the licensing of the
drivers thereof; fixing rules regulating the use and speed of motor
vehicles; fixing the amount of license and registration fees; pre-
scribing and regulating process and the service thereof and pro-
ceedings for the violation of the provisions of the act and penalties
for said violations,” approved April twelfth, one thousand nine hun-
dred and six, said commissioner is hereby authorized to issue to
the public body charged with the maintenance of any improved
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roads, his certificate setting forth the amount set aside by him
for the repairs of such road from moneys under his control available
for road repairs. On receipt of suitable certificate from the proper
officer that said road has been repaired, said commissioner is au-
thorized to approve said certificate for payment, and its amount
shall then be paid as provided by section eight of this act; or, said
commissioner may advertise for sealed proposals for the repair of
any such road and award a contract to the lowest responsible bid-
der, reserving to himself, however, the right to reject any and all
bids. ; ;

27. Whenever any improved public road in this State is in need
of extraordinary repairs or reconstruction, the public body charged
with its care shall prepare specifications and any plans and cross-
sections necessary to explain and describe the repairs contemplated
and forward the same to the State Commissioner of Public Roads.
The said commissioner is authorized, in his discretion, to approve of
such specifications, plans and cross-sections, and to certify what
amount of State moneys he will set aside for the repair of such
roads. On his approval and issue of certificate as this act provides
said public body shall advertise for bids, and otherwise proceed
as this act directs.

If such public body shall not have sufficient funds wherewith to
pay its share of the cost of such repairs, then it shall be lawful for
said public body to issue bonds in a sum not exceeding the sum to
be advanced by the State Road Commissioner for and towards such
repairs as stated in his certificate, to defray and pay its share of
the cost. - ;

28. It shall be lawful for boards of chosen freeholders, or other
governing body charged with the construction, maintenance and
repair of roads to acquire lands for gravel pits, stone quarries, or
other natural deposits of road building materials advantageously
located for use in their jurisdiction and to pay for the same from
funds available for the construction, maintenance and repair of
roads. j

29. When a road plan involving the treatment of trees or forests
is to be made the State Commissioner of Public Roads shall notify
the State Board of Forest Park Reservation Commissioners, which
shall cause to be prepared such plans and specifications as shall be
necessary for the completion of said treatment, the cost of which
shall be taken as part of the cost of the road. In all that relates
to the choice, planting, or care of trees, the decision of the Forest
Park Reservation Commission shall be final. In all that affects the
location of trees, or their influence upon the road, the decision of the
State Commissioner of Public Roads shall be final. If the State Com-
missioner of Public Roads and a local governing body having au-
thority in respect to roadside trees shall be unable to agree regard-
ing the removal or treatment of any tree standing within the line
of any road to be improved, according to this act, the two interests
shall submit the case to the Forest Park Reservation Commission,
and its decision shall be final and binding upon all parties.

30. In case, for any reason, any section or sections of this act
shall be questioned in any court and shall be held to be invalid or
unconstitutional, no other section or sections or part hereof shall
be affected thereby.

31. All acts and parts of acts inconsistent with the provisions of
this act be and the same are hereby repealed; provided, that this
repealer shall not revive any act heretofore repealed, nor shall any
proceeding for the improvement of any public road entered into
before the passage of this act abate, but such proceedings shall con-
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tinue as prescribed in the act under which the improwement was
commenced or may be proceeded with under the prov1sxons of this
act.

32. This act shall take effect immediately.

Approved April 15, 1912.

CHAPTER 396.

AN Act to establish a State system of highways, providing for their
constructlon, improvement, maintenance, repair, and regulatlon
of the use thereof and for a road fund and its disbursement in
lawful expenditures appertaining to roads.

BE IT ENACTED by the Senate and General Assembly of the Siate
of New Jersey:

1. The State Highway Commission is hereby authorized and di-
rected to establish what shall be known as the State Highway Sys-
tem; a comprehensive scheme of roads, improved or unimproved, and
of routes for roads unbuilt, which shall be ultimately a continuous
or inter-communicating system of improved State highways through-
out the State.

2. It is the intent of this act that the State Highway System shall
include: such roads, highways, turnpikes or toll roads as may be
later acquired, or any parts or portions thereof, as now are or will
form, main-traveled roads of reasonably direct route between the
county seats of the several counties of the State; existing im-
proved highways being chief lines of travel between seaside resorts
and large centers of population; important roads affording outlets
at the boundaries of the State or which, in the judgment of the
commission, by the character and amount of travel upon them are
in repair and maintenance costs an inequitable burden upon local
districts and fall properly in the State Highway System, the Ocean
Highway and the Delaware River Drive.

3. The State Commissioner of Public Roads is hereby directed to
have prepared and submit to the State Highway Commission a map
or plan of the State showing a proposed State Highway System,
together with necessary explanatory report upon its scope and
merit. Such plan shall distinguish by suitable legend upon it be-
tween county, township or other road, whether improved or unin-
proved with the mileage of each, the character of its construction
or improvement and the location and character (as fixed or movable,
of wood, steel, concrete-arch, ete.), of its principal bridges. It shall
include in the proposed system such roads as are specifically men-
tioned in this act by name or by location between definitely named
places, together with such others as the said commissioner may
direct.

4. In taking over any road as a State highway, selection by the
State Highway Commission shall be guided by the character and
amount of travel thereon, its consequent relative importance in the
system and with due regard to the mileage of roads heretofore im-
proved in each county and to the burden of maintenange and repair
costs therein which it is the intent of this act to relieve. On such
basis the distribution of the benefits of this act among the several
counties of the State shall be made as equitably as the funds avail-
able and circumstances will permit.

5. With such modification of the said mapped system as they may
elect within the intent of this act, the State Highway Commission
shall adopt the same as the State Highway System.
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‘Within the same restrictions the commission may, from time to
time, add to the system, and amend or change the same on account
of difficulty or excessive cost of construction or maintenance or for
other adequate unforeseen contingency; provided, however, that the
aggregate mileage of the system shall not exceed fifteen hundred
(1,500) miles.

6. When in their discretion circumstances will permit, the State
Highway Commission shall have the State Commissioner of Public
Roads take over from the governing body having jurisdiction thereof,
and with its assent, any highway, or portion thereof, improved or
unimproved, which is included in the Highway System. When so
taken over it shall become and be known as a State Highway, and
its further improvement, maintenance and repair shall be at the
expense of the State and under the jurisdiction of the State Depart-
ment of Public Roads; provided, however, that whenever the govern-
ing body or other jurisdiction from which said road is taken over,
has rights or benefits by virtue of an understanding, agreement or
contract with any street railway company, other company, firm or
corporation, to repair, maintain or comstruct any part of such high-
way, or to deliver or execute any other service or obligation with
" respect thereto, the said undertaking shall remain in force and all
such contractual or agreement rights and benefits shall pass to and
be taken over for the State by the State Department of Public
Roads. All the terms, conditions and requirements of such agree-
ments or contracts shall be fulfilled to the State by said street rail-
way company, other company, firm or corporation, in the same man-
ner as if they had been originally made between the State and said
companies, firm or corporation.

7. The State Commissioner of Public Roads shall give to the body
having jurisdiction over any highway written and ample notice of
intention to take over such highway with the date when the State
will assume its care and maintenance. If at the date of said notice
such body has executed any contract for the improvement of such
highway, the further operation of this act with respect thereto shall
be suspended until the completion of such improvement. At such
time it shall become a State highway.

8. Whenever a State highway, or any portion thereof, is elim-
inated from the State Highway System by resolution of the State
Highway Commission, the status of such highway shall revert to
that existing prior to the passage of this act and its repair and
maintenance to the governing body or bodies within which it lies.

9. The State Commissioner of Public Roads is hereby directed to
take charge of the construction, improvement, maintenance and
repair of State highways, maintain the same in goed order and,
under the provisions'of this act, to promote the extension and
improvement of the State Highway System wlhenever opportunity
and conditions permit.

All such work shall be done at the expense of the State, and in
accordance with plans and specifications prepared by the State
Department of Public Roads and under the direction and super-
vision of the said commissioner.

10. For purposes of administration (and because of the character
of their duties and the possible division of the State Highway System
into districts), the present State Supervisor of Roads shall be known
as the State Highway Engineer and the present assistant State sup-
-ervisors as division highway engineers.

‘When, through absence or disability, the State Commissioner of
Public Roads is unable to perform the duties and exercise the
powers of such office, the State Highway Engineer (present State
Supervisor), shall perform and exercise such duties and powers.
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11. In addition to the above officials, now authorized by law, the
State Commissioner of Public Roads is empowered, when the need
(confirmed by the State Highway Commission) arises, to employ at
the compensation fixed by law, not more than two additional division
highway engineers (competent engineers, one of whom shall have had
experience in the design and construction of bridges). He may em-
ploy also such draughtsmen, clerical or office help, foremen, laborers
and such temporary or permanent resident engineers as shall be
needed for the efficient and economical administration and execution
of the powers and duties of the State Department of Public Roads.
The said resident engineers shall be, whenever practicable and con-
sistent with efficiency, the county engineers of the several counties
of the State, and said offices shall not be deemed incompatible. For
this purpose the State Commissioner of Public Roads and board of
chosen freeholders of any county shall make a written agreement,
to be approved by the State Highway Commission, defining the
service and duties of said engineer, fixing his compensation and the
relative parts of same to be paid by the county and the State, and
such service may be per year, or part or parts thereof, as neced may
require ; provided, however, that the joint compensation by State
and county to said engineer shall be in no case less than that received
by him as said county engineer, and the time and manner of the pay-
ment of this compensation shall be as nearly as possible that now in
force ; provided, however, that said agreement may be terminated by
adequate notice in writing by either party and in case of its lapse,
for this or any cause, the status of said engineer with reference to
the county employing him shall revert, in all respects, to that exist-
ing prior to the passage of this act.

12. The State Commissioner of Public Roads is hereby authorized
and empowered to formulate and adopt such rules and regulations
and prescribe such duties, for the conduct of the business, work and
general administration of the State Department of Public Roads, its
officers and employes, as are not expressly provided by this act nor
by existing law, and are not inconsistent with the intent or spirit
thereof. KExcept where otherwise provided by this act, or other exist-
ing law, all employes and appointees of the said department, for canse
and after hearing, shall be subject to removal or discharge by the
commissioner. He may purchase such materials and equipment as
shall be necessary for the competent, efficient and economical admin-
istration of the State Department of Public. Roads.

13. No person shall drive on any State highway any vehicle weigh-
ing, with its load, more than thirty thousand (30,000) pounds, nor
more than twelve feet in height from the lower rim of the wheel to
the highest point of the vehicle or its load, nor more than nine feet
in width over any part of the vehicle or its load.

‘When used on a State highway, no motor vehicle tire shall be
fitted with any blocks, hobs, studs or other projections, and no
wheels shall be locked so as not to revolve.

‘No person shall place or allow to fall on any State highway any
broken glass, pottery or sharp object, nor any substance injurious
to.the surface of the road or to person, health or property of parties
using the same. or residing along the line thereof.

No person shall in any way interfere with or injure any road-
sign, tree, handrail, wall, bridge, culvert or other public property
within the lines of any State highway.

Any person, firm, company or corporation violating any of the
above provisions in any manner or method, or who wilfully damages,
injures or destroys any such highway or its appurtenances shall be
liable to a fine of not less than ten dollars ($10) nor more than
twenty dollars ($20) for each and every offense together with the
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costs of prosecution, to be recovered by an action in debt in the
name of the State, before any court of competent jurisdiction by the

State Department of Public Roads; said fines shall be paid into the

State treasury to the credit of the funds available for construction,
maintenance and repair of roads.

14. Hereafter no consent, grant or franchise affecting any portion
of a State highway, or of any road included in the State Highway
System, shall be given for ‘the construction of a railroad or street
railway thereon except upon approval of and under conditions accept-
able to the State Highway Commission; nor shall any person, firm,
company or corporation enter upon or construct any works in or
upon any State highway, except under such conditions and regula-
tions, approved by the commission, as the State Commissioner of
Public Roads may prescribe. Whenever any encroachment may exist
without warrant of law in any road when taken over as a State
highway, the State Commissioner of Public Roads shall notify the
Attorney-General, who shall proceed to cause the same to be removed
as by law provided.

Any person, firm, company or corporation guilty of any violation
of this section shall be liable to a fine not exceeding one hundred
dollars ($100) for each such day’s violation, and the costs of prose-
cution to be recovered by an action in debt in the name of the State
before any court of competent jurisdiction by the State Department
of Public Roads. Said fines shall be paid to the State treasury to
the credit of the funds available for construction, maintenance and
repair of roads.

" Any such violation may be removed from any State highway as a
trespass by a bill or petition filed by the State Commissioner of
Public Roads in the Court of Chancery.

15. For any road in the State Highway System prior to its taking
over as a State highway, as provided by this aet, no consent, grant

. or franchise for the laying in or upon it of-any railroad or street
railway crossing, gas pipe, water pipe, electric 'conduits, or other
piping, telegraph, telephone, electric light or power poles, shall be
given except under such restrictions, regulations and conditions as
are approved and officially made known by the State Commissioner
of Public Roads to the body with authority to issue such privilege.
No issue of such consent, grant or franchise by any public body,
except as hereinafter provided, shall operate as a waiver of liability
in favor of the person, firm, company or corporation laying or erect-
ing such works in or upon such highway or any portion thereof. Any
violators of this provision shall be liable to a fine not in excess of
fifty dollars for each day’s violation and the costs of prosecution,
recoverable by the county or township and payable to the county or
township collector to the credit of the appropriation for the con-
struction, maintenance and repair of roads. -

16. No State highway shall extend into or through any city nor
shall anything ‘herein contained, or the classification of the State
Highway System into districts, be construed as including or in any
manner interfering with. the roads, streets and highways in any of
the cities, boroughs or incorporated towns of the State; provided,
however, that where a street or series of streets, approved by the
State Commissioner of Public Roads, serve through such municipal-
ity as connecting State highways or as outlets to such at the bound-
ary of the State, and are maintained under condition stipulated by
said commissioner, he may by written agreement with the governing
body of said municipality provide for the State’s bearing a just pro-
portion, approved by the State Highway Commission, of the cost
of maintenance of said streets, and said commissioner may terminate
such agreement for adequate cause.
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17. Whenever an unimproved road, or an improved road in need
of extensive repairs, included in the State Highway System but not
yet taken over is constructed, reconstructed or reimproved, with or
without State aid, such road on the completion of the work to the
approval of the State Commissioner of Public Roads, shall be taken
over as a State highway.

18. Whenever in the discretion of the said commissioner it is desir-
able to have constructed, reconstructed or improved by the State, any
built or unbuilt portion of the State Highway System, it shall be
lawful for such commissioner for the State to enter into written
agreement, to be approved by the State Highway Commission, with
the boards of chosen freeholders, or other body of competent jurisdic-
tion and power, to equitably share the cost. On completion of the
work, said portion of the system to become a State highway.

19. For the purpose of extension, construction, improvement,
maintenance, repair or straightening of the State highways, it shall
be lawful for the State Commissioner of Public Roads, with the
assent and approval by the State Highway Commission of its terms
and conditions, to enter into written agreement with any board of -
chosen freeholders, or other public body, or any person or corpora-
tion, for co-operation on an equitable basis of share in cost of such
work, and to assume any portion, not exceeding sixty per centum of
that cost. Such board or public body may raise their proportionate
share of such cost in accord with the provisions of any law provid-
ing for State aid in road improvement or maintenance. Upon ap-
proval by the said commissioner of the certificate of the inspector
and engineer in charge of the work that the same has been satisfac-
torily completed in whole or in part, according to contract, plans’
and specifications, the disbursing officer of said board or body shall
pay its share of the whole or partial cost to the State Treasurer to
the credit of funds available for road improvement, maintenance and
repair.

The said commissioner for the above purposes and with the
approval as aforesaid of the State Highway Commission may enter
into a contract with any person, company, firm or corporation, public
or private, for the acquisition of any necessary lands, or of gravel
pits or other natural deposits of road materials advantageously
located to the State highways, and may take title in the name of the
State. Any public body may raise its agreed proportionate share of
such cost as hereinbefore provided.

20. In the construction, repairs and maintenance of State high-
ways the said commissioner shall possess and exercise in addition to
those conferred by this aect, all those rights and powers, not incom-
patible with his office nor prohibited by law, which are now exer-
cised by overseers of roads and boards of chosen freeholders in road
construction, repair and maintenance and, when authorized by reso-
lution of the State Highway Commission, in the acquisition of turn-
pikes and toll roads.

21. Nothing in this act shall be construed as authorizing the State
Department of Public Roads to construct or enter into contracts or
agreements for the furnishing, building or rebuilding of bridges.

trestles or equivalent structural work, over navigable waters or

streams, nor for bridges, or equivalent structures and culverts, gen-
erally ; provided, however, that where the State Commissioner of
Public Roads deems the cost of such building, rebuilding or better-
ment of such structure, according to plans and specifications he ap-
proves, as too great a burden for the public body responsible for its
care, he may, with approval by the State Highway Commission of
terms and conditions, enter into agreement with such responsible
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public body providing for the State’s bearing a portion of such costs,
but in no case in excess of twenty per centum of that cost.

22. All work of construction or building of unimproved roads and
of extensive repairs to improved roads, taken over as State highways
shall be by contract. The State Commissioner of Public Roads shall
have made a proper survey of the road and have prepared the neces-
sary plans and specifications showing and describing the work to
be done and the materials to be supplied and also make estimate of
the cost of the construction and improvement in accordance there-
with.

He shall advertise for bids on the work and materials covered by
the plans and specifications, and may divide the same into several
contracts, but all bids for the whole or subdivided shall be submitted
at the one time. Such advertisement shall be by public notice pub-
lished for at least three weeks before the contract may be awarded,
at least once a week in each of two newspapers printed in the
county or counties where such road is located, in one other in Tren-
ton, and may be inserted in an American engineering periodical. The
advertisements shall give a brief description of work and materials
required, specify where plans and specifications can be seen or had,
the- hour, date and place where the sealed proposals will be received
and publicly opened and read, and other pertinent information the
commissioner may include.

The commissioner may reject any bid not in accord with the adver-
tisement or specification, or for other irregularity, or may reject any
or all bids if the prices for work or materials is excessively above
the estimated cost. He shall prepare a list of the bids, including any
rejected and the cause therefor, and award the contract to the lowest
responsible bidder, subject, however, to its ratification by the State
Highway Commission, to whom it shall be submitted, together with
the summary of bids, within fifteen days from the date of the award.
The award shall be final.on written approval of a majority of said
commission given separately or in session, or whenever empowered
so to do by their resolution, by approval of its presiding officer when
other than the said commissioner, and then further endorsed by the
State Treasurer.

A certified check equal to at least ten per centum of the bid must
accompany the same drawn to the order of the State Treasurer, and
shall be held as security that if awarded the contract, the bidder
will deliver the same, within ten days from the ratification of the
award, properly signed and secured by a bond as hereinafter set
forth. In case of the bidder’s failure so to do, said check shall be
forfeited to the State as liquidated damages, and shall be applied to
funds available for the construction, improvement and maintenance
of roads.

Contracts may provide for partial payments on work of construc-
tion or maintenance, but not in excess of eighty per centum of the
value of the work done. Where, however, the contract provides that
a portion of the work may be deferred with the approval of the State
Commissioner of Public Roads, the sum withheld from the contractor
may be not less than twenty-five per centum in excess of the value of
such. deferred work.

23. The funds provided to meet lawful expenditures appertaining
to roads, as required under this act or any other law, shall constitute
a State Road Fund. It shall include the appropriations made there-
for by the Legislature, the receipts from motor vehicle licenses, and
from fines for violations of this act and of chapter 113, laws of 1906,
its amendments and supplements, as therein provided.

24. Expenditures from this fund shall be: For the extension, con-
struction, maintenance and repair of State highways; for State aid
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to counties and municipalities, as provided by law, in the permanent
improvement of roads. in acquisition of turnpikes or toll roads, in
maintenance and repair of improved roads and in bridge and culvert
work ; for the maintenance and administration of the State Depart-
ment of Public Roads, the salaries or wages of its lawful officers,
clerical, office help and employes, the traveling expenses of such
actually and necessarily incurred while in discharge of their official
duties, and such other reasonable and proper expenses itemized and
reported to the department, incurred while actually on the business
of the State, as the State Commissioner of Public Roads shall direct
and approve.

25. In so far as the appropriation act, or other law, does not pro-
vide for any of the above specific purposes, the State Commissioner
of Public Roads shall determine the amounts, subject to approval of
the State Highway Commission, which shall be apportioned to State
highways and for State aid, and said commissioner shall decide
within lawful discretion the sums to be apportioned for other pur-
poses. Nothin herein shall authorize a change in any compensation
fixed by law.

26. Payments for State aid in improvement or maintenance of
roads, or in other authorized grant, and for salaries, wages, expenses
of administration or other lawful expenditure shall be made as pro-
vided by law.

Payments on lawful contracts entered into by the State Commis-
sioner  of Public Roads for construction, maintenance and repair of
roads or other allied authorized work, shall be made upon the said
commissioner’s approval for payment of the certificate of the engineer
and inspector in charge of the work: Such certificate shall set forth
the amount then due under the contract, and that the work done,
service performed and materials furnished fully comply with the
terms and requirements of the contract, plans and specifications.

27. At the end of each fiscal year the State Commissioner of Pub-
lic Roads shall make to the State Comptroller a full financial report
showing the available unexpended balances in the several accounts
before cited, also all outstanding liabilities, under contracts or other
financial obhgatlons to counties, municipalities, person, firm or cor-
poration.

28. In case for any reason any section or sections of this act shall
be questioned in any court, and shall be held to be invalid or uncon-
stitutional, no other section or sections, or part hereof, shail be
affected thereby.

29. All acts or parts of acts inconsistent herewith are repealed and
this act shall take effect immediately.

Approved April 15, 1912, :

CHAPTER 397.

AN Act to further amend an act entitled “An act giving the State
Commissioner of Public Roads a fixed- salary, instead of per
diem pay, and limiting the expenses connected with the office,”
approved March twenty-fifth, one thousand eight hundred and
ninety-six, and all amendments thereto.

BE IT ENACTED by the Senate and General Assembly of the State
of New Jersey:

1. The first section of said act shall be amended to read as follows:

1. The annual salary of the State Commissioner of Public Roads
shall be five thousand dollars, and he shall be allowed a sum not to
exceed seventeen thousand dollars per year, or so much thereof as
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shall be necessary for clerk hire, wages of assistants not provided for
in this act, stationery, postage, expressage, and such expenses of all
officers and employees of the department as are actually and neces-
sarily incurred in the performance of their official duties.

2. The second section of said act shall be amended to read as fol-
lows :

2. He shall be allowed the sum of four thousand dollars per year
for the employment of the supervisor appointed under chapter 155,
laws of 1900. who shall be known as the State Highway Engineer
and who shall be a competent civil engineer, and a further sum not
to exceed seven thousand two hundred dollars per year for salaries of
not to exceed four assistants to said supervisor, who shall be compe-
tent engineers and who shall be known. as Division Highway Engi-
neers. The Assistant Supervisors of Roads, appointed under chapter
236, laws of 1909, shall become two of said Division Highway Engi-
neers. One of such staff shall have had experience in bridge design
and construction.

In the absence or disability of the said commissioner the said State
Highway Engineer shall exercise all the powers and fulfill all the
duties of said commissioner.

3. Upon the passage of this act, and thereafter before entering
upon the discharge of his duties, the State Commissioner of Public
Roads shall give bond in the sum of twenty thousand dollars con-
ditioned for the faithful performance of his duties. Such bond shall
be with two or more sureties, freeholders of this State, or a surety
or trust company of this State, or a surety or trust company of an-
other State authorized to do business in this State, said bond with
sureties to be approved by the Governor, he shall also take oath of
office before one of the justices of the Supreme Court similar to that
now required of the State Comptroller, which bond and oath of office
shall be filed in the Department of State.

The State. Supervisor—State Hwhway Engineer—shall quallfy in
like manner with bond and sureties in the sum of five thousand
dollars.

4. All acts and parts of acts inconsistent herewith are hereby
repealed and this act shall take effect immediately.

Approved April 15, 1912.

CHAPTER 398.

A FURTHER SUPPLEMENT to an act entitled ““An act constituting and
appointing a State Highway Commission and defining its powers
and duties,” approved March thirtieth, one thousand nine hun-
dred and nine.

BE IT ENACTED by the Senate and General Assembly of the State
of New Jersey:

1. There shall be added to the State Highway Commission, as an
additional member thereof, the State Treasurer.

2. It is hereby made the further duty of the said commission to
establish a State highway system and otherwise to carry into effect
the provisions of an act entitled “An act to establish a State system
of highways, providing for their construction, improvement, mainte-
nance, repair and regulation of the use thereof, and for a road fund
and its disbursement in lawful expenditures appertaining to roads.”

3. All acts and parts of acts inconsistent with this act are hereby
repealed.

4. This act shall take effect immediately.

Approved April 15, 1912,
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Appendix C,

NUMBER OF TONS OF STONE PER MILE REQUIRED TO BUILD THE
FOLLOWING DEPTHS AND WIDTHS.

For the information of intending road builders, we have com-
piled the following tables, which approximate the number of tons
of thoroughly rolled stone necessary to construct each mile at the
designated depths and widths.

The basis is 3,000 tons of loose stone or 3,500 tons of com-
pressed ‘stone for a road one mile long, sixteen feet wide and
eight inches deep. A road eight inches deep, when finished, will
have required at least ten inches of stome. It should be placed
in two layers of five inches each, and each layer rolled down to
four inches. Then the application of the three-quarter inch and
screenings will bring the road to the prescribed depth; for other
thickness the stone should be placed in proportion to the intended
finished depths.

An observance of this rule will insure the contract thickness for
the roadbed, and save the sometimes necessary expense of resur-
facing before acceptance from the contractor.

A road 8 feet wide and 4 inches deep will require 875 tons of stone per mile.
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A road 11 feet w1de and 4 1nches deep will requue 1,2031% tons of stone per mlle
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A road 20 feet w1de and 4 inches deep will requxre 2,187 tons of stone per mue
520 4 FUE B h 3,281
%90 6 “ 8 “ 6 4 375 [ ““ 6
“« 99 “ “« 10 « b 5468% “ 4
« 99 “ “ 19 “ “ 656215 « ke
TABLES.

As many persons interested in the construction of stone roads
are asking questions about their cost, we enclose a table to show
at a glance the number of square yards at different widths in a
mile of road; also the cost at different widths, and various prices
per square yard. Any variations from these prices can be quickly
ascertained by adding, subtracting, multiplying and dividing for
a less or greater width. For example, a road eight feet wide has
4,693 1-3 square yards in one mile. To obtain the number of
square yards in a road having a width of nine feet, add one-
eighth to the foregoing figures, and in one having a width of
seven feet, subtract one-eighth; in one of twice the width given
in the table, multiply by two.

SQUARE YARDS IN ONE MILE OF

8§ feet 1n LD U L S s PR ... 4,693/, square yards.
LOSEEMETEG L SR e RS SESERASMNSII (. 5,866%/, 8
12 G TR, - T v (SRR PR & . 7,040 £8

14 AT & e L RO S, | 8,213/, i

16 g A PGPS o 05 2 O 9,386%/, o

18 DR EIIPE NS o e S S BPRMPERRIRE S s - . 10,560 5

8 feet wide, or 4,693/, squale yards, at 25c¢. per sq A . $1,173 33/,
10 £ 5,866%/; 25c. L e 1,466 667/,
12 L 7,040 i 25¢. R 1,760 00
14 s 8,213/, 4 25c¢. RN L S 2,053 33/,
16 = 9,386%/; £ 25¢. o 2,346 66%/,
18 5 10,560 5 25¢. Syt 2,640 00

8 i 4,693'/; # 30c. G- St 1,408 00
10 i 5,866%/, & 30c. T R e 1,760 00
12 AT 7,040 5 30c. e SRS 2,112 00
14 LA 8,213/, % 30c. 4 AP AN 2,464 00
16 g 9,386%/, & 30c. & et 2816 00
18 e 10,560 L 30c. & SonRrER s =168 00

8 £ 4,693/, € 35¢. w1 R 1,642 66%/;
10 7 5,866%/; & 35¢. MRS SRR 2,053 33/,
12 i 7,040 £ : 35¢. 5 - g L. 2464 00
14 s 8,213/, % 35¢. 2 Sl 02 874 66/,
16 & 9,386%/, H 35¢. SRRRN o 3,285 33/,

AREI 10,560 J S5, L RENRESEE o 506 (0
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8 feet wide, or 4,693'/, square yards, at 40c. per sq. yd
40c.
40c.
40c.
40c.
40c.

5,866/,
7,040
8,213Y/,
9,386%/,
10,560

4,693/,
5,866/,
7,040
8,213'/,
9,386%/,

10,560

4,693/,

5,8662/,
7,040
-8,213/,

9,386/,
10,560

4,603/,
5,866%/,
7,040
8,213Y/,
9,386/,
10,560

4,693/,
5,866%/,
7,040
8,213/,
9,3862/,
10,560

4,693/,
5,866%/,
7,040
8,213/,
9,386/,

10,560

4,693/,
5,866/,
7,040
8,213/,
9,386%/,

10,560

4,693/,
5,866%/;
7,040
8,213/,
9,386%/,
10,560

3

0

45c.
45c.

-

45¢.
45¢c.

45¢.
45c¢.

. 50c.
50c.
50c.
50c.
50c.
50c.

95¢.

-

5
5
5
5

Ol Ot Ot Q@

60c.
60c.
60c.
60c.
60c.
60c.

65c¢.
65c.

65c.
65¢.
65¢.
65c¢.

T0c.
T0c.
T0c.
T0c.
T0c.
T0c.

T5¢.
T5c.
T5c.
T5c.

——

A

PO

c.
c.
55c¢.

13

........

........

........

$1,877 83/,

2,346 66/,
2,816 00
3,285 33/,
3,754 667/,
4,224 00

2,112 00
2,640 00
3,168 00
3,696 00
4,224 00
4,752 00

2,346 66%/,
2,933 331/,
3,520 00
4,106 66/,
4,693 33/,
5,280 00

2,581 33/,
3,226 667/,
3,872 00
4,517 33/,
5,162 667/,
5,808 00

2,816 00
3,520 00
4,224 00
4,928 00
5,632 00
6,336 00

3,050 66/,
3,813 33/,
4,576 00
5,338 664/,
6,101 33/,
6,864 00

3,285 331/,
4,106 66%/,
4,928 00
5,749 331/,
6,570 66/,
7,392 00
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5,866/,
7,040
8,213/,
9,386%/,

. 10,560

4,693/,
5,866/,
7,040
8,213/,
9,386/,
10,560

4,693/,
5,866%/,
7,040
8,213/,
9,386%/,
10,560

4,693/,
5,866%/,
7,040

8,213/,

9,386/,

10,560

4,693/,
5,866%/;
7,040
8,213/,
9,386%/;
10,560

“

4,693/, square yards, at 80c. per

80c.
80c.
80c.
80c.
80c.

85¢.
85¢.
85¢.
85c¢.
85e.
85¢.

90c.
90c¢.
90c.
90c.
90c.

90c.

95c¢.
95¢.
95¢.
95¢.
95¢.
95¢.

¥

e $3,754 66°/,
........ 4,693 33Y/,
e .. 5:632/00

o A 6,570 66%/,
........ 7,509 33'/,

WV, 8,448 00

........ 3,989 33/,
eeeee.. 4,986 667,
........ 5,984 00
........ 6,981 33'/,
........ 7,978 66/,
........ 8,976 00

........ 4,224 00
........ 5,280 00
et v 6,386400)
........ 7,392 00

........ 4,458 667/,
........ 5,573 33'/,

R 6,688 00

........ 4,693 33'/,
B 5,866 667/,
........ 7,040 00
........ 8,213 33/,
........ 9,386. 667/,
........ 10,560 00
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Table showing number of cubic yards of gravel required in the construction of one mile of gravel road, of widths varying

TABLE FOR GRAVEL.

from 6 feet to 20 feet, and depths from 6 to 12 inches. The within quantities should be multiplied by 13 to give the
number of cubic yards of loose gravel required to make the within depths of compact gravel.

[ |

E Q [*] (=] | Q Q Q (=)

2 RS ST TR T G e e

e SRy RE LS L TR B e | B

5 588 | 52§ | w8§ | 52§ | ©E§ w2k | ©Ef

ONE MILE IN LENGTH. 5 L E‘Sﬂ’g | 53“’8 } fﬁﬂg Sﬂ'g 3 Eﬂg 5o

<4 23 | 228 | 2g% | 238 | 228 | 228  <£a8

g= g5 .q Evg | 8gg | EBE g85.g 85 .q 85

£l [=is Je 55© SRS | smo Sg8e | BEE R

Z B | & =8 Zz >.8 ZimE | A S Zz .5 | Z =8 Z .8

s | ! ‘ : ‘ O,

(0110 iy 1 L PN, 6 feet wide........ 5862 ! 684% | 782% ; ‘880 977% | 1,075% 1,178%
Cilaiile ... ... i 7 feet wide....... 6844 | 79834  912d¢ | 10262 | 114020 | 125422 | 1368%
o R 8 feet wide........ 7824 | Ol2dp  1,0428F L1781 | 13084 | 1484 | 1564
AieEratlar 0. ot 9 feet wide........ 880 1,0262 | 1,173} 1,320 1,466% 1,613% 1,760
T TR 10 feet wide........ 9775 | 114039 130813 14663 | 162047 | 179219 | 1,955%
CRRERTIE s ot oo 11 feet wide........ 10755 | 125433 = 14342 16181 1792} | 197138 @ 2151%
01 R 12 feet wide........ 1178% | 13688 = 1564% = 1760 19558 | 2151% | 2,346%
OB ... . et s 18 feet wide....... 12714 | 148244 | 16933 19063 2118k | 23804y 25428
OB e s s 4 foot wide....... L1368 | 16975 18255 = 2058f  2,981h | 250047 | 2787%
OneRmle:. . .. s Sl S 15 feet wide........  1,466% 1,711y | 1,956% 2,200 2,444% 2,688% 2,933% *
Onemile..........cocir- b nsie 16 feet wide......... 1,664% 1,8%5.% | 2,08535 = 2,3462 2,6071% | 2,868:4 | 38,1285
One mile ..........ocooroivrins| 17 feet wide........ 16622 |. 19197, 292168 24931 | 27703 | 80473}  3,324%
One mile 18 feet wide....... 1,760 20531 | 28462 2640 29381 | 82262 | 8520
One mile .1 19 feet wide.. ..... 18575 | 21673 | 24775 = 27863 | 80964 | 340538 | 8.715%
One mile 20 feet wide........| 19555 | 2.2813F @ 260745 = 2.938% | 8.2597, | 8.5854, | 89111



THE FOLLOWING TA,BL]C SHOWS THE NUMBER OF MI1LIS OF ROAD BUILT IN EACH COUXNTY, IN EACII YEAR, SINCE THE PASSAGIEI OF THE STATI: AID LAW, ALSO THE TOTAL
NUMBER OF MILIS BUILT EACH YEAR AND THE TOTAL NUMBER O MILES BUILT IN EACII COUNTY.
1802 1893, 1894, 1845, 1846, 1897, 1898, 1899, 14900. 1901. 1502, 1503, 1904, 1903. 1H06. 1907, 1508, 1909, 1910, 1911, 1912, Totals.
COUNTY. No. No. : No. . No. No. | No. : No. No. No. : No. No. No. ' No. No. . Ne. ! No. No. No. No. No. . No. No.
Miles. Miles. Miles. Miles. Miles. Miles. | Miles. Miles. Miles. | Miles. Miles. Miles. Miles. Miles. | Miles. | Miles. © Miles. Miles. Miles. Miles. ‘ Miles. Miles.

) | i i | i i o ~ . - n ”4*7[ :,7 x V_J Ai%‘_ i
Atlantic  .oooviii e 1‘ ......... SSUSUUUN UUUUU SUPR ! 12. 10. G.84 } 4.0:;ﬁ ....... ‘\ 7.03 1 20,10 “ 13, ‘1 1 { 1.51 " ......... J\ (3.408’;' 13.94 1 7.24 ‘J 8.077j ......... I I\ 111.175
BEIZEN  «vveeeennaeonanannns \' .................................... % .................................... ; ......... 1 ......... 1‘ 1.02 L., \E 9.375| 202 | 42 ‘ 1.14 ]‘ 'JAssmi 105380 ‘ ......... 3.607| 37.910
Burlington ......... i 10.54 20.46 9.751‘ 11.02 10.48 15.03 18..‘)‘(}][ 8.03 i 17.36 1‘).131% 27 US]‘ 2.48 \\‘ 2.51 ‘\ .11 ) 2. ‘{r 2.9 S.U'b’;‘\ 195.818
Camden .........oiiiniiiiiiii e 13.62] ...l 8.20| .. ..., 4.125 12.79 _’.23‘1 1. \ 4.48 / §.80 ‘[ 9 ')()} 5.985 1.40 T i 20.51 \ 243 } ] 11:;; 4987 .. ‘[ 107.550
B3 O ’\ ......... j\ .00 z 5 JEHE uzo‘\ 0.15 263 1\ 1.00 ‘1 3.399]  11.87 30420 | 16.809! 594404
Cumberland .........ccooviiieei]ona i b J, ......... : T | 1.225[ .................. U ‘g‘ ......... ‘I .................. ‘ ......... ; ......... 19.141| 20.361
BSSEX  tvvererrorienenaeareneei e e 6.5 6 4.01 6.67 | 12 071 9.60 | 9.36 ‘[ 8.7.’3! 5.70} 8.545] 8.24 ... ’\ 7<115! 12,6280 ! 8.157 1 41+j¢ 115.717
GloUCeSter ..o e e T.75 6. 5.5 T.59 | 11.40‘1 1\ ‘ ‘ . 1‘ | l]GD‘] 87.828
THUASOIL o v ovvvereeeeeneeemene it eeiiiiee e e e i e e |\ | i \ ! .7851: 5.545
Hunterdon .........oo.cviveeenn. 1\ .................................................. e : I’ ......... :] ......... [ Ii ......... i‘ .................. 5.55 '[ 5.57 } (‘)ATSE D. 1.0005 9.207 4.3‘)1’4‘ 37.866
Mercer ... 9.46 6.40 10.95 4.75 2.704 10.83; 9.16 ]‘ 10.37 “ 15.89 [l 12.3 | T.55 16.18 R J 5.85 r] 7.85 } i 5.308 D aO(»‘y 143. 308
Midd1eSeX .oennevrenn veenennn. 10.55 3.18 2.36 7.68 8.43 4.75 6.164 13.10) 9.01 | 6.12 | 14.95 | 9.2 12.42 8.335] 4.981; 5.13 | 17674 13.613 1.6%5] 5.158 3.4700 168,280
Monmouth .... ....oooiiiaen |‘ .................................... | 3.75 5 5.1 14‘461\ 5.64 5 6.67 ' 13.25 "\ 17.67 5.21 T.47 ‘ 3.306. ‘ 2.18 ;I J1.54 ]} T.085 8 .’7('»; 9.607| 1.173] 127.391

|

MOPTES e oo veeeieieanenennn. P O P PP PO 6.13 6.3 10.46] 6.33 | 4.306]  10.079| 7.13 5.98 3.59 | 5.94 [ P [P 5. 583] 2,088 ... 76,658
Ocean ......oviiiniiiniiaeenan ’\ .................................... ‘1 .................. .................. '1 ......... % ......... 3.9 L‘ 9.97| 11.83 | A ’1 6.91 ‘[ 11.006I“ 2 5.379 19.675 78.097
PASSAIC “ovet i e ;| .................................... " ........ 4.79 [ 5.48 S‘G’T;} 6.73 j\ 3.987 6.57 ; 6.09 1.54 5.38 3.88 ‘i 4.132 4.99 ; ......... | .TRill 2.786 V028 G642
SAIOM ot | PP PO D IR 2.6 eennnns [ I 2.17] 205 luveriians ‘ 2.51 § 1.61 [T ) PP EETERPI 2.906)  7.78 331 | 1.779] 5.049 42,311
Somerset ...l i e }( .............................................. 6.22 .27 6.6 \ 6.65 l‘ 7.93 / 5.88 N 6.24 \‘ ‘ 5.155 10.343 99.540
SUSSEX . ovvivinieiiinnieean e || .............................................................. r’ ......... ]1 893 '\ 4.03 i 3.278\’ ........ 14.331
UnIon wieveveveeneneennns SR ]\ ....................................................................... ‘; B.4320. ..., ‘l 21410, { 4,407 3.520 32,485
WAarren ........oevieeiianiiainn E .................................... ‘l ............................ .OSll ......... \ 7.43 > 8 Tf)‘_’; 3.94 ‘\ | 12.265]. ... ... 53.467
At o A s | BN i M
Total built each year....... 2 10.55 27.34 32,28 46,33| 60.82 I}G.GSS: 814.‘)38? ]14.4G:| TT‘QIQ:I ]03).370:1 154.()0.’»1} 152 :'»25 10.")>G::T‘} 67.78 38:‘7][’ 811051\ 134.173:\ 80.70.‘1:{ {2..’».‘;05 8(}.923‘;’ ]0.'»‘(5785 1,684.074
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