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PREFACE

The material in this volume is explanatory and supportive

material for the state-of-the-art report Cut-and-Cover Tunneljng

Techniques submitted by Sverdrup & Parcel andAssociates, Inc.,

Engineers-Architects-Planners to the Federal Highway Administration

Department of Transportation in full compliance ,nth Contract No.

DOT-F-H-11-780J dated June 30, 1971.
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LITERATURE REVIEW

PREFACE

A literature review was made to obtain a general under­

standing of the present state-of-the-art in tUIIDel construction by

the cut-and-cover method. The problems of cut-and-cover construction

in congested urban areas are shared by other construction activities;

for example, the problem of groundsupport is in many respects silIlilar

to what is enco'lIDtered in basement excavations 1 and the details for

/ slurry construction techniques may be. obtained from dam construction.

The total scope of the articles covers a much wider area than wa~ of

immediate interest for the study.

The review summaries presented in the following section

were 1 therefore 1 slanted toward the subject matter that is pertinent

to the study. The summaries may therefore not be a true precis of

the complete article.



..--~.~ .
. :.......

Bugge, W. A."and Irvin, L., "Designing the' San Francisco Bay Area

Rapid Transit System", Civil Engineering, October, 1964, p 58.

This article, written before construction, notes the magni-

tude c£ the undertaking and outlines it in two words BIG and NEW.

The bigness and new concepts for the 75-mile system are discussed.

Highlights of the Development Program are briefly described

under the titles vehicle stability, sound and vibration, transit -

vehicle trucks, track support, propulsion equipment and power supply,

automatic' train control, fare collection, and test track.

The article also gives the background to planning and

designing sUbways, aerial structures, and passenger stations. Other

paragraphs cOntain information on surveying and mapping, soils

exploration, scheduling, and cost control.
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"Brussels Subway RlIDS Obstacle Course", Engineering News-Record,

August 5, 1971, P 17.

Brussels soils are a" mixture of sand and cl.ay with limestone

deposits. Much of the two-track tunnel runs through water-laden

soils and underground rubble of towns dating from the Middle Ages.

Cut-and-cover construction and slurry-trench method were used where

water was a problem.

Maintaining traffic at all times in the downtown area where

tunnels crossed a maze of sewer lines, utility cables, and pipelines

was a principal consideration in selecting the construction method.

Solidifying the subgrade by freezing was selected as the most eco­

nomical method.

Freezing was done by sinking piles on 3-ft centers below

the obstacles and circulating a brine solution. The surrounding soil

was frozen after about four weeks, using a solution with temperatures

as low as -lOcr. Once the soil was frozen, excavation was made by

hand equipment and front-end loaders.

Areas with fewer utilities and less rubble were shield-

driven.
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"Deep Excavation ,and Tmmeling in Sott Ground", Proceedings ot the

Seventh International Conference of Soil Mechanics and Fmmdation

Engineering - Mexico 1969, State-of-the-Art Report by Ralph B. Peck,

State-of-the-Art Volume, p 225; Ch. 2, "Deep Excavations", p 259.

Only excavation with vertical sides requiring lateral sup­

port are discussed. Base-failure and bottom-heave phenomena are also

considered.

The settlement of adjacent ground depends upon soil prop­

erties, general procedure of excavation, bracing employed, and also

on the workmanship. The ground subsidence around the excavation is

caused both 'by bottom heave (because the overburden pressure is

removed) and inward lateral movement of the side walls.

The volume of settlement around the structure is about equal

to the volume of lost groUIld assoc iated with the inward movement of

the vertical walls. The latter volume is directly related to the

volume of heave of the bottom of the excavation between the limits

of the vertical walls. Those volumes may not be equal for soils

other than saturated clays.

Settlements can best be minimized by reducing the lateral

wall movements. The stiffness of soldier beams and sheet piles, even

of heavy section, is usually not enough to reduce the wall movements.

Struts with close vertical spacing may give a substantial reduction

in movement. Other more-rigid wall-types may require less support,

but the benefit of the rigid walls may not always be as great as the

designer anticipates. The soil characteristics are more important

than the wall stiffness.

6



----,--~~_.~---""-_.~--'-----,._ ....._-~-:...,-~~-, -

SECTION 2.2.2.

Examples:

SUMMARY OF LATERAL MOVDAENTS OF VERTICAL EARTH SUPPORT

Cohesionless Sand. Thirty-seven-ft 3eep excavation, 18-ft

loose sand overlying dense sand and gravel. Walers at third points.

H-pile tiebacks prestressed to 50 percent of working load give 2 inches

of maximum movement. Prestressed to 110 percent of load gave only

0.2-inch movement.

Cohesive Granular Soil. Sixty-ft-deep excavation in clayey

sands and very-dense to dense sands. Struts at four elevations. It

was evident after excavation was completed that a substantial part of

the deformation took place before the depth of excavation had reached

that particular level. All struts were prestressed. Maximum move­

ment on the order of .25 inch.

Soft and Medium Clays~ Examples from Chicago, Oslo, and

Mexico City show that the lateral movements associated with very soft­

to-medium plastic clays substantially exceeds those in cohesive granular

or cohesionless soils. Large and often excessive movements develop if

excavation proceeds too deeply before the upper strut is placed. It

appears to be confirmed that the top strut should be installed before

the excavation exceeds the depth equal to ZIU. If the top strut is

installed above this level, most of the deformation will occur below

the excavation level prevailing at any given time. This will cause

loss of ground and settlement in spite of good workmanship.

If berms are used to stabilize the retaining wall, the move­

. ment of the wall may be excessive because of deflections of the berm.

7



Stiff Clays. An example was a 60-ft excavation in clay

with lIDdrained shear strength of 3 ksf. The side walls consisted of

3- by 3-ft concrete cylinders 75-ft deep, spaced at 4t-ft centers.

Struts were placed at 20';' and 50-ft below surface. Three-quarter-inch

and i-inch movements were noted at the top and at mid-height, while

the bottom remained fixed.

SECT ION 2.2.3. SUMMARY OF SETTLEMENT

Cohesionless Sands. The settlement of loose sand or gravels

may be as much as 0.5 percent of the depth of the cut. Large erratic

and damaging settlements caused by the now or migration of sands into

the cut are 'not 1IDcommon where ground-water has not been brought tmder

complete control. The actions of cohesionless sands are somewhat

tmpredictable and the construction methods must be carefully selected.

Because of the increased possibility of settlement, the

upward now from below the cutoff walls toward the excavation bottom

is much more critical than seepage through slots into ho~izontal

sheeting.

Cohesive Granular Soils. Movements in cohesive granular

soils are generally small. The cohesion greatly reduces the sensi­

tivity to seepage pressures. Excavation is commonly a straight-forward

operation, but lateral support cannot be eliminated because the mater­

ial often tends to spall.

Saturated Plastic Clays. Set.tlements within plastic clays

are likely to l:e gI'eater than in most other soil. Consolidation may

cause delayed settlement. The magnitude of the settlements and their

8
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distribution as a fmctional distance from the cut are of practical .

importance. In soft clays settlement as great as .2 percent of the

depth for the cut may be encountered at distances equal to J or 4
)

times the depth of the cut. Peck has based this upon measurements

made in Chicago and Oslo. Buildings on piles can alsq be affected.

The tendency of the soil to settle near the cut can develop negativ:e

skin-friction-loads on the piles. These loads in turn cause penetra-

tion of the piles. It is important to have a tight fit between the

lagging and the well-trimmed clay surface.

Stiff Plastic' Clay. The rise ill the excavation bottom

cause,d by elastic response to the removal of overburden may be a more

predominant feature than settlement. Excavation wall-support may

also rise.

SECTION 2.2.4. SETTLEMENTS DUE TO REMOVAL OF STRUTS

When excavation has been carried out to-grade, and all

struts have been placed, one or more of the intermediate struts can

often be removed without causing large enough inward deflection of

the sheeting to produce significant settlements.

SECTION 2.3 .. BASE FAILURE BY HEAVE

2.3.1. Soft Cla.ys. The danger of a bearing-capacity

failure of the base arises only when the soil beneath the excavation

level behaves essentially as a frictionless material under undrained

conditions. The degree of stability may be expressed by the dimen­
~H

sionless number ~ = Sub where Sub is the mdrained shear strength

9



for the soil below the base level. Plastic zones may be gin to form

at the lower comers of the cut when ~ reaches .3.14. Base failure

takes place when ~ equals the critical value 5.14. Upward displace­

ment, when Nb is less than J .14, will largely be of elastic nature

and be relatively small. Nb values as high as 6.5 to 7.5 will be

experienced in cuts of infinite length before failure occurs. Accord­

ingly, ~ can be expected to be somewhat greater than J .14 before the

plastic zone begins to form. A theoretical basis is needed to evalu­

ate the infiuence of the stiffness and the depth of embe<:lment of

sheetpiles below the excavation level. The beneficial results of

such piles are often over-estimated.

,2 •.3.2. Stiff Clays. Bjerrum (1969) suggested that the

rise of the bottom of cuts in stiff clays may be associated with pas­

sive failure of the soil beneath the excavated zone produced by large

lateral pressures existing in the soil mass before excavation. Such

pressures associated with greater-than-unity at-rest earth-pressure

values has been well established in many localities.

SECTION 2.4. REDUCTION OF SETTLEMENT

The amount of material excavated may be reduced to the ab­

solute minimum required for installing the walls and bracing. The

main mass of the soil is excavated after the bracing system is com-.

pIeted • The change in stress caused by excavation can be reduced

by keeping the hole full of water, slurry, or even compressed air.

The permanent struc:ture or the temporary bracing system and bottom

10
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slab are completed before either the fluid is pumped out or the air

pressure removed.

2.4.1. Trench Method. Braced trenches were excavated to

the full depth of the outside walls. The trenches were completely

sheeted and reinforcement was then set in the trenches, and concrete

placed directly against the sheeting. Cross-lot bracing was ~on- ­

structed in similar trenches. Concrete struts, later forming a part

of the lowest basement floor, were cast in the bottom of the trenches.

Excavation to subgrade level can be carried out in small

sections at a time, and the floor slab cast in that section and a

temporary backfill be replaced until other sections are similarly

completed. Thus, the full weight of the overlying soil was not

removed. until the basement floor was structurally capable of resis­

ting upward loads.

The slurry-trench method is a development from the original

trench method.

2.4.2. Cast-in-Place Concrete Walls. Settlement and. loss

of earth may be experienced behind cast-in-place concrete walls unless

lateral support such as struts or tie-backs are placed either before

the general excavation is made or as the excavation proceeds. Even

the apparently very stiff cast-in-place concrete walls accommodate

themselves to the movements of the mass of the soil in which they are

enclosed.

The soldier-pile tremie-concrete (SPTC) wall is a cast-in­

place wall reinforced vertically with steel soldier-piles spaced at

11



about twice the thickness of the wall. The soldier-piles are placed

in predrilled slurry-filled holes.

One example shows that prestressing the upper rakers re­

duces the deflection at the top to approximately half.

2.4.3. Cast-in-Place Concrete Walls. The deflections of

the walls under a distributed loading depends not only upon the in­

herent stiffness of the walls, but apprOximately on the fourth power

of the distance between supports.

Cast-in-place concrete walls, with struts or other supports

at vertical intervals, permit about twice as deep excavations than

can be tolerated with the more flexible sheet-piling. Cast-in-place

concrete walls are most properly called semi-rigid.

Walls extending well below the bottom of an open cut will

only reduce, but not eliminate, the loss of ground associated with

inward movements of the walls as excavation deepens when underlain by

a considerable depth of soft material. Nor is the problem of base

failure by heave eliminated. Lateral support may be provided by

struts or tie-backs installed as the excavation is deepened. The

supports must be installed before the material to be excavated is

fully removed, if excessive movements are anticipated.

Cross-bracing used as part of the framing for the permanent

structure is a very attractive method. The cast-in-place perimeter

walls are especially useful in areas where the external water level

should not be lowered. They are well adapted to controll ing running

sands and silts. Ground might' be lost, however, either by the

12
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anchor holes caving in or by nciw of granular material ,into the e.xca-
\

vation through the anchor openings.

2.4.4. Dredging. This method can be used where earth

groundwater lowering is absolutely out of the question as in organic

materials. In this technique, the hydrostatic head inside the en-

closure is kept equal to or greater than the external water level~ .

The method was used in both Rotterdam and Oslo. The excavation in

Oslo was made without struts in the lower half of the cut, and with-

out excessive earth movements.

2.4.5. Air Pressure. This so-called upside-down construc-

tion method has been used in Scandinavian and other countries. Sheet-

piles are first driven along the boundaries of the excavation, after

which the soil between the sheetpiles is excavated to the level of the

roof slab. 'Struts are inserted between the sheetpiles, if necessary.

The roof slab is then built and supported on the sheetpiles, after

which the excavation proceeds by tunneling methods beneath the con-

crete roof slab with the help of compressed air. The air pressure

reduces the inward movement of the sheetpiles and also the tendency

of the base to heave.'

2.4.6. Caissons. An attempt to use caissons in Mexico City

led to disruption of the surrounding ground and to excessive settle-

ments, because of the drag-down forces exerted by the descending

caisson on the surrounding soil. More recently, successful proce-

dures have involved injecting bentonite and lubricants around the

13
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periphery of the caisson, and con~rols to detect deviations fram

verticality•. Air pressures have been used in the working chamber

of the bottom of the caisson for final cleanup.

2.4.7. Other Procedures. Other procedures, like freezing,

grouting, and electro-osmosis have been primarily used as construc-

tion expedients.

SECTION 2.5. EARTH PRESSURE

2.5.1. Introduction. The behavior ot: a cut is not only

dependent upon the softness or ..stiffness of the clay, but also upon

the stability Number liN" which is dependent upon the depth of

excavation •

2.5.2. Cuts in Clay. N > 5 or 6. Reference is made to

Terzaghi and Peck, 1967, for an estimate of the apparent pressure

diagrams to compute strut loads in braced cuts.

An "m" value of 1.0 should be used except where "N" is

between 6 and 8 or if there is a great depth of soft material beneath

the cut. The theory should in this case take into account the greatly

increased depth of the plastic zones. An "m" value of 0.4 appears to

be in agreement with observations. The earth pressure may be much

larger and very large' settlements can also be expected.

2.5.:3. Cuts in Clay. N< 4. The classical earth-pressure

theory suggests that the earth pressure against bracing should be

zero in the case when N is less than 4. This is of course wrang,

14
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the pressure must have a positive value and the earth-pressure theory

should not be used for "N" less than about J or 4 whether the cu:t is

a shallow one in soft clay or deeper one in stiff clay. The shape of

an apparent pressure diagram serving as the envelope of the measured

strut loads at any stage can be represented by a trapezoid. The

width of the trapezoid should be in the range of 0.2H to 0.4 H.

2.5.4. Cuts in Clay, N=4 to 6. It is suggested that the

earth-pressure coefficients 0,2.r H to 0.4 ~ H should be considered as

the lower limit.

2.5.5. Clays and Sandy Clays. Measurement of one cut in

clays, sands, and stiff sandy-clays suggests an arched distribution

of earth pressure with the center of pressure near mid-height of

the cut, Drained parameters gave the best agreement with the ob­

served values.

15



IIDeep Excavation and Turmeling in Soft Groundll , Proceedings of the

Seventh International Conference on Soils Mechanics and Foundation

Engineering, 1969, vol. 3, Session 4, p 312.

PANELIST - T. KUESEL

Mr. Kuesel, of the firm of Parsons, Brinkerhoff, Quade &

Douglas of New York, presented his experience on constructing 14 miles

of soft-ground tunnels and six large subway station excavations for

the BART Project in San Francisco.

BART is a 75-mile route which includes 14 miles of cut-and-

cover and tunneled subways in San Francisco, Oakland, and Berkeley.

The tunneling methods used in the construction are described.

A. DEEP EXCAVATIONS

The cut-and-cover sections include 18 subway stations, and

involve excavations up to 70-ft deep, 60-ft wide, and 800-ft long.

Six of the stations are located in three-and-four track sections.

Thebe stations are up to 60 ft below the groundwater table

and resist the hydrostatic uplift pressure. The walls and slabs are

made of 3- to 7-ft-thick concrete. An internal structural steel frame

braces the exterior concrete shell. The concrete interior floor and

slabs complete the system.

The permanent structural-steel frame is designed to be used

during construction to support the excavation. In addition, temporary

struts are required to limit the depths of unbraced excavation to 15

ft below the deepest installed bracing level. The temporary struts may

be removed after the concrete and invert slabs are installed. This

16
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combination of requirements provides maximum support of the bulkhead

walls dur'ing construction, involves minimum quanti ties of temporary

materials, and requires only reasonable construction working space.

B. TYPES OF EXCAVATION SUPPORT

Temporary walls which are eventually removed and permanent

walls which become an integral part of the completed structure were

the two basic types of bulkhead wall construction used.

The temporary structures were designed by the contractor and

generally constructed of steel soldier-piles spaced at 6-ft centers

and spanned with wood lagging, with dewatering systems consisting of

eductors or deep-well pumps.

The permanent walls, designed by the engineers, consisted of

steel soldier-piles spanned with tremie concrete, which were desig-'

nated "SPTC walls".

The piles were installed in undersized, slurry-filled augered

holes so the flanges of the piles are in direct contact with undis­

turbed soil. This use of steel piles in the concrete wall aides control

of vertical plurnbness) facilitated connection of the permanent interior

structural framework, provided improved security of the slurry-filled

trenches against seismic shocks, and eliminated all reinforcing steel.

The concrete bulkhead wall provides an impermeable cofferdam which

allowed excavation and construction within without lowering the ground­

water table. However, the differential head between the water level

in3ide and outside required special provisions to control the seepage

beneath and wall and hydrostatic uplift pressures on the base.

17
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The· soldier pile and tremie concrete wall was specified for

two of the deep stations where the presence of highly-compressiQle

soils precluded external dewatering, and was an option for the other

four stations. The contractor opted for only one additional station

where the bulkhead walls had to be installed with less than 4-ft

clearance from the basement walls of two stores.

The depth of fill and soft bay-clay at one end of the

Embarcadero Station approached 90 ft while the depth of excavation

was 65 ft. The piles and tremie-concrete walls are anchored in firm

sand and dense-clay layers beneath the soft clay to obtain lateral

support. The most critical stage of the work occurred at an early

stage of excavation when only the upper levels of internal bracing

were installed and the unexcavated soft clay supplied negligible

lateral support because of the small modulus of deformation.

~ Consideration was given to underwater excavation methods

and installing cross-lot diaphragms in advance of general excavations.

These methods wuuld add to the cost, and the selected method was

satisfactory as long as adequate lateral .support of the toe was

developed.

Vertical settlements were monitored by surveys of marks

painted on existing buildings, sidewalks, and pavements. Some points

were installed via pipes driven through the pavement into the under­

lying soil to eliminate bridging effect.

Horizontal wall mqvements were generally measured by inclin­

ometers in vertical casings installed immediately outside the soldier

piles.

1$
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C. PRELOADING

'. '.__.....:...----~-~~. "",;,;:....:.-

At the time of installation, all struts were generally

required to be preloaded to about 25% of the design earth-pressure

load. The struts were required to be shielded from direct sunlight

to reduce the temperature-change effects.

D. WALL MO'VDJENTS

Wall movements were erratic but were generally kept within

one inch without difficulty, with no significant surface settlements.

E. STRUT LOADS AND EARTH PRESSURES

The design criteria for free-draining soldier-pile walls

specified a total earth pressure as KoH, with KQ taken as 0.4 to 0.5,

and redistribution of this total pressure in the trapezoid shape. An

allowance for hydrostatic pressure was added for impervious walls.

Generally, the strut loads were found to be lower than the

design loads, but they frequently approached the design loads.

The luad on the permanent struts showed considerable varia-

tion. The load increased from the preload value as the excavation

deepened. Temperature variations caused the strut to swell and

shrink, changing its load. When the concrete slab was poured, the

heat of hydration swelled the steel strut. This swelling dissipated,

but was replaced by concrete shrinkage. Final-stage concrete-creep

produced a gradual relaxation of stress in the beam as.shrinkage

strains were relieved. These effects were considerably more pro-

.nounced than any variation in earth pressures.

19



F. EFFECTS-ON ADJACENT STRUCTURES

MOst of the subway station entrances are located in th~

sidewalks.

Where entrances required construction below the existing

building footings, the footings were generally extended to "the

required depth by underpinning, with the piers constructed by sec­

tions in hand-excavated pits.

Where soldier-pile-and-lagging construction was used for

the deep station-excavations, limited precautionary underpinning was

generally undertaken. For large, heavy buildings, pretest pipe­

piles were used. "Underpinning control-piers" were installed in

shallow pits under the front column-footings for lighter buildings,

with hollow spaces provided_to receiye jacks to adjust the footing

depth if necessary.
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"Deep Excavation and Twmeling in Soft Ground", PrOceedings of the

Seventh International Conferences on Soils Mechanics and Foundation

Engineering, 1969, vol. 3, Session 4, p 335.

PANELIST - M. ENDO, JAPAN

A. INTRODUCTION

Japan is a generally mountainous area so that most low-
I

lands are situated on deltas covered by alluvial strata. Japan's

major cities are located on alluvial strata near the seashore. The

profile of soft alluvial strata consists of sand or silty-sand

overlying v~ry soft or. soft silty-clay.

B. EXCAVATION METHODS FOR BASEMENTS IN THICK ALLUVIAL CLAY

The article describes three methods of installing basements:

an open~casing method, a trench method, and a floating-island method.

The main problem in Japan is failure by heave.

The Japanese are trying to improve the vertical alignment

of units by using the ICOS method, the Soletanche method, the Else

method, and the CCCF method from Europe, as well as several original

methods in an effort to cut the costs of constructing basements.

Even after construction has been started, the method is altered when

distress is observed in the base of the excavation.

C. MEASUREMENT OF BOTTOM HEAVE CAUSED BY EXCAVATION

Ground stress-changes influenced by removal of load in the

excavation or addition of load due to buildings, may be reflected
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as bottom heave, lateral movement, and surface settlement. These

movemen~s must be a design consideration. The floatiIig-island- ~ethod

is described as applied to actual building construction. An equation

is presented to approximate the period of bottom heave and settlement.

D. EFFECTS OF EXCAVATION ON BUILDINGS IN SURROUNDING AREA

A discussion is made on the study and monitoring of a pile­

supported building beside excavation on two sides. Generally, there

were no adverse effects on the structure. Total settlement was large

while the angular distortion was 1/1000. A conclusion is drawn that

there is a fear of adverse effects of excavation caused by changes in

pore-water pressure; however, workmanship has a great effect on

settlement •.
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Golder, H. Q. and Seychak, J. L., "Soil Problems in Subway Construc-

tion", Third Pan-Am Conference on Soils Mechanics and FoundatioI;l

Engineering, Vol. II, 1967, P 203.

The authors have divided the soil problems into three

classes: open-cut excavations; ground-water control; and underpin-

ning and foundations.

OPEN-CUT EXCAVATIONS

The problems which arise are:

a. The magnitude and distribution of earth pressures on the

tempo~ary supports.

b. The magnitude and distribution of earth pressures on perma-

nent structures.

c. The type of temporary supporting structure and:

1. the horizontal force on it;

2. the horizontal resistance required at. the toe; and

3. the vertical loads.

The authors state the responsibility of a soils engineer is

to supply strictly the end-result to the designers, preferably as a

diagram of lateral earth-pressures. The authors present the classical

method of calculating the earth pressures.

Earth Pressure on Permanent Structures

It is not always realized that the earth pressure on a per-

manent structure buried in the ground can be greater than that on a

temporary structur~ used in its construction. The difference is due
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to strain in the soil and the deformation of the structure, whereas

for the temporary work there is nearly always sufficient deformation

of the supporting structure to reduce the lateral earth-pressure to

the active value. This is not sa with the rigid box-type structure.

Types of Temporary Supporting Structwes

The vertical face can be -supported in many different ways,

including the following:

a. Soldier-piles penetrating to below the base of the excavation,

either driven into the ground or placed in drilled holes, with

horizontal timbers wedged into the soldier piles as excavation

proceeds.

b. Vertical timber-sheeting, driven down as excavation proceeds

and supported by horizontal walers at intervals.

c. Steel sheet-piling driven to, or below, the level of the bottom

of the excavation before excavation starts and supported by

walers at one or more levels.

d. Vertical reinforced-concrete walls formed in the ground before

excavation, either in panels by the slurry-trench method or as

a continuous row of bored piles.

e. In granular soils, solidification of the material by injection

and support of skeleton timbering.

Of these methods, the first is usually the cheapest and

is used where soil and other conditions permit.
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Horizontal Forces on the Structure

The design of the supporting structure itself present~ no

problem. The strut arrangement is usually dependent on the layout

of the finished structure.

Passive Resistance at the Toe

Passive resistance can be calculated Using the classical

formula, Where the supporting structure is a continuous wall, the

classical formula for two-dimensional analysis applies, Where soldier-

piles are used, the width of the pile is multiplied by an empirical

factor to allow for a three-dimensional effect,

. Vertical loads from Supporting Structure

There is always some·vertical load on the supporting strue-

ture from the downward drag of the soil on the adjacent buildings or,

in some cases, from the pull of inclined anchors.

Stability of the Base of Excavation

The first approach is to calculate the critical depth of

-~excavation using the formula H - 8.F' Where:

H = critical height;

C = shear strengths of soil,

~ weight of soil per unit-volume; and

F = factor of safety,

If the required depths exceed the value of H for a reasonable factor

of safety, then an unsupported excavation cannot be made.
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Sloping GrO!.mg.

The problem of supporting the lateral earth pressure i.s

generally not normally serious, but the problem becomes more diffi-

cult if the ground surface slopes downward away from the subway on

one side. The passive resistance on the downhill side can become

less than the active pressure from the. uphill side.

GROUND-WATER PROBLEMS

It is not always possible to vi~ually observe the water

level in clay soils, and the hydrostatic conditions must be determined

by piezometers. The piezometric level may be appreciably above the

bottom of the excavation and a dangerous upheaval pressure may exist;

therefore, the first essential is a careful determination of the

hydrostatic conditions, whatever the soil may be.

If the free ground-water level. is, above the bottom excava-

tion, the~ some form of water lowering will be necessary.

The ground-water level may be lowered by the construction

work since the excavation itself may act as a large well. The per-

meability of clay is low, and the water flow may be so small the free

water either evaporates or is removed with the excavated material.

Silts are in many respects the most difficult to deal wi-l-l1..

Gravity flow of water is either slow or nonexistent, and vacuum

systems or electro-osmosis must be used. Injection processes are

of little use, but an 'alternative is to excavate using compressed air.

The geotechnical investigation should establish the ground-

water level along the route both by piezometer measurements and by
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inspection. Ground-water levels vary during the year .and- the obser­

vations must therefore be made over a sufficient period of time.

The most important soil property in ground-water studies is

the permeability. The coefficient ·of permeability can be estimated

from a particle-size distribution-curve by using Hazen's approach,

where K (centimeters per second) :; D{omm. Actual pumping tests are

otherwise the best method to obtain the coefficient of permeability•.

DESIGN OF WATER-LOWERING SYSTEM

When water-lowering is necessary, a system should be

planned, installed, and operated before the excavation reaches the

water level. ,
Two general types of system are available: the suction or

shallow system, and the pressure or deep system. The shallow system

includes well-points and suction wells; the deep system uses submer­

sible pumps or eductors.

Well-points are usually effective only to depths of 12 to

15 ft. With careful installation of the system, dewatering to depths

of 18 ft can sometimes be achieved.

Suction wells can lower water 18 to 20 ft. This is because

of the greater diameter of the valve, say 20 inches.

Pumps. are installed at the bottom of the well and pump

against pressure in the deep-well system. There is no limit to the

lowering which can be achieved with this system. Eductors can be

used as an alternative.
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Th~ first step in designing a system to lower the water

table is to make an estimate of the total quantity of water which

will have to be pumped to achieve the required lowering. A check is

made immediately after the first well is in operation to see if the

design is correct. The wells should always be bored deeper than seems

necessary in a deep-well system. The added costs during the construc-

tion of the well are small, but a well that is not deep enough is

practically useless and it is impossible to deepen it after the fil-

ter sands have been placed arid the boring tube withdrawn.

UNDERPINNING AND FOUNDATION PROBLEMS

It is always important to realize that small settlements

of a building which will cause minor cracking involve no risks to

structural damage, and can sometimes be allowed when the cost of

repairing the cracks is much less than the cost of preventing them.

Examples

The authors present 15 examples in their paper illustrating

types of problems. Some of these examples affect the design and con-

struction of cut-and-cover tunnels.
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Knight, G. B., "Subway Tunnel Construction in New York City", l\meri-

can Society Civil Engineers Journal of Construction Division,

September, 1964, P 15.

The applicable parts of this paper concern the underpinning

of the Hudson and Manhattan RR Station at 30th Street and Avenue of

the Americas.,

The tunnel was advanced by a pilot-tunnel-slabbing procedure

parallel to the strike of the almost vertically-dipping Manhattan

Schist. Generally, pressure-relief holes (two 8-inch diameter burn~

out holes) were only used in the pilot-tunnel drive, but relief holes

were also made under the station for blasting control of the slabshots.

The original design of the floor included structural members

spanning the tunnel and bearing 3 ft on the rock on both sides of the

excavation.

Temporary columns were placed to limit the floor member

spans to 12 ft during construction.

The load was transferred to permanent steel columns with

steel wedges (up to 26 by 26 by 2 inches in size )'. Finally, the steel
/

connections were welded and encased in concrete.
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Mayo, R. S., Tunneling - The State-of-the-Art, Study prepared for

HUD, 1968, P 179.

Cut-and-Cover Projects:

A. RECENT PROJECTS COMPLETED

L Montreal Metro: JO-pereent cut-and-cover method. Stations

built close to surface by cut-and-cover methods.

2. Toronto Subway: mainly cut-and-cover method,. Had several

test sections.

B. EXISTING

L New York

2. Boston

3. Philadelphia

Chapter 8 - Alternatives to Tunneling

This chapter refers to cut-and-cover tunnels in general

only, but gives good references.
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Meister, Kurt, "Probleme des U-Babn-Baus::, Bauplan-Bautechnik, June,

1970, P 278.

1.' FUNDAMENTAlS

Improvements to traffic at several levels at high traffic-

flow centers include increased traffic capacity, higher travel speeds,

increased traffic ,safety, fewer accidents, and increased traffic

economy.

2. TECHNICAL AND ECONOMIC VIEWPOINTS OF SELECTION OF CONSTRUCTION
METHOD

Underground construction is extremely expensive. Extensive

research and study, and knowledge of construction methods and the

problems associated with them, plus an awareness of developments and

new procedures are necessary for selecting an optimum system. The

construction engineer should solve these problems in close cooperation

with the designer.

Limitations of Open and Closed Construction Methods

The choice of construction methods depends mainly upon:

routes for relocating traffic and utilities and allowable traffic

interruptions, geology, hydrology, and type of urbanization.

Particular Aspects of the Open Construction Method

Open construction methods are economical to about 20-meter

depths.

Advantages: Open construction is the most technologically

developed and can be used any place where the local conditions, es-

pecially urbanization, permit.
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Disadyantages: Existing structures, tracks, utilities, and

waterways which must be underpassed or relocated, traffic inter~p­

tions, disturbance to the residents from noise.

The following methods have been shown to be economical if

selected considering the above-mentioned factors: construction with

sloping excavation sites; construction with partly-sloped excavation

walls; construction with retrievable earth-support; driven soldier-

pile wall; drilled-in soldier-pile wall; steel sheet-pile wall; and

construction with ground support left in place, especially drilled-

pile walls in connection with trench construction.

Economic Aspects of the Closed Construction Method

The costs are 1.5 to 2.5 times higher than for open

construction.

3. CONSTRUCTION WITH SOLDIER-PILE WALL

The Berliner Bauweise (Berliner Construction Method) con-

sists basically of I-beams placed at 1.5 to 2.5 meters spacing and

driven 2 to 3 meters below the excavation bottom. Timber lagging is

placed as excavation proceeds, and cavities are carefully filled.with

sand. Struts are placed between the soldier-piles as excavation pro-

ceeds. The vertical walls of the final structure were built directly

against the timber lagging between years 1900 and 1940.

A plastic layer was placed on the timber lagging after the

base concrete was placed. Waterproofing was placed on the base con-

crete and the plaster. The disadvantage was the ground support could
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not be retrieved. A development was to create an 80-cm-wide space

between the ground support and the structure. The bulkhead could

then be retrieved without damaging the waterproofing, and larger­

sized form-elements could be used. Further developments involved

drilling in the soldier-piles which reduced vibrations and the

soldier-piles could be placed with greater accuracy.

4. MONOLITHIC CONSTRUCTION WITH BITUMINOUS WATERPROOFING

The construction_method is dependent upon the design. The

predominant method is to use cast-in-place concrete. The use of large

form-elements and movable inner forms were rationalized. Closed box­

sections of square or rectangular shape have proven to be feasible.

Center supports have been used in some places, for example, Hamburg,

Tokyo, and Berlin, while designs without center support have been. used

in Cologne, Moscow, and Mexico City. Typical cross-section dimensions

are given in the article. The factor of safety of i.l is desirable

against hydrostatic uplift. Anchors have been tried to resist uplift.

5. TUNNEL CONSTRUCTION WITH PREFABRICATED ELEMENTS

The advantages of prefabricated elements are shorter con­

struction time, shorter time for traffic disturbance and rerouting,

shorter time for groundwater lowering, fewer problems for residents,

and less equipment at the site. The Moscow Metro was the first sub-

way constructed with prefabricated elements. The design was such

that the same type of elements could be used both for one-and-two­

track sections as well as for the stations. Elements for the
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two-track tunnels were the base slab, sidewalk panels, footings for

the center wall, the center-wall panels, and deck elements.

6. CONSTRUCTION PHASES

A high ground-water table may add additional items.

a. Preparation Work

S1ll'vey
Rerouting traffic
Inspection of obstacles in alignment
Relocation of utilities
Fences

b. Construction Phase 1

Construct guide-trench
Drive piles

c. Construction Phase 2

Break-up street
Install dewatering system
Excavate
Place lagging between soldier-piles
Place first bracing

d. Construction Phase 3

Excavate
Place lagging between soldier-piles
Place second and third bracing
Build in waler in excavation bottom at toe of wall

e. Construction Phase 4

Leveling C01ll'se (mud seal)
Underconcrete (base c01ll'se)
Place slab insulation
Pour protection-concrete
Pour slab-concrete

f. Construction Phase 5

Rearrange. bracing
Place concrete forms
Place reinforcement
Pour the structure concrete

34

. '-.



____.w_.........._~_._, ~_-- -.~- -------------_.._-~----~-_.~------- ~_._---

g. Construction Phase 6

Remove forms
Place wall and deck insulation
Build brick walls outside waterproofing
Backfill the working space on the sides of the structure
Remove lagging

h. Construction Phase 7

Place protection-concrete on roof
Backfill excavation
Remove lagging and struts

i. Construction Phase 8

Extract soldier-piles
Restore street pavement

j. Final Work

Remove dewatering system
Clean up construction site
Remove traffic blocks

The work can be divided into four main phases:

1. Installation of ground support

2. Excavation and backfilling

3. Concrete and steel work

4. Waterproofing

It is not possible to exactly separate the four construction

phases; for example, placement of lagging and struts must be done in

close relation'ship with the excavation. The concrete work is closely

related to the waterproofing.

7. CONSTRUCTION WITH WATERTIGHT CONQRETE

Watertight concrete has been used frequently during the last

ten years. Tunnel sections have been built with watertight concrete
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in Brussels, Cologne,. Hamburgj MUnich, Stockholm, and Toronto.

Toronto now exclusively uses watertight concrete after successful

experiments.

Construction time is saved due to less earth work, elimi-

nation of separate waterproofing, elimination of protection concrete

and masonry protection, walls,reduced construction time, and lower

costs.

The entire cross section was poured at the same time with-

out horizontal construction joints.

8. ECONOMIC COMPARISON OF DIFFERENT CONSTRUCTION METHODS WITH
RETRIEVABLE GROUND-SUPPORT SYSTEMS

Four different methods are compared. The first method has

struts while the other three have tiebacks. The second method is the

same as the first except for the tiebacks. The. third method has

watertight concrete and the fourth method has prefabricated elements.

The working time breaks down as follows:

Cround Support Earth
Method System Work Concrete

1 26% 30% "28%

2 32% 28% 26%

3 39% 28% 33%

4 33% 31% 21%

Waterproofing

16%

15%

16%

The total construction time for the different method of

construction was in percent of the total construction time for

Method 2: 94% for "Method 1: 78.5% for Method 3: and 93% for Method

36



4. In other words, a savings of about 21.5% was possible by using

the watertight concrete. The savings on the construction site was

7% using prefabricated elements.

9. SUMMARY

The soldier-pile walls have shown themselves to be the most

economical method. Geologic or hydrologic conditions may show. that

large-diameter drilled piles or slurry-trench' walls are economical

in certain places. The further development of .the tunnel structure

should be based upon the economy of using watertight concrete. The

problem of electrical insulation of the tunnels should be solved in

cooperation between construction and electrical engineers.
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"Novel Methods .Expedite london Underpass Scheme", World Construction,

July, 1961, P 18.

The construction site was located in the heart of london at

}~de Park corner and Marble Arch, The heavy traffic (120,000 vehicles

per l2-hour period at Hyde Park) had to be kept flowing at all times.

A central concrete plant and steel yard was set up in Hyde

Park. The·concrete plant was semi-automatic with a 60-cu-yd/hr mixer.

Aggregate was loaded by hydraulic shovels. Distribution was made by

4-cu-yd truck-mixers, the standard tipping trucks, and skip dumpers.

The steel was cut and bent, and the cages were prefabricated in the

steel yard, To save double-handling, much steel was transported by

trailer directly from the bending tables.

The maximum advantage was taken of the dual purpose of the

plant, for example: excavators were used as cranes.

The Milan Method was used past a hospital to avoid the ~oise

from pile driving. The guide walls were 3-1/2 to 4-ft wide. Trenches

were 2b inches wide and 40 ft deep. The concrete was placed in 16-ft

bays.

The diaphragms were supported by steel walings and struts

in standard units of two struts to a 30-ft length of waling. All

struts were preloaded by hydraulic jacks. The excavation was carried

out in steps, according to the position of the bracing. One-and-a­

half cu yd drag lines were used for the top section. Narrow heavy-

weight grabs were used between the bracing. Tractor shovels assisted

in grabs.
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Dense concrete was used in the box structure, which made

asphalt waterproofing unnecessary. This reduced the number of qpera­

tions and speeded up the work.

Pedestrian subways were built by precast segments. The

site operation time for the precast subways was a third to a quarter

. of the time for regular in-situ construction. Fifty linear feet of

precast segments were built per week. Some underpasses were built

by U-shaped units forming floor and walls.
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"Hail TUIUlelUnderpasses a Hunway in Holland", Engineering News-

Hecord, April 20, 1967, P 42.

p~ excellent article on general procedures.

Two methods of construction were used: a) slurry walls,

and tension piles to hold the tunnel down, and b) chemical stabiliza-

tion of soil excavation in the dry.

The high water-table made conventional site drainage im-

practical. Thirty-eight-ft-deep walls were built by the slurry-trench

method. Three-ft-deep guide-beams were cast on each side of the

28-inch-wide wall. Walls were cast in 12-1/2-ft-long panels, which

were completed in a nine-hour workday. The tunnel was divided in

sections by transverse steel sheetpiles.

Shores Viel'e placed between the deep walls and could be

adjusted with jacks to compensate for changes in temperature and water

level. Excavation below water was made first with hydraulic grabs and

buckets, followed by waterjets and suction to get a smooth bottom.

Uplift was resisted by tension piles beneath the floor.

The head, shaft, and toe of piles were cast separately, then joined

by gluing and prestressing with a single bar. The piles were vibrated

into place which caused subsidence around each pile and settlement of

the tunnel walls. The joints accommodated the wall movements.

A 3-1/2-ft-thick floor was cast under water and, after de-

watering, a 9-inch-thick reinforced concrete floor was cast on top

thereof.
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Chemical stabilization eliminated the need for tension

piles in the other section.

A sealed layer was created beneath the excavation by in­

jec'ting chemical grout into the soil 52 ft below the surface. At

that depth, the weight of the overlying soil was in equilibrium with

the water pressure.

The injection points were 30- by 36-inches apart, covering

8 sq ft. Injection tubes were vibrated in place.

The tunnel was divided into 50-ft sections. The water

tightness was checked by well-points and piezometers in each section.
"-

The roof was cast in-the-dry directly on the soil, with

temporary wood sheetpiling as forms. The excavation was made under

the roof, and the final step was to cast the floor.
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Skempton, A. W. and MacDonald, D. H., "The Allowable Settlements of

Buildings", Institution of Civil Engineers, Part III, Vol. 5,

Lecember, 1956, P 727.

The numerous surveys the authors have made show the design

loads are generally conservative.

The authors have shown a relationship between angular dis-

tortion and maximum settlements,. and have recommended safe settlement

criteria.

The table below summarizes the type of damage that can be

expected, due to angular distortion.

Angular
Distortion

IL

·1/150

1/250

1/]00

1/500

1/600

1/750

Damage Criteria

Considerable cracking in panel walls and brick
walls.

Safe limit for flexible walls, h/L < t.
Limit where structural damage of general
buildings is to be feared.

Severe distortion of frame.

Limit where tilting of high, rigid buildings
might become visible.

Limi t where first cracking in panel walls is
to be expected.

Limit where difficulties with overhead crar.~s

are to be expected.

Safe limit for buildings where cracking is not
permissible.

. Diagonals start to buckle.

Limit where difficulties with machinery
sensitive to settlement are to be feared.

Note: The above limits are strictly under the buildings over dead
weight.
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In the discussions, Terzaghi mentions he hopes the above

criteria will not be included in text books because of the short-

comings. Terzaghi stated that the ratio between angular distortion

and maximum settlement'were too sweeping to be accepted in their

present fom.
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Thon, J. G. and Amos, M. J., "Soft-Ground Tunnels for BART" , Wll

EngineerilW ~ American Society Ciyil Engineers, Jun~, 1968, p 5~.

Two support systems - underpinning and column pickup - are

specified for buildings which, because of age or construction, may

be damaged by settlements.

Underpinning is used to support existing footings located

wi thin the zone of ground movement caused by turm'eling. The under-

pinning is made by piers on piles seated below the zone of potential

ground movement. However, a column pickup system is prefe-rred where

it appears that underpinning may make a building vulnerable to damage

by future ground movement. With the colunm pickup method, a building

is maintained in its original position by separating its' columns amd

walls from the existing footings. The superstructure is maintained in

place by jacking the columns~ and walls away from the sinking footing.

When the tunnels are past, the superstructure is permanently recon­

nected to the footings.

Slurry-wall construction techniques were used for building

a 90-ft vent shaft (16th Street and Civic Center Station) in San

Francisco. It was anticipated that lowering the watertable in the

sand strata might cause loss of ground beneath adjacent buildings.

The walls of the 60-ft by 20-ft. shaft were designed as eight

concrete panels spanning between vertical steel-joint members and

totaling 93-ft in depth. These members were placed in slurry-filled.

holes which were then fill.ed. with a weak sand:"cement grout. The

trenches between the joint members we~exc~a~next anasimulta-

neously filled with sIur:r.1.



The slurry acted as a water barrier and ground support,

preventulg movement under the adjacent buildings. It contained a

minimum of 0.6-lb of bentonite per gallon of water; it had a density

of 60 to 85 pef, a minimum viscosity of 15 centipoises at 20 deg C,

and a minimum water filtration loss of 20 cc in 30 minutes. In the

final stage of the process, concrete was tremied through the slurry,

displacing it to form the wall.
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"Two Canadian Cities go Separate Ways in Building Their Subways",

Engineering News-Record, August 6, 1964, p 86.

Toronto is building for steel-wheeled trains in shallow

cut-and-cover trenches on off-street- rights-of-way. Montreal is

drilling through rock beneath city streets to build tunnels for

rubber-tired trains. Both to be completed in 1967.

Advantage for Toronto: Did not lose any major artery during

the years of construction; streetcar route (on Bloor Street) could be

kept running until the subway replaced it, working relatively uniill­

peded on private right-of-way; having to maintain traffic only on

cross streets; avoiding the utility pipes and cable under the main

streets; and increased value of the right-Of-way property itself once

the subway runs under it. .Almost the full cost of the right-of-way

is expected to be recovered from the sale of air-rights. Part of the

subway is built to carry buildings up to 20 stories.

The tunnel runs generally about 25 ft underground with 8-ft

cover in sand and clay, sometimes below groundwater. The Milan Method

was used in one short section because of problems with adjacent build­

ings and groundwater, not because it was cheaper.

Regular cut-and-cover tunneling; soldier-piles (12WF40) pre­

bored at 10-ft centers along both sides of the right-of..;,way, 2-ft

outside the width of the subway structure. First lift was excavated

with backhoe to expose utility pipes. Struts (24WF100) were placed

at ground level and utilities suspended from there. Timber decking

(12 by 12 inches) placed on cross streets carried the traffic
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temporarily for side roads. The rest of the excavation was taken out

with backhoes and loaders in one or two lifts. The bracing was. COID-

pleted with struts just above the subway roof and 9 ft above the
,

invert.

The subway structure is 33-ft 2-inches wide and 15-ft

7-3/8-inches high. Concre'te was poured in 50-ft sections. Two-ft-

thick invert and benches cast on compacted gravel base. MObile

forms were used for walls and roof. The outside walls are 2-ft

thick and the center wall l-ft 6-inches.The roof is 2-ft thick.

The utilities were placed on columns after roof was poured and the

trench was· backfilled.

Some sections in MOntreal were built by the cut-and-cover

method, but no details are given in the article.

Montreal's tunnel (single tubes 23-ft 4-inches wide by

l6-ft 3-inches high) drilled thTough good rock will give a much

cheaper tunnel than the Toronto cut-and-cover tunnel.
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Caspe, M. S., "Surface Settlement Adjacent to Braced Open Cuts",

Journal, American Society Civil Engineering. V-92, July, 1966, p. 51.

The procedure is to estimate the maximum probable movement

of a bulkhead, compute the settlement curve, and determine whether

the structure can sustain the settlement.

The settlement will gradUally decrease with increasing dis-

tance from the cut. A sharply defined limit for the se_ttlement will

occur only if a complete Rankine-type of wedge movement is developed.
(

The maximum tolerable differential settlement between the found~tions

will be governing, therefore, instead of the absolute movement.

The theory is,.in short, that the horizontal displacement

of the bulkhead is related to the vertical settlement by Poissons

Ratio. These calculations are made for horizontal strips reaching

through a zone near the bulkhead which is in plastic equilibrium and

through a transitional zone to the undisturbed soil which is in elas-

tic equilibrium. The settlement is summarized vertically over the

horizontal strips extending through the observed point.

The weakness of the theory is the normally-vague knowledge

about Poisson's Ratio. However, the formula given to calculate the

shape of the zones for elastic and plastic equilibrium may give a

clue to estimating the area under influence.
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Dr Appolonia, D. J., "Effects of Foundation Construction on Nearby

Structures", 4th Pan American Conference Soil Mechanics and

Foundation :Engineering, San Juan, Puerto Rico, June, 1971, p. 1.

I, INTRODUCTION

One or more of three principal construction operations is

involved in cut-and-cover tunneling: excavation, dewatering, and

pile driving. Anyone of these may cause· important movements of the

adjacent ground.

Table 1. Steps in Engineering Construction Operation So As To
Prevent Damage to Nearby Structures

Steps

Survey adjacent structures and utilities
and establish allowable movements

Evaluate soil conditions and probable
construction methods
Identify key measures of construction
performance

Write construction specifications
relating to performance of nearby
structures

Design temporary-support ~ystems,

dewatering operations, etc.
Establish construction procedures

Initiate surveillance program for
checking performance and evaluating
construction procedures

Modify construction as necessary
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Party Responsible

Design Engineer

Des ign Engineer

Design Engineer

Contractor

Design Engineer

Contractor



II. M)VEMENTS CAUSING DAMAGE TO NEARBY BUILDINGS

Angular distortion (differential settlement between two

points divided by the distance between points) is usually used as

an index of damage potential. Skempter and MacDonald (1956) and

Bjerrlim (1963) establish a criteria for different components that may

be tolerated.

Table 2. Factors Influencing Tolerable Additional Movement of
Existing Buildings

Type of movement
Rate of movement
Magnitude of distribution of movement
Type and construction of building
Age and existing condition of building

Generally, movements caused by nearby construction can be

tolerated less than under its own load. Settlements caused by ne~byex-

cavation occur suddenly and with greater differential movements.

Economics is involved in determining the amount of movement

that a building can take; for example, the cost of repairing cracks

versus preventing the cracks.

III. M)VEMENTS CAUSED BY PILE-DRIVING

Adjacent stru~tures may be damaged by pile-driving operations.

In hard ground by transient vibratiops -
4 in./sec particle velocity is usually sufficient to crack pl~~ter.

Loose deposits of fine sands and silty sands below water table
will densify, causing settlement at distances of 30 to 50 ft.
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In soft-to~edium clays, large excess pore-pressures are gene­
rated during driving, since the ground is displaced laterally
and the surface heaves. Subsequently, the ground settles as
the excess pore-pressures dissipate.

Excavation and dewatering tend to decrease the heave and

increase the settlement_

Factors having an effect on the induced pore-pressures and

IOOvements are:

The spacing of the piles;
The type of piles;
The method of pile installation; and
The sequence of pile driving to minimize movements.

Steel H-piles or prebored holes may be used.

Important movements may be expected at distances up to the

thickness of the clay being penetrated.

IV _ MJVEmITS CAUSED BY DEWATERING

The ground-water level must be lowered when excavation is

to be made below the water table in-the-dry. Excavation in sandy soils

will require some form of pumping, while excavations in clays may not,

because of the clay's low permeability_ Pore pressures are changed

at the boundary of excavation and these changes may cause IIlOvements.

Movements may also be caused by soil erosion, accompanying uncontrolled

seepage, or by soil consolidation. Sands and silts are most susceptible

to erosion from seepage. Problems are most often caused by careless

pumping from sumps or ditches, or by failure to prevent erosion of

soils through leaks in temporary retaining walls. Troublesome settle-

ments during excavation in cohesionless soils are almost invariably

caused by failure to adequately control groundwater flow.
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Pumping from sand strata may decrease the pore-water pressure

at large distances from an excavation. Dewatering will cause settle­

ment if the subsoil contains layers of compressible clay or silt.

Large erratic settlements caused by flow or migration of sands into

an excavatiqn are not uncommon. Piping can lead to catastrophic

failures because movements usually occur rapidly and result in large

differential settlement. Piping is usually initiated at a smaller

average gradient than the critical gradient predicted by Terzaghi and

Peck. They indicate that piping in each instance has two common charac­

teristics: First, the material overlying the pipe always has some de­

gree of cohesion sufficient to form the roof or the erosion channel.

Second, subsidence of the roof occurs at considerable distance f~m

the discharge end of the pipe, indicating that the erosive capacity

of a spring increases as the length of tunnel increases.

The mechanics of piping failure by heave are discussed. An

example in the New York subway is presented, where the excavation was

made in fine sand and coarse silt near buildings founded on short

piles. The ground water percolated up under the sheet piles which led

to boiling at the base of the excavatio~and caused footings of adja­

cent buildings to settle about six inches. Driving sheet piles d(~~

may be used to prevent piping by heaves.

Another measure is to use permeable rather than impermeable

sheeting and control leakage through the wall to reduce the total head.

This method was used successfully in the silty sand in a subway con­

struction in New York.
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In granular soils the resulting settlement of adjacent

buildings is very insignificant from lowering of water table, ex-

cept in very loose sand. Lowering the ground-water level may cause

large settlements over widespread areas, however, when layers of

soft clay, silts, or organic materials are present. Until recently,

engineers believed that wellpoint dewatering from the sand at NITT would

lower the water table only in the vicinity of the excavation. Measure­

ments made in observation wells have proved this belief to be incorrect.

Data presented by D'Appolonia shows that dewatering, even for shallow

excavations in sand, can depress the ground-water table at very large

distances. Limiting the extent of the drawdown by such methods as

grouting, recharging ground water, and the use of steel sheeting can

be devised. However, these procedures nroduce disappointing results

at times.

V. MOVEMENTS CAUSED BY EXCAVATION

D'Appolonia describes first the general mechanics of soil

movements caused by excavation in different soil types and gives then

a more comprehensive description of the behavior of soft to medium­

stiff clays.

Excavation removes a mass of soil and water and produces a

reduction in total stress along the sides and in the bottom of the

excavation. The reduction in total stress during excavation causes

the soil to tend to move inward toward the excavation and upward at
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the bottom of the cut. The upward movement of the bottom is accom­

panied by an inward movement of the soil below excavation level'- If

these movements occur, the so'il adjacent to the excavation undergoes

1ateral displacement and settlement.

The movement depends upon the dimensions and especially the

_depths of the excavation: the soil conditions, the rigidity, and the

method and sequence of installing the support system, the time during

Which the excavation is left o~en, and the construction detajls and

worlananship.

During the last decade, numerous field measurements have

been made. Almost all of the data was obtained from excavations in­

volving soldier piles and timber-lagging or steel sheeting. Peck in

his evaluation of lateral movement and settlement associated with

excavation, has classified observational data in accordance with four

principal types of subsurface materials: cohesionless sand, cohesive

granular soil, stiff clay, and soft-to-medium clay. To this list,

David D'Appolonia adds organic silt.

Cohesionless sand and cohesive granular soil - the few avail­

able studies suggest that the movements are small if the ground-water

level is below the bottom of excavation or otherwise brought under

complete control. The evidence is that movements will be small if the

braces are adequately prestressed.
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&lft and medium clay - the maximum inward IlOvements of the

sheeting and maxinrum surface settlements are commonly on the order of

1% - 2% of the excavation depth. Peck has prepared a diagram for es~

timating the settlements that might be expected under various con-

ditions which has been included in the article.

Stiff clay - as the stiffness of the clay increases, the

movements caused by excavation decrease rapidly. Only a small number

of cases have been reported where clay's undrained strength is greater

than about 2000 psf. For these clays, maximunl movements are only a,

small fraction of one percent of the excavation depth.

C0mpressible silt - measurements made in several test sec-

tions along a subway excavation in Boston demonstrated that movements

associated with excavation of compressible organic silt can be as

"large as the movements caused by excavation of soft clay

Excavation in Soft and Medium-Stiff Clays

The relationship between settl~ent, sheeting movements,

and bottom heave is described. The writing is largely based on the

comprehensive measurements made at several excavations in Oslo and

reference is frequently made to work by Bjerrum. It is shown quite

clearly, among other things, that both sheeting deflection and settle-
I

ment increases as bottom-stability failure is approached.
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The following factors controlling lateral wall movements

that occur above excavation are listed:

a. Horizontal and vertical braced spacing.
b. Depth of excavation below braced level before brace is installed.
c. Length of excavation parallel to wall at anyone level prior to

installing braces at that level.
d." Elapsed time between excavation and base installation.
€. Details of prestressing and bridging braces.
f. Details of excavating and placing lagging between soldier beams

A diagram shows how the sheeting deflections occur above

and below excavation levels for sheeted excavation in medium clay,
I

during the construction period. A comparison is made between sheet-

pile walls and cast-in-place concrete walls. The concrete wall con-

structed using the Slurry-trench method had less movement by a factor

of 10 than the sheet-pile wall.

In conclusion, D'.Appolonia has made a table summarizing

the foundation construction effects on nearby structures under the

following headings: Construction Operation and Soil Type; Cause of

Movement and Type of Problem: Nature of Movement; and Preventive

Measures.
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"Three Uses of Chemical Grout Show Versatility", Engineering News­

Record, May J,l, 1962, p. 68.

This article deals with three different projects in which

chemical grouting was used.

Plattsburgh Missile Base

Chemical grouting was used. After that, the contractors

first had tried to stop the leakage in joints and bolt holes with

welding and sealing compound. 00 was used and the gel-time was con­

trolled to between three seconds and several hours.

A basic principle of chemical sealing is to prevent water

from flowing through the soil to a lX'tential point of leak. The flow

of water is stopped by filling the voids in the soil with fluid chemi­

cals which are allowed to solidify in place and create permanent water­

impermeable barriers.

Pipe-Jacking for the Almeda. California County Flood Control and Water

Conservation District

A pipeline was built through a 65-ft-high levee. Dry sand,

gravel, and small boulders were encountered. The contractor decided

to inject a mixture of sodium silicate (waterglass) and a chemical

reagent into the formation. .Any of several reagents can be used to

cause it to gel. The setting time was experimented with on the job.

site. Ten-ft-1ong 1/2-inch.pipes were driven into the formation. The

grout was injected under pressure ranging between 100-120 psi. The in­

jection needles were withdrawn I ft at a time.

I

/
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Caissons Foun'ded on Rock in Dallas

A chemical-grout injection system was used to sink shafts

for a drainage tunnel under dovmtown Dallas. The tunnel itself was

in. rock. The overburden varies, being an average of 25 ft of watery

sand with clay about that.

The contractor built a grout-injection system, using 3/4­

inch pipe welded to the inside of the caisson wall, about I ft up

from the cutting edge; Chemical grout was pumped dovm a vertical riser i

pipe to the injection and out into the sand around the bottom of the

caisson. The chemical grout used was AM9.

The caisson was sunk ,through the sand and embedded into

the limestone. When the risers were in place and boxed-in with wood,

the bottom of the caisson was backfilled with about 8 ft of wet s~d

to equalize the hydrostatic pressure so the chemical grout did not

flow back into the caisson. After the JlJIB was mjected, the sand

was removed and the casing was checked for any leakage.

The cnntractor felt the cost wouldn't be too much more than

the cost of renting sheet piling and at the same time they have the

caissons. A chemical grout made it easier to retrieve the casings.

The contractor estimated that they could install the

caisson w~th grOuting in two days instead of the two weeks needed

when sheet piling alone is used.
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"Builder Excavates Under Protest", Engineering News-Record. January

18, 1962,p. 22.

The Contractor stopped excavating 10 ft above the required

depth claiming the dewatering method he was required to use was un-

suitable for excavating below that level.

The contract required excavation to dewater the site with

two-stage wellpoint systems. Observations of the effects of pumping

led t~e contractor to be concerned over the probable effectiveness of

the lower water-stage wellpoint system. Professors Ireland and Rut-

ledge were engaged, and concluded that the wellpoint system would not

work.

The soil was very fine silt, with I1.0 grain-size from.O.OOI .

to 0.002 rom. The coefficient of permeability was on the order of 10-7

cm/sec. The installed piezometer indicated no appreciable lowering of
l

water with continuous pumping operations.
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nDry FOlmdation Work in 34 Feet of Water", Engineering. \Jews -Record,

July 20, 1961, p. 41.

Excavation for a Humble Oil & Refining Company Office building

had to go dOVID 54 ft. The grOlmdwater was at 20 ft below street level.

The contractor installed a perimeter dewatering system, completely

encircling the city block; It was especially designed for Moretren~h

ejector system with 100 ejector wells spaced on 10-ft centers.

The pumping system was in operation night and daJ fL~r over

a year to control the groundwater and hydrostatic pressure.

The major soil at this site is stiff clay with si lty-sand

strata.

Conventional dewatering methods would have interfered witl~

construction. The ejector system could lower the grounclwater:;O ft L~r

more in a single stage.

Twenty-five ejector wells were installed along each side \'{.Lth

two 5-horsepower electric pumps operating each group of 25 wells. The

ejector systems operated under pressure of 60 psi. The ejector s:'stem

consisted. of 6-inch rigid steel pipe for both the supply and ~eturn

headers and the 16-inch sanding or well casings. The casings were

jetted and driven to depth of 75- to 80-ft since they had to penetrate

20 ft below subgrade to get proper relief from hydrostatic pressure.

After the casing was in place and ~leaned, the free water

was removed and a four-inch casing with 3-ft-long Screen section on· its
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lower end was set in a 16-inch casing. Five cubic yards of special

fil ter-sand were then placed around the 4-inch casing, arid the 16-, ,

inch casing was pulled. The ejectors were installed in the 4-rnch

casing, using flexible plastic pipe for both the I-inch supply line

and the 1-1/4-inch return line.

/
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"Fotmdation for Tallest Towers' Water Out, Trains In", Engineering

News-Record, October 31, 1968, p. 30.

The slurry-trench cut-off walls supporting the basement and

foundation excavation, are virtually impervious; thus, the contractor's

water problems were limited pretty much to handling the water trapped

within the excavation. Therefore, the dewatering was routine except in

the areas of the subway tubes where water level was extrernelycritical.

PNYA Specifications call for lowering the water table out-

side an excavation to a depth of 5 to 10 ft. The contractor installed

a 4-inch hole in each wall section rather than install wellpoir.ts

BI'Otmd the perimeter. Water from the outside ran into the excavation,

rrdrn which it was pumped to the nearby Hudson River.

Near the two new subway tubes, the contractor had to maintain

a delicate balance between water and the earth pressures. To maintain

the balance, a three-stage ejector wellpoint system was installed on

both sides of the tubes. One stage went to the spring line, one a

little below it, and one to the rock.

With the aid of piezometers and some accurate calculations,

the contractor was able to maintain a vertical balance of the subway

tubes.

To support the subway tubes, the contractor installed 24-inch-

diameter caissons 40-50 ft on-center on either side of each tube. The

caissons were capped, and the caissons were spanned with 8-ft-deep

trusses on either side of the tube.
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A 5-ft-wide transverse trench was then cut under the tube

and a saddle was slipped through it. The saddle was attached to high­

strength rods extending from cross members above. The rods were ten­

sioned to pick up the load of the tube.,

6:3



Pragh, Byron J., "Tools and Techniques for Dewatering", Transactions

~erican Society Civil Engineers, Vol. 126, Part II, '961, p 38

The paper describes and compares the use of present-day

dewatering tools including conventional wellpoints and high-lift

systems with ejectors, submersible- or turbine-pump units, sand

drains, and grout curtain-walls. Wellpoint systems and their limi-

tationsare briefly described, as is an example of a typical well-

point system. The author briefly describes the sand drains used to

stabilize excavation slopes end to increase the rate of drawdown of

the water table. The sand drains, in the described case, were used

to.drain organic silty-clay down to a very uniform fine sand. Well-

points were installed in the fine-sand strata.

A crout curtain-wall was installed for constructing a power

plant on the Ohio River. Steel sheeting was not readily available

on this project. The cost of the grouting, using cement-clay mixture,

was considerably less than the single r()w of steel sheet-piling.

The author stressed that the dewatering system primarily

depends on the soil properties at the site, and the physical limita-
"

tions of the job. Where the total dewatering cost at a particular

project is high, such as on very large or deep excavations, extensive

advance engineering analysis to determine the most puitable and econo-

mic method is warranted.
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"Water Removes Water From Deep Cut-and Cover Tunnel", Engineering

News-Record, October 1, 1959, p, 34.

The dewatering system described in this article contains

high-pressure pumps, double pipe lines, wellpoints, and eductors.

Eductors are units in which vacuum is created by high-speed flow of

liquid through a jet nozzle.

The eductors were superior to the ordinary wellpoints in

the following ways:

1. Each wellpoint must be constantly tuned or regulated so that at

no time is any point working in-the-dry or sucking air. The eductor

wellpoint requires no tuning, Any air picked up by a dry point is

merely pushed through the lines to the reserve tank where it leaves

the air flow.

2. Any leaks are immediately visible.
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Bledsoe, Dr . John D., "A System Approach to Excavation, II

Proceedings of the Second Symposium on Rapid Excavation, 1969, p'.12-1.

The paper is rather futuristic in several aspects, but it

has a number of interesting views which should be viewed in entirety

by, anyone iIrterested in computerized systems analysis of excavation

models.

The u1t:i.rnate vision is a mathematical model covering the

total environment i.e., the technological, the political, the economic

and business, and the social environment working either as a deter-

ministic or stochastic model. Eventually it will also ,include a

failure-mode analysis for subsystem components.

" Game theory should be applied, especially on geological
I

predictions.

The author works with macro-, meso-, and micro-scale func-

tions, which is good for identifying the subjec't level, Tying these

definitions in~o the terminology for cut-and-cover systems the macro-

functions correspond to the subsystem level, meso-functions to methods

within the subsystems, and micro-functions to the details of the

method.

A £easibility study should stop on the meso-level because

the system designer cannot be familiar with the micro-scale function

of all subsystems. The computer capacity will also put limits on the

degree of detail to which the systems can be analyzed.
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MOre micro-functions may enter into the structural design

for cut-and-cover tunneling than for deep tunneling. This would mean

increased difficulties, both technical and organizational, in making,

an overall failure-mode analysis.

The outlined performance and cost analysis on .the meso-level

is very comprehensive and includes initial cost, depreciation, over-
I

haul, salvage, fuel and power cost, expendables, and labor cost. The

model can, therefore, be used for .bid estimates.·
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"Deep Freeze to Keep Shaft In DrY", Engineering News -Records.

September 3, 1959, p. 25.

At New York City, the tunnel contractor froze a solid cylin­

der of earth about 36 ft in diameter and 123 ft deep to sink a tunnel

shaft for a sewer tunnel Wlder the East River. The New York City

Public Works Department ruled out pwnping for fear of causing settle­

ments under nearby apartment houses. The contractor used two 125­

horsepower reciprocating ammonia compressors, and a picket fence of

brine pipes circling the fun depths of the cylinder being frozen.

About 90 days were required to freeze the cylinder and the periphery,
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Hartmark, H., IlGeotechnical Observations During Construction of a

Tunnel Through Soft Clay in Tyhold by Trondheimll
, Norwegian Geo-

technical Institute Publication 11, 1955, P 1.

Shield-driven tunnels may sometimes be considered as an
~ .

alternate to cut-and-cover tunneling methods. This paper illustrates

some problems that could be catastrophic in an urban area.

The paper deals with a shield-driven railway tunnel partly

constructed through firm-to-soft quick clay. The quick clay has a

shear strength of 2.0 t/m2 and a sensitivity of more than 100.

The quick clay was constantly flowing into the tunnel so

that more soil was removed than corresponding to the theoretical cross

section. A corresponding settlement of the ground surface was

observed.

A series of failures occurred either as local slides at the

face or as total slides where the soil mass moved simultaneously from

the tunnel right up to the ground surface. Attempts to use higher

air pressure than corresponding to the water pressure, in order to

reduce the strutting of the face, led to outblows. Adhesion between

the shield and the quick clays caused large disturbances and soil

displacements.

69



Peck, R. B.,."The Measurement of Earth Pressures on the Chicago

Subway", American Society for Testing Material Bulletin, August.

1941, p. 25.

A historical review for backup data to Terzaghi's wedge theory

on flexible retaining walls.

Reviews the deflection measurements of Chicago Subway

bracings from 1916 to 1941. Explains jacking procedures, and gives'

the measurements for horizontal deflection of the piles, the settle-

ment of adjacent buildings, and the heave of a tunnel at the bottom

of the excavation.
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"Amsterdam Subway Built on Surface .Then Sunk Into Water-Laden Soil",

Engineering News-Record, August 19, 1971, p. 31,

Construction was completed without lowering the water table,

which was only 5 ft below grade. All adjacent buildings were on piles.

The cut-and-cover operation used both driven sheet ptles and

s1urry-trench-constructed walls. The roof was cast after excavation

to ll-ft depth; backfill was then made and the pavement restored, ,after

which excavation continued under air. The excavated material was mixed

with water and pumped out as a slurry.

The pneumatic caissons consisted of 98- to 131-ft-Iong,

JO-ft-wide concrete sections cast in a shallow trench on the ground.

The sections had cutting edges along the'sides, and openings along

the center for air-pressure equipment and men. The sections were

sunk by excavation under air below the floor, Once in place the con­

tractor froze the ground around the joints with liquid nitrogen and

cast the concrete joints.
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"U-Bahn Stuttgart Bau Einer Tunnel-decke in DYWlDAG-Spannbeton- ~

Kontaktbauweise ll ; DYWIJ?AG, 1971.

The construction method wes selected because of the danger

of shallow foundations settling within the heavily built-up city and

the requirement for as little traffic interruption as possible.

The upper deck was built of prefabricated concrete beams.

The beams were between 16.45 and 17.65 m long, 66 cm wide, and 75 cm

deep. The beams had a 40-cm-diameter longitudinal void-channel for

weight reduction. The beams were cast and longitudinally prestressed

•
in the same position as they would be finally erected to insure per-

fect contact surfaces. Cross channels were cast for transverse

prestressing steel. DYWIDAG steel class ST, 80/105 26~ diameter was

used for prestressing.

The precast beams were placed in sections of 8 to 14 beams

which were transversely prestressed together. Spaces were left

between the sections to provide working space for the transverse pre-

stressing operation. These spaces were finally used for utilities.

The transverse. prestressing allowed openings of 5.5 m to be spanned.

Th~ beams were supported on neoprene bearings.

A 50-cm-thick base-eourse was placed on the beam deck. The

allowable traffic load was corresponding to bridge class 60.
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Sequence of Construction

A. 1. Piles were installed along the perj~eier throughout
the tunnel. (The piles were lmreinforced. but the

jarticle does not explain how they were installed.
The piles supported the traffic deck and the middle
deck, i.e., the tunnel ceiling. No other lateral
earth supports appear to have been installed).

./

2.

3.

B. 1.

2.

3.

c. 1.

Excavation was made to top of piles.

Tne pile caps were poured.

Excavation was made to the underside of middle deck.

Support for the middle deck was cut into the unrein­
forced piles.

The prefabricated traffic deck segments were placed.

The concrete for the middle deck was poured on a con­
crete leveling-course (mud seal).

2. The prefabricated deck was installed. A ~rotective

concrete layer and pavement was placed.

D. 1. The excavation was completed and the drainage was
installed.

2 A concrete leveling-course was placed on the excavation
bottom. Concrete was placed on walls to obtain a .
smooth surface and base concrete under slab insulation.

3. Slab insulation was placed on the base concrete and
protection concrete.

4. The bottom slab was poured.

E. 1. The wall insulation was constructed.

2. The concrete for the inner walls was placed.
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Bruns, T. C., "Z-Pile Cofferdam For New Orleans' Tallest Building",

Civil Engineering, May, 1961, p. 68

The author outlines step-by-step procedures to install the

foundations and the basement for the structure.

1. Interlocking z-piles were driven around the entire site,

and the area was excavated to 6 ft below the street level.

2. Foundation piles were driven for support of the building.

J. The permanent steel wales were installed.

4. The center of the site was excavated to l8-ft depth below

street elevation.

5. Light-weight steel sheeting was driven at the center, and

the central footings were concreted.

6. The cylindrical raker struts were installed between the

wales and the center footing, core, or abutments.

7. The entire site was excavated to 25 ft below street level,

the predriven piles were cut out, and their main footings were con-

creted. No two fo~tings adjacent to each other were excavated at the

same time.

This is an excellent article on the case history of an

actual deep excavation; however, no theory is discussed
, .,,/
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Dean, W. E., "Prestressed Q:mcrete Sheet. Piles for Bulkhead and

Retaining Walls", Civil Engineering. April, 1960, p. 68

The author reviews the Florida State Road Department's

design of retaining walls. Prestressed concrete sheet piles have

replaced regular reinforced concrete in practically all their re­

taining structures, including splash walls and groins.

At the time of the article, Florida used the concrete sheet­

piles for up to 18-ft-high wallS,· but he mentions that it is not the

limit. The sheet piles, used as florida's standard, have a uniform

width of 30' inches and vary in thickness from 6' to 12 inche,s.

Concrete sheet-piles are placed by a variety of methods,

depending on the material through which they are installed. Most

. piles are simply jetted to-grade in the prevailing granular soils of

Florida. Where the foundation material is not easily erodible, steam

or gravity hammers are used for driving the sheet piles.

One of the most critica1 construction requisites is to get

a tight face of splash walls that will not leak material near the

water line. Even the smallest crack in the zone of the wave action

will pennit large quantities of fill material to pass. through the

crack. The use of tongues and grooves will not provide leakproof con­

struction even with the best construction practices. The only satis­

factory method devised is continuousgTouting between piles.

In conclusion, the author challenges the designer to use pre­

stressed concrete in other structural applications; for example, as

part of pennanent structures.
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Reider, George, "Power Unit Built Within River Edge Cofferdam",.

Civil Engineering. March, 1962, p. 56.

Cofferdam conventional bracing techniques could not be used

because of irregular rock conditions at the river edge.

The solution in this case was to use a temporary tremie

seal. The seal acted as a lower brace between the sloping rock and

the sheeting after the cofferdam was dewatered. Later it served as

a base for an encased lower wall as the tremie concrete was systemically

removed and replaced by the permanent concrete foundation. ?

The author also outlines step-by-step procedures used in con­

structing foundations for two screen pump-wells at the Astoria Park

Plant of Consolidated Edison Company.
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Anderson, Colin, "Tunnel Tests Beats Cut-and-Cover", Heayy

Construction News, February 25, 1960, p. 12.

The Toronto Transit Commission. became interested in the

Milan slurry-trench construction method as aresult of a tour of

European sUbways. A summary of possibl~'advantages of the Milan

.method over standard cut-and-cover methods are as follows: cuts

time in half, no steel-pile work at ground level, noise abatement,

less traffic delay, shoring eliminated, and all-weather operation.
;->

The article outlines step-by-step operations of the Milan construction.

Step 1. Excavate a 3- by 5-ft trench whose walls were

previously lined with concrete. These walls were used as guides for

the clamshell excavator and have no structural purpose.

Step 2. Excavate the subway wall to its full depth. The

bentonite solution is placed in the trench as work progresses, the

level being maintained near the top of the excavation. ~ A reinforcing

steel cage is lowered when the excavation is completed.

Step 3. Concrete is tremied through the slurry. A vibrator

attached to reinforcing steel is used to consolidate the mix. The

bentonite solution displaced by concrete is drawn off and saved for

future use.

Step 4. A space between the completed walls is excavated to

the subway roof level and the roof slab is poured.

Step 5. The excavation is backfilled and the street paved.

77



Step 6. Final excavation of the tUIUlel can be done while

the traffic is free to move on the street.

Two problems became apparent at this section. The exca­

vation of the trenches is a relatively slow job. Too great a speed

will hamper the action of the bentonite solution and result in collapsed

Walls. Too slow a speed will result in an inefficient use of labor and

equipment. As in most slurry-trench construction work, the operator

must be experienced, one who can go by the feel of the control, which

varies with different types of soil. It takes about six months to

sufficiently train a new operator. The second problem, which was

specific for the equipment used, was that the discharge chute on the

derrick was too low to dump the material directly into trucks. This

problem could have been easily corrected.

This is an excellent article illustrating the Slurry-trench

method of construction. Diagrams illustrate step-by-step stages of

construction.
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"Bentonite Slurry Stabilizes Trench. Keeps Ground Water Out".

Engineering News -Record. Feb ruary 11, 1960, p. 42.

The application of bentonite slurry in construction work and

for permanent ground water control is discussed in this article

which deals with the Wanapum Dam on the ColWDbia River. Trenches up

to 80-ft-deep were filled with bentonite slurry during excavation, and

the excavation could be kept free of groundwater without benefit of

sheetpiling, shoring, or other ground support.

The slurry was mixed in three portable plants. The bentonite

Was injected through a narrow opening in the hopper box and into a

high-velocity airflow created by a stream of water under 120 psi pres­

sure. The bentonite was sucked into a mixing chamber where individual

particles are bombarded by water from 16 small-diameter jets. The

slurry thus formed is in the ratio of 1 part bentonite to about 12 parts

water. The slUl"ry weighed about 65 pcf when introduced into the trench.

This, however, increased quickly to more. than 70 pcf as fines became

suspended in the slurry.

In the cofferdam construction, where the specifications did not

apply, the density of the slurry frequently exceeded 100 pcf. '!his

seemed to have no effect on drag-line operations or on the backfilling

of the' trench. The trench,es were 7- to 10-ft-wide and could accoIDrOO­

date a drag-line bucket, and large boulders could be reIJX)ved. The

slurry level was kept within 3 ft of the surface.
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The following method was used to cut off ground water -after

the trenches were constructed: a concrete seal at least 3-ft thick

was placed on rock at the bottom of the trench to prevent erosion by

ground water, which might pass through the rock crevices. The exca­

vated material, saturated with bentonite slurry, was stockpiled near

the trench. The backfill material particles became caked by bentonite.

A dozer pushed the stockpiled material back into the trench while

mixing in the local silt. This established an effective cutoff. The

backfill material did not need compaction and the in-place density was

about 150 pcf with a dry density of 130 pcr .

....--,.
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Brehm, H R., "A New Method for The Construction of Stable Building'

Pi t Walls in Municipal Work", Baumachine and Bautechnik, December,

1959, p. 4'51.

This article deals with application of the Milan slurry­

trench method in subway construction in Berlin.

The construction followed the method patented by ICOS.

Brehm points out in, the foreword that pretensioning is difficult to

apply successfully to walls cast before excavation since the: load and,

accordingly, the deformation changes as the excavation proceeds. This

is interesting since IeOS now has a prebending method in use.

The bentonite loss was about 50% in the comparatively loose

Berl inger sand. Ten percent bentonite was mixed into the slurry.

The wall could be kept within ~1.5% of plumb despite the

somewhat primitive Italian equipment (e,g. the wire for the clamshell

was not torsion-free).

The experience was good; excavation was made without damage

in one case, only 10 ft from an old church with gypsum decorations.

The construction cost was considerably higher than for the

especially price-worthy "Berliner method" using soldier piles and

timber lagging.
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"Special Rigs· Go Through Rock and Wood to Form Slurry Trench",

Construction Methods, July, 1967, p. 72.

The article deals with constructing the cutoff wall around

the Port of New York Authority's World Trade Center. The contract

sum for this work was 8-1/2 million. The walls are 3,100 ft long,

3 ft wide, and 50 to 70-ft deep, They are keyed from 2 to 7 ft into

bedrock (Manhattan Schist). Drilling was done with a churn drill.

The main problem was to go through a 10- to 15-ft-thick layer of

ballast stones which caused up to 85 percent overbreak, but old wooden

piles were no problem. A 10-ft-wide, 10-ft-deep trench was first cut

out and filled with one-sack cement concrete forming a seal. The trench

was laid out by. I-ft-thick by 2~ft-high concrete guide walls. Over­

breaks were corrected by filling the trench with one-sack cement con­

crete and recutting the trench through the lean mix. The slurry had

a specific gravity of 1.05. The mix consisted of 150 Ibs of bentonite

to 160 gal of water.

The trench was divided into 22-ft sections by pipe bulkheads.

The reinforcement cages were built flat on the ground and

lifted into the trench sections. Precast 7-inch-diameter concrete

disks served as rollers to keep the cage away from the walls, whicL.

were cast in 4,000-psi 8-inch-slump concrete. Displaced slurry was

wasted.

Anchors for tiebacks were attached to the cage at eight levels.

Blocking out was done with styrofoam plugs.

82



._.__......--_----_•._.-_-...-..---...:-------_......----
I '

Spielgelman, J., "Subway Construction in Toronto", CiviI Engineering.

November, 1962, p. 58.

ThIS article reviews the construction procedures and design

considerations used for the Toronto Subway. For the most part, the

tUlUlel was largely built by the conventional cut-and-eover method,

but the Slurry-trench method was tested in one section.

Conventional Cut-and-Cover Construction

Soldier piles and timber lagging is the conventional method

used by the. Toronto Transportation .CoIImlission for subway construction.

Underpinning was done with needle beams or by excavating pits when

the walls could support themselves over short spans. The soldier

beams supported the timber deck for traffic and lagging, and the

utilities were suspended from the deck.

The piles for soldier beams were driven in pre-bored holes

to limit the noise. The piles drilled to rock were given a few blows

to ensure bearin& while the piles seated in rock were encased by con-

crete or driven the last few feet. The problem of losing ground around

the piles was solved by backfilling with clay: very lean concrete was

used in later contracts.

The soldier beams were set back two feet from the neat line

of the structure where the excavation was carried into roCk, and 2

inches where subgrade was above rock. Concrete was placed directly

against the lagging in earth sections.
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To provide headroom and reduce horizontsJ.. reactions and,

hence, the anchorage requirements at the toe of the deck, the girders

and. soldier piles were designed to act as a rigid frame with steel

knee-braces.

The excavation was carried out under the deck. Every

fourth bracing was originally left out to provide loading areas for

trucks. Side beams were left in place.

The granular backfill under the base slab was compacted to

90-percent density with a vibratory compactor.

Cut-and-Cover Construction by the Milan Method

The excavation was made with clamshell within a 3-ft-wide,

5-ft-deep guide-trench. Reinforcing cages were placed in the slurry.

The concrete was tremied from the bottom and the displaced slurry was

reclaimed for further use. The walls were concreted to give the final

thickness of subway wall.

Excavation was made to the subway ceiling after the walls

had been poured. The roof was constructed on the earth and the'

earth was subsequently tunneled out under the roof slab. The invert

concrete was placed when the excavation reached subgrade. The ceL.~er

columns were poured in sleeves cast in the roof. Backfill was then

placed on the roof to-grade. Backfill on top of the roof could have

been done before excavation if the roof had either been designed to

carry the soil weight without midspan support or the center colUlllIlS

had been drilled in and poured together with the roof.

84
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The underground space above the subway at the St. Andrew

station was used for a parking garage. Consequently, economies were

real ized both for the subway and the garage.
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"Bulkhead Tied Back to Soft Soil", Construction Methods. OctobeJ:', 1967.

The article deals with the 60-ft~eep foundation for the

Bank of America Building in San Francisco.

The tieback bulkhead cost 20 to JO percent more than the

conventional raker system, but the uncluttered working space saved up

to 30 percent of the overall foundation cost.

Tiebacks anchored by soil-friction reached in under streets

and into a jungle of utilities.

Soldier beams were first drilled on 8-ft centers to 15 ft

below the foundation level. The soldier beams consisted of back-to­

back channels 13 inches apart placed in predrilled holes, which after-·

wards were filled with lean concrete. Lagging was connected to the

soldier beams with welded studs.

The lagging served as the outside form for the concrete

basement walls and was left in place.

The tiebacks consisted of 7/8-to-l-l/4-inch high-strength

steel rods reaching beyond the theoretical slip plane, which was

assumed to extend on a 600 angle to the horizontal from the bottom

of the soldier beam. The average tie-length was 55 ft.

The rods were placed in 12-inch~iameterholes drilled with

a continuous-flight allger and sloped 150 from the horizontal. The

rods have anchor plates attached to the embedded end. The holes were

filled with 3000 ~i grout up to the theoretical slip plane. The rods

86



)

/

were greased between the bulkhead and slip plane, and the hole tilled

with sand to insure that the retaining forces were developed beyond

the slip plane.

After seven days the tiebacks were post-tensioned to 150%

of design load, which was held for ;0 minutes and then reduced to de­

sign load. (The pictures show that five rows were installed.)

Vertical rock drains were provided behind the bulkhead to

take care of water from a layer near the surface. Some soldier beams

were filled with skip-graded concrete to serve as vertical drains.

Comments: The grouted section appears to have been JO-to 35-ft
,

long and the skin friction to have been on the order of 700 paf (design

load). The soil type is not given but is most probably a medium-atiff

clay.
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Bethel, Roger, "Underpinning a Landmark", Civil Engineering.

August, 1968, p. 67.

The Monadnock Building in Chicago's lOop area was the "last

masonry skyscraper. The building was constructed on several. floating

concrete mats, each supporting 1-4 masonry piers. The building

settled some 5 inches during construction and continued to settle for

several years until a total of 20 inches was recorded.

The bottom of the original footings rested on a stratum

of soft silty-clay with an unconfined compression strength as low as

0.4 tons/sq ft. The, clay gradually becomes more firm until hardpan

is reached at about 75 ft below the surface.

The building was underpinned twice. The first time was in

1940 in advance of subway construction along Dearborn Street. The

second time was in 1967 when the new Federal Government Office Build­

ing was built on the opposite side of Jackson Boulevard. The differ­

ent underpinning procedures offer an interesting comparison.

The following method of underpinning was used in 1940. The

exterior piers were temporarily shored on a system of needle beams

supported on mats. Adjustments were made by screw jacks carrying ten

tons each. Caissons were constructed by hand excavation to the hard­

pan strata about 75 ft below the sidewalk. The loads were then trans­

ferred from the needle-beam system to the caissons. Constructing the

needle-beam system was very cumbersome, requiring continual adjusting

of as many as 90 jacks per column.
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The new Federal Government Office required basement exca-
" .

vation to nearly 60 :N. below street level. Differential settlement

was" noted across the street in the Monadnock Building during the·

excavation.

AlthoUgh underpinning utilizing heavy shoring and caissons

is still being used, it was decided to do the underpinning with pre-

test piles. The pretest piles were installed under the footing working

within small wood-sheeted pits. Short lengths of open-end pipe" were

forced down by hydraulic jacking using the building load as reaction.

These pile sections were joined with special pipe splices. The piles

were cleaned out and filled with concrete when the tips reached the

hardpan. The column load was transferred directly from the Jacks to

the pile via steel plates, wedges, and short posts called -wedging beams.

The piles were tested by jacking to an overload capacity, usually 50-

perc ent over the permanent load. The top of the pile and the rigid

beams were later encased in concrete. By carefully planning the 10-

cation of each pretest pile, the underpinning subcontractor kept the

pile groups concentric around the piers.

Experienced underpinning personnel kept the work pits tightly

sheeted. At first the piles were jacked down one at a time until suffi­

cient load to insure the stability of the building had been transferred

to the new units, a:N.er which the piles were worked on 'simultaneously.

The columns were expected to 'sett1e about 1/2-trich but
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actual settlements were kept, to a maximum of 3/16 inch, which was

about the same settlement as experienced in the 1940 1.ll1derpinning

operations. However, the work in 1967 was not started 1.ll1til the

building had begun to experience distress and settlement was under-

way.
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Golder, H. Q., Harding, H.J .B., Jenkins, R. A., Sefton, "An Unusual

Case of Underpinning and Strutting for a Deep Excavation Adjacent

to Existirig Buildings", Proceedings of the 5th International Confer­

ence of Soil Mechanics and Foundation Engineering Paris, 1961, p~ 413.

A new 14-story apartment building was constructed among late

18th-century six-story-high terrace houses in London, England. The

new building has an undergTound garage which necessitated excavating

a JO-ft-deep basement beside existing big houses.

The street elevation was about 90 ft and the basement level

of the houses was about 80. Down to elevation 76 the soil was fill

consisting of rubble, ashes, concrete, and clay. Below this down to

level 62 were sands and gravels, with the groundwater level at 69

underlain by London clay.

The conventional methods of underpinning would be to go down

in timbered pits to the level of the new foundation at intervals under

the walls. These pits would then have to be filled by masonry or con­

crete. This would have been extremely difficult to do through the

gravel below water level without losing material into the excavation.

The proposed alternative was to solidify the sands and gra­

vels by injecting chemical grout. The wall so formed was horizontally

supported by vertical steel soldier-piles placed in holes drilled

through the gravel and into the clay. The tops of the soldier piles

were supported by raking steel struts whose toes bore on edges of

91



~ -~--,------"-.~,--,"--.---

concrete foundation slabs, placed in the center of the excavation.

Thus nearly all the excavation could be done by mechanically elimin-

ating the slow hand-underpinning.

Sequence of Operations

1. Erect terrlporary shoring against the walls of the
buildings to a level below the new foundations.

2. Grout the fill below and around the footings of
existing buildings using cement grout

3. Inject chemical grout into the sands and grave~s to
solidify the box be"ow the existing building foundations

4; Drill 17-inch-diameter vertical holes through the sands
and gravel and 12 ft into the clay. Insert steel soldier­
piles in the holes, setting them in concrete in the clay
and backfill above with sand around the soldier-piles
as the casing was withdrawn.

5. Excavate the center portion of the site and cast the
foundation slab in this area.

6. Excavate a narrow trench opposite each steel soldier­
pile and erect a steel raking-strut to the footing
bearing on the concrete slab.

7. Continue excavation between the struts.

8. Install second strut when excavation is half-way down.

9. Continue the excavation down to foundation level.

10.· Extend the slab to the edges of the site. Construct
walls and floors aroUnd the steel struts and leave +~e

struts in. Soldier piles are concreted into the walls
and concrete is poured directly up against the steel
sheeting boards along the building sides.

11. When floors are complete across the site, cut out the
steel struts and complete the floors.'
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This method had the following advantages:

1. No fear of ground loss during the excavation.

2. Excavation at the center could start any time.

3. Practically all excavation: could be done by machines .

.4. The raft slab gave a clean working area.

5. Grouting around the perimeter of the site reduced the
amount of groundwater innow.

The pressure calculations and theory are presented in this

paper. The lateral pressure caused by the soil itself was calculated

by conventional methods using ¢=35°, unit weight=120 pcf for the

gravels and sands, and C=I,500 psf, with a .unit weight of 120 lbs for

the clay. This showed that chemically-treated soil had a minimum

unconfined compressive strength of 200 psi with an angle of internal

friction of 350 .

The article describes the grout~g details that were used

and a sketch of the injection-pirye arrangement is also shown. The

chemical was TOM solution with a gelling time of one hour which was

discharged one-half hour after mixing.
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Sloane, Victor C., "Drilled Caissons Cut Underpirming Cost",

Engineering News-Record, September 3, 1964, p. 36.

An addition to the Clncirmati General Hospital with a

20-ft-deep basement was built next to the existing structure. The

design incorporated drilled caissons, thick grade-beams and sprayed-

concrete rock face. The grade beams were supported inside the old

buil ding on the shale and lUnestone just below the floor elevation
/'

and outside the building on drilled-in caissons seated 3 ft below the

new basement excavation (8 ft below the new basement floor). The rock

face and caissons exposed in the excavation face were sprayed with con-

crete, saving the expense of basement walls.

The contractor claims that the cost was half of regular

underpirming. However, no backup was given in the article to sub­

stantiate this saving.



"Undenirming LOes Triple Job", Engineering News-Record, September 28,

1961, p. 40.

This article deals with constructing a deep basement for a

P. BBllantine & Sons brewery. The underpinning had the primary func­

tion of shoring the walls of existing buildings duririg construction

and to form gravity-type retaining walls for the new building's deep

basement. The underpi.ru1ing also acts as column pedestals supporting

new and existing columns.

The foundation contractor's problem was how to cast 12 by 12­

ft monolithic spread-footings under the walls of the existing buildings

to carry the new colwnns. The underpinning sequence was as follows:

The walls between the new column locations were first sup­

ported by pit-wall underpi.ru1ing, begi.ru1ing with the middle segment.

'The pit-wall segments extending in over the new spread footings were

temporarily suppbrted on steel posts, which were founded on small pads

seated below the new foundation elevation. The spread footings were

then monolithicBlly cast, encasing the steel supports for the under­

pi.ru1ing elements.

The pit-Wall underpirming was designed as a gravity wall,

having a slouing backface which undercut the existing building. The

load was transferred from the existing wall foundations to the pit­

wall by drypack concrete. Grout pipes were inserted to ~ermit adjust­

ments if settlement occurred; however, .no grouting was needed during

the construction work.
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APPENDIX B

QUESTIONNAIRE EVALUATION
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QUESTIONNAIRE EVALUATION

Introduction

The questionnaire was sent to the largest construction,

engineering-construction, and consulting engineering companies in

the USA. The returned completed questionnaires cover the significant

contracts awarded in the USA for this type of work, i.e., for the

Washington Metropolitan Area Transit Authority (wMATA) and the Bay

Area Rapid Transit System (BART), and from designers where construction

on some major projects is to be started within the next few years.

Answers were also received pertaining to'utility construction in

built-up areas which is a type of work that shares many problems

with traffic tunnel construction under the same conditions. Eighteen

completed questionnaires were received, which is a relatively small

number, but many\ interesting conclusions can be made as the answers

are very comprehensive.

Sixty-two respondents stated that they had no experience

related to the subject of the questionnaire; This is significant

in that it indicates the state-of-the-art may be vested in a

proportionately small number of organizations.

The goal has been to make an objective SUIIlIIlary of the ans~~rs

to each question; however, the conclusions are influenced by the ana­

lyst's own experience. Some conclusions are, however, indisputable.

Fbr example, the utilities (locating, relocating, and supporting, etc.)

are definitely the biggest bottleneck in the present cut-and-cover

construction methods, followed by traffic problems.
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The_conclusions from the answers to the questions about
-~.

Geotechnical Information and Subsurface Conditions may exemplify.

how the analyst's experiences influenced the evaluation. The

majority ~f respondents stated that the preconstruct ion Geotechnical

Information had been sufficient for design and construction but the

questions of later sections state that construction problems due

to unexpected soil conditions were encountered. The conclusions from

these contradictory statements, as supported by interviews, is that

the design and construction planning was made anticipating that

worse conditions than actually shown by the investigation would

be encountered and/or the contractors anticipated to obtain extra

payment due to changed conditions, thus no difficulty is placed on

the Contractors economically. Conclusions of this nature can, of

course, be disputed.

It is clearly realized by the authors that several of the

questions are of very little value presented out of context and

without additic!'1'l1 information from the particular project. fur

example, question BJ, IIwhich one of these soil groups best describes

the predominant soil stratum" is needed for cross reference to a

number of other questions. The information that, most of the projects

included in the survey were constructed in cohesionless granular or

soft tomediurn stiff clays means very little by itself.

Nevertheless, a uniform format to indicate the frequency of

a certain event has been maintained throughout, in some instances,

. only for.... the purpose of showing the presence of the question and the

nature of the answers. The actual use of the information has been,

as indicated above, as background to evaluate other answers.
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No attempt has been made for statistical analysis due

to the limited amount of information available.

It is felt by the authors, despite the shortcomings

indicated above, that the outcome of the survey gives a fairly

good indication how cut-and-cover construction work is carried out,

. the inadequacies of the present common methods and areas needing

urgent improvement.
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Presentation of the questions and evaluation of the answers

A. Environmental Criteria

L Did the project specification require the Contractor 'to
control:

-~.-

a.
c.
e.

Air pollution
Dust
3ite appearance

b.
d.
f.

Noise
Vibration
Other

Control of noise, dust, and site appearance was required

on a majority of the p~ojects, air pollution and vibrations on about

half. Other more general specifications were formulated as minimi-

zation of inconvenience and that special consideration should be

given to the commercial life. Considerations to the traffic were

also included among "other" environmental criteria.' Considerations

to all the environmental criteria are made and will be made for the

four projects to be completed in 1972 or later.

In short, the answers showed that Environmental Criteria

are specif,ied for all projects wi thin urban areas and as time progresses

more and stricte~ controls are imposed.

B. Geotechnical Information

1. Was the geotechnical information sufficient for planning
the construction?

All respondents, except one, found the geotechnical infor-

mation sufficient. The contractor answering "no" had requested addi-

tional borings but this was denied. He claims that the request was

later found to have been valid.

2. How was the geotechnical information presented to the
contractor?
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The soil data are presented as complete soils reports, soils

profiles, boring logs, or profiles and logs. It appears to be m9re

common to provide complete reports for the larger projects like BART

andWMATA.

J. Which one of these soil groups best describes the predominant
soil stratum?

a.
c.
e.
g.

Cohesionless granular
Soft to medi~stiff clay
Organic
Man,;.made fill

b.
d.
f.

Cohesive granular
Stiff clay
Rock

Most projects were constructed in cohesion1ess granular or

soft to medi~stiff clay followed in order by cohesive granular and

stiff clays, Rock was encountered twice and organic soil once. Man-

made fill of any importance was reported only four times, which is

surprising as all projects are in urban areas. More than one soil

type was encountered in over half the contracts.

4. Depth range to the original groundwater table:

Ground water was encountered in all except two projects.

The depth varied between the projects from the ground surface to 60

ft. The depth range wi thin projects varied between 2 ft and about

50 ft.

The format of presentation of the subsurface information

is very variable. It is felt by the authors that it is more or less

imperative that the contractors be given a full geotechnical report,

including a narrative of the geotechnical analysis, poiniing out the

cri tical areas in the soil stratigraphy and the most crit.ical con-

struction phases. The most suitable construction methods and sched-

uling should be suggested in the report.
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Underpirming

Underpirming includes the construction of supplementary

elements to existing foundations or maintaining the bearing of the

soil by, for example, grouting. Merely retaining the soil by a

tightly braced cofferdam is not considered as underpinning.

L Was any underpinning of adjacent structures necessary?
2. Was the underpirming: mandatory or vol1.mtary?

Underpinning was necessary on seven projects; out of these

seven the underpinning was mandatory on five, voluntary on one and

differentiated in one case into two categories; mandatory within

category 1 and voluntary within category 2. -Category 1 included

structures wi thin the zone of influence' from the construction as

established by the engineer.

3. Was the underpinning designed by the Contractor or the
Engineer?

1Nhen "mandatoryll underpinning was specified, it was de-

signed by the Engineer in all cases except one. The contractor

designed all the Ilvoluntary" underpirming and in the exception among

the mandatory cases.

4. What type of underpirming was used?

a.
c.
e.
g.

Jacked piles
Augered piles
Slurry wall
Other

b.
d.
f.

Driven piles
Pit wall
Grouting

More than one method of underpinning was used on most of

the seven projects in which underpirming was necessary. Jacked piles

we~e used on four projects, augered piles on two, pit wall, piles

embedded in pit wall, grouting and freezing on one project each.
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5. Give' some typical examples showing the distance from the
excavation to the furthest JX)int of underpinning. Describe
the type of building and its fmmdation (Ex. 6-story on
spread footings) in Column 1 (Building) of the tabulation
below, give the soil type in Column 2 (Soil), the distance
from the excavation to the furthest point of underpinning
in Column 3 (Dist.), and the excavation depth pe10w the
foundation in Column 4 (depth).

The examples from the answers are listed below and a colwm
/ ,

(5) showing the distance (3) to depth (4) ratio is added.

1
Building

3 storeys

1 bridge abutment

8-story on sprea~ footing

l2-story on spread footing

10-story on spread footing

7-story on spread footing

2-story church building on
spread footings

_2_ 3 4 5
Soil Dist. Depth Dist. /Depth

sandy 12 22 0.6:1

silty clay 8 15 0.5:1

sand & gravel 14 ft 30 ft 0.4:1

sand & gravel· 20 ft 32 ft 0.6:1

fill 22 ft 28 ft 0.8:1

sand & gravel 23 ft 32 ft 0.7:1

11'x14' horseshoe sewer

In Washington D. C.:

silt & sand &
decomposed
rock

6 ft 12-15 ft 0.5:1
to 0.4:1

Washington Building
(IO-story stone-faced
office building, con­
structed circa 1920)
spread footings.

Chamber of Commerce
(4-story stone-faced,
constructed circa 1930)
continuous spread footing.

Civjl Court 3-story'

Criminal Court 3-story

sand-clay

sand-clay

cohesion1ess

cohesion1ess

45 ft

37 ft

o

o

33 ft

45 ft

25 ft

25 ft

1.4: 1

0.8:1

Juv~nile Court 3-story cohesion1ess

104

0-30 ft 30 ft 1:1



--~"'._--._-~

1 _2_ 3 4 5
Building Soil Dist. Depth Dist.jDepth

1020 G Street clayey sand 24 ft 23 ft 1:1
8-story spread footings & gravel

0.;:1,
1100 G Street sand & gravel 8 ft 11 ft 1.4.1
II-story spread footings

The extent of the underpirming, as expressed by the distance

to depth ratio, is quite variable and appears to be governed, as can

be expected, by a number of factors such as soil properties, type of

building and loading condition. The information is too limited to.

allow an attempt to separate the variables.

Since underpiIU1ing is more of an art than a science, economics

may be realized if contractor and the engineer could jointly design

the underpinning as the contractor knows his capabilities and the

engineer is interested in the end product. However, it is a1w~s a

question whether or not underpinning is needed in the first place, a

more rigid excavation support may serve the same function, but in a

more economical way.

D. Excavation Support System

L Type of excavation support system:

a. " Sheet piles b. Pit wall
c. Soldier piles wi th lagging of wood, steel, concrete
d. Slurry trench constructed wall with:

a) bar reinforcement b) pile reinforcement
e. Others

Soldier piles with timber lagging was definitely the most

common system. Variations to this system were noted by using steel

and concrete lagging. Steel sheet piling is the next most common.

Slurry trench wall with pile reinforcement (SPTC) was used on one
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project and pit wall was used on one project. A 9O-ft-deep excavation

was reportedly planned to get its support from 8-ft diameter cyl;inder

concrete piles. More than one type of excavation support system was

used on six projects.

2. Was the selection of the system due to space or right-of­
way limitation?

The selection of ground support system was in 13 cases based

upon space or right-of-way limitations. The selection was said to be

based on economy in the case where soldier piles and steel lagging had

been used and in one case based both on space and right-of-way lirnita-

tions.

3. Type of bracing or tiebacks?

Most common is bracing Qy WF beams or pipe struts. Anchored·

tiebacks are reported in three cases, in one of which the anchors are

specified as deadmen. Truss struts have been used for one project and

reinforced concrete is planned as bracing for the 90-ft-high cylinder

pile structure.

4. Was the bracing or tiebacks prestressed?
To what percent of the design load?

Prestressing was reported for five projects. The level of

prestressing ranged between 10 and 100% of the design load.

5. Were parts of the excavation support used in the final
structure? Specify members:

The only case where any part of the grolmd support system

will be used: in the final structure was the project using the cylinder

pile wall. The to~ bracing will become part of the roof structure of

the completed facility.
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6. Were parts of the excavation support retrieved? 'Specify
members:

Parts of the excavation support system was retrieved in all

projects except one. The contractor can in most cases retrieve, in

order, (1) struts, deck beams and other crossbiacing, . (2) wales,

. (3) sheetpiling, (4) upper part of soldier piles and lagging. Sue-

cessful retrieval of the entire excavation support system, including

lower parts of soldier piles and lagging, appears to be very unlikely.

7. In your opinion was the criteria established for design of
the excavation support conservative, not conservative,
other opinion?

The opinion was, in all cases except two, that the criteria

were "conservative". The other two opinions were "not conservative"

and "reasonable".

8. Were any special kind of equipment used to install the
excavation support? Describe.

Special equipment was used in nine cases. The speci'al equi~

ments were all related to driving piles or auger holes for inserting

piles. One contractor had to build a special rig to get in under a

bridge and another developed and patented a soldier pile puller with

400 T capaci ty.

9. Did any of the following environmental criteria affect the
equipment selection?

a.
c.
e.

Air pollution
Dust
Si te appearance

b. Noise
d. Vibration
f...Other

Noise and vibration was mentioned in four cases·to have had

effect on the equipment selection. Noise alone was mentioned in one

case. All the criteria was believed to have effect on one project to

be started in 1972.
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10. Did the readily available commercial equipment permit you
to work wi thin the environmental cri teri a or did you have
to modify the equipment? Describe the nature of necessary
modifications. '

All respondents answered that the "readily available commer-

cial equipment" did perIni t work wi thin the environmental criteria.

11. Was the performance of the excavation support system moni­
tored? What was monitored?

a. Settlement of ground surface outside excavation?
b. Settlement of· adjacent structures?
c. Movement of vertical retaining walls?
d. Bracing loads?
e. Other?

Settlement of the ground surface was monitored on 16 projects

and of adjacent structures on 13. The movement of vertical walls on

seven-projects and the bracing loads on six. One contractor wished

that slope indicators had been specified to monitor horizontal move-

ments. The trend is that larger projects are more extensively monitored

but there is a surprisingly lack of observation of stresses in the

ground support system even on the largest projects included in this

survey.

12. What components or methods were used for moni taring?

a. Settlement
(1) Bench marks: On structures on ground surface
(2) Internal settlement probes within soil -

A combination of benchmarks on ground surface and on struc-

tures was used on 11 projects, benchmarks only on structures on two

and only on the ground on two. Internal settlement probes were used

on,two projects.

b. Lateral movement
(1) Bench marks:
(2) Slopemeters:

on structures on ground surface
wi thin soil on excavation support
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A combination of slopemeters on excavation support and

benchmarks on structures and on the ground surface were used on four

projects. Slopemeters alone on the excavation support or in the soil

were used in one case each. In the remaining five Ilxmitored cases

benchmarks both on structures and on ground were used three times and

only on the ground twi ce.

c. Earth pressures and load an excavation support

Pressure cells, Flat Jacks
Hydraulic jacks, Load cells, Strain

(1)
(2)

en

Wi thin soil:
On bracing:
gages
On wall members: Strain gages

Strain gages were used on three projects on the bracing and

one project both on bracing and on wall members.

d. Others (such as crack observations). Describe:

Preconstruc tion surveys of buildings including taking pie-

tures were mentioned under this question, also the use of "Tell Tales"

such as taping of joints. The. deflection of the soldier piles was

checked in one case.

13. How frequently were observations made of the monitoring
system?

The observations were commonly made either on a daily or

weekly basis. Schedules of increasingly larger intervals were used

in some cases e.g. first daily, then weekly, and finally IOOnthly.

14. In your opinion were the employed systems and observation
methods reliable?

All respondents, except one, "who had used a manitoring system

answered "yes" to ~is question. No explanation was given for the

case where the IOOnitoring ~stem was considered as unreliable.
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15. We!'e any changes made in the excavation support system or
in the cons·~ction procedure due to monitoring?

•
One level 0f Lateral bracing could be eliminated in one

case as the moni toring system showed that the loading was not as

much as anticipated. Some settlement was observed in another case

and the contractor was directed to close up with soldier pile spacing

especially at utility locations. The soil was in the first case soft

to medium stiff clay and in the second case cohesionless-granular and

soft to medium stiff clay. Changes had been made in one more project;

however, no description was provided.

'The present practice is generally to abandon the temporary

retaining structure and retrieve only struts, deck beams and cross-

bracing. Possible savings could be obtained if the soldier piles, or

other parts that cannot be retrieved, could be incorporated into the

final structure.

The now available equipment appears to meet the currently

imposed environmental requirements, but the anticipated future stricter

regulations may force costly development of new or modified equipment.

These criteria must be kept in mind when designing the excavation sup-

port system to assure that there is equipment available that can

install the structure.

Instrumentation may be used to check that the actual con-

di tions agree with the design assumptions. Changes can be eventua).ly

made during construction which may cost savings to the owner and/or

contractor. Howeve'r, no instrumentation should be installed without

the purpose being clearly understood and specified.
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E. Groundwater and Dewatering

1. Type of dewatering system

__.-~....w.':":'_._~. __

a.
c.
d.

Deep wells
Open pumping in sumps
Well points

b.

e.

Open pumping in
shallow wells
Other

Some kind of dewatering was ,used on 13 projects. Deep wells

were used on ten projects, twice in combination with sump pumps. Sump

pumps only on two projects, for one of these it was noted that the

seepage was very' small from perched water table. A combination of

shallow wells, sumps and well points was used in one project in a

soft to medium stiff clay.

2. W~s the dewatering system planned by the engineer, the con­
tractor, or other outside specialist?

The dewatering is generally planned by the contractor, fre-

. '.,

quently with assistance from outside Dewatering Engineer or Consultant.

'The engineer was reported to have planned the dewatering only in one

case. Basic dewatering specificatioz:ls may otherwise be furnished by

the engineer.

3. Did the system operate at design capacity?
If not, was this due to planning or installation?

4. Approximate actual capacity of dewatering system per 100 ft
on construction in gpm?

Al:J. systems except two operated at design capaci ty. The

actual capaci ty per 100 ft of construction varied from less than 1

gpm to 300 gpm. The 300 gpm was for deep wells in granular material

wi th the. groundwater 10 to 20 ft from the surface. The I· gpm or less

was for one of the systems that did not work. Deep wells were used

also there and the soils consisted of granular material and stiff

clays with the groundwater 10 ft below' the ground surface.
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5. Did the specifications require drawdown inside the excava­
tion to a certain depth below:

a. Bottom of excavation
b. Top of fill during backfill
c. Other controls

Drawdown below the bottom of excavation had been required

in 13 projects. Three cases with the qualification that the drawdown

should extend to 5 ft below the bottom. Drawdown below top of backfill

was required on one project.

6. Was the original groundwateretevation maintained outside
the excavation? How was this accomplished?

The original groundwater elevation was maintained in one

case but the. respondent did not describe how it was accomplished.

7. Was the drawdown moni tored?

The drawdown was monitored on ten of the projects.

8. What was the general laydut of the monitoring system?
(Ex. spacing between observation sections and distance to
observation points.

The spacing between the observation sections varied greatly

from 50 ft to 700 ft. The max. offset was commonly 100 to 150 ft

from the excavation.

9. Did tha monitoring system provide the intended function?
If not, what was the reason?

All. respondents, except one, Who had used dewatering and

employed a monitoring system stated that the system had provided the

intended function. The non-ftmctional system was said to give "erratic

readings, probably due to perched water 'tables and other condi tions not

representative for ~e general water table. 1I

10. Did any piping or boils occur?
If so, describe the corrective measure taken.
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Only one isoleted case of blowout in a deep well was reported.

No description of any corrective measures were given.

The dewatering systems appear to be operating teahnical~

satisfactorily in general. However, the isolated case of blowout, and

the system that did pump only an extremely small amount of water, in-

dicates that better understanding of dewatering and ground water lIDder

certain condi tions should be obtained. The grolIDd support structures

must be overdesigned to compensate for this potential lack of knowledge

in dewatering.

F. Traffic Maintenance and Decking

1. Was excavation decking required?
2. Did decking become a part of final structure?
3. Was decking installed above existing street grade?
4. Was decking installed before full-depth excavation?
5. Was traffic requirement to maintain full street-width or

. part street-width open?
6. Were decking details included in design drawings?

Traffic decking was required on 12 projects but did in no

case become a .part of the final structure. The decking was installed

abOve final grade only on one project. The installation was made

before full depth excavation in all cases. The requirement was to

keep the street partially open on 11 projects and fully open on three.

Two of the projects having specifications for partially open street

did not require traffic decking. The decking details were included

.in the design only on one project.

7. Describe decking material.

Timber on· steel beams was used in all cases. The timber
>'

varied between 8" x 8" in 12' lengths to' 14" x 14" in 17.5": 1 lengths

or 12" x 12" in 24 I lengths.
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8. How was decking supported?

a. On excavation support?
b. On independent support system?
c. On ground outside excavation?
d. Were intermediate supports used in combination with

the system checked above?

9. If intermediate supports were used, did they become a part
of the final structure?

The decking was in all cases, except two, supported by the

.excavations support (soldier piles). Independent support was used

in the two exceptional cases.

Intermediate supports were not used in any case.

10. Were entrances to adjacent buildings maintained during
installation of traffic decking?

11. Was construction equipment permitted on decking?

Entrances had to be maintained during installation of the

traffic decking, and construction equipment was permitted on the

decking, on all projects where decking was used.

Timber decking was used by the contractors in all cases

where decking was necessary. Timber decking has certain draWbacks,

such as warping, noise, difficulties in maintaining a wearing surface

but is still most feasible for the contractors because the cost of

decking material most generally is written off on one project. A

better solution could be that the owner, when planning to award sev-

eral contracts following each other in time, purchases a more satisfac-

tory decking material to be moved between the contracts.

G. utili ties

1. Did specifications require the contractor to determine the
exact location of existing utilities?
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2. Were all, some, or none of the services maintained during
construction?

The specifications did require the contractor to locate

the utilities in all cases except one. All utilities were maintained

except on one case; there 0l11y I' some" had to be maintained.

J. Did the utilities have to.be relocated for:

on 12 projects. The utilities have also to be relocated for the traffic

decking in four of these 12 projects.

4. What utili ties were relocated by others in advance of
construction?

a., Water
c. Electric
e. Gas

b. Sewer
d. Telephone
f. '. None

Gas was relocated by "other" on ten projects. Water, e1ee-

trici ty, and telephone on seven. Sewers had to be relocated on five

projects. Four projects had no relocation, while 4 projects required

relocation of all types of utilities.

5. Did utility work done by others:

a. Delay start of construction
b. Lengthen the construction time

The utili ty work delayed the start of construction on seven

projects and lengthened the construction time on seven projects: Both

the start was delayed and time lengthened on four of these projects.

6. Were utilities supported from:

a. Excavation support system.
b. Traffic decking
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The utilities were supported from the excavation support

on 11 projects and from the traffic decking on seven. The utilities

were supported both from the excavation support and traffic decking

on five of these projects.

The presence of utili ties lengthens the construction period

especially at the beginning of the work while locating and exposing

the utilities and constructing the tempor~ supports. The construc-

tion activities m~ be completely stopped when unknown utilities are

encountered. Valuable time and money could be saved if utilities

were either relocated ahead of construction off the site or perman-

ently relocated to utility tunnels. The permanent relocation would

facili tate the restoration work and permit the contractor to work more

freely with his equipment.

H. Excavation

1. What was the general type of excavstion equipment used?

Backhoes are most commonly used followed by clamshells,

dozers, and front-end loaders, hi-loaders, draglines and conveyors

are occasionally. used. Different equipment is used for various stages

of construction, for example, the excavations are generally started

by backhoe and then continued at larger depths by clamshell assist-"1

by dozer or backhoe.

2~ What controlled the excavation rate?
Digging or spoil removal. If other, describe:

Digging ~ntrolled the excavation rate on eight projects.

The ground support, especially installation of lagging, controlled on

three· projects. Stage construction and traffic maintenance on one.
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Spoil removal was the controlling factor in the case where a conveyor

belt was used and in one case where trucks were used.

3. Did any other operation or event such as installation of
bracing, relocation or removal of utilities, excessive
earth movements, etc., control or reduce the excavation
rate? If yes, describe:

Again, installation of braeing and support or protection of
\'

utilities was repeated as the most common cause of reduced excavation

rate, besides the digging. Other causes were poor soil conditions and

excessive vibrations 'that caused concern and held up the work.

4. Was the spoil material hauled out on~ ramps or lifted to
the surface in vertical shafts? If other, describe:

A combination of ramps and shafts were used on four project

shafts only in two and ramps only on three. The spoil was otherwise

removed by backhoe, dragline, clamshells and conveyors without the use

of what the respondents would classify as ramps or shafts.

5. What general ,type of equipment was used to transport the
spoil material out of excavation from place of digging?

The common means for transportation of the spoil material

is, as expected, trucks, the only exception being where the conveyor

was used.

6. Did off-site transportation of spoil material innuence the .
excavation progress? For example, through traffic conges­
tion? How were such situations considered in the scheduling?

The traffic did influence the excavation progress in five

cases. Two respondents stated that this was taken care of by supplying

more trucks. A plan was in one case filed with the Highway Department.

The technology for the individual equipment units is pres-

ently at a high standard. However, improvements are needed in the

overall excavation operation and complete systems should be developed
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for excavation and spoil removal. These systems should be adapted

to the specific conditions caused by the different schemes for ground

support, dewatering, etc.

I. Final Structure

1. How far was the excavation support system built from the
neat line of the final structure?

2. Did the excavation support system enter beyond the neat
line?

3. What corrective measures were taken if the excavation support
system was found to encroach on the final structure?

The excavation support system was built typically 0 to 5 ft

from the neat line. The excavation support system entered beyond the

neat line in four cases. The distance from support to the neat line

was intended to be three inches, 0.5 ft or less and 2 ft respectively

when this happened. The corrective measures were generally: to remove

the lagging and place it behind the soldier piles, encase the piles

in the structure, cut holes in the webs of the soldier piles for bars

to be encased in the structural concrete, place additional reinforce-

ment against cracking and apply additional external waterproofing;

parts of soldier. piles may have to be burned off.

4. Were there, in your opinion, any provisions that could have
ooen made in the design of the final structure that waul'"
have facilitated the. construction?

There was only one suggestion of a change that would have

facili tated construction; long reinforcing. bars from the walls for

slab reinforcement, interfered with the construction. The bars

should have been doweled out when possible.
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Encroachment of soldier piles into final structure does not

seem to be a serious problem. Designers should keep in mind the feas-

ibility of different construction procedures and their limitations in

application when designing tl)e final structure. The final structure

must be compatible with .the groundsupport system and other temporary

construction elements. The designers must be aware of advancements in

construction methods and _adapt their design thereafter. The designers

may also have to initiate new ideas that can speed up the construction

and thus cut the costs.

J. Subsurface Conditions

1. Was the· subsurface information adequate for construction?

The answers to this question were identical to the answers

from Bl; in other wordS," the information deemed adequate for planning;

it was also good for construction.

2. Did any soil type cause special problems or did unexpected
subsurface conditions affect the construction? Describe
the soil type and the nature of the problems.

J. What additional subsurface information would have been
helpful for the construction?

Problems were described from four projects, three of these

relate directly to the behavior of clays.

1. The soil prof~le consisted of soft to medium stiff clays.

The softer clays caused problems when the subway profile rose to the

surface. Piles were driven deeper to _counteract the IOOvement. It

was not felt that any additional soil information would have been

_necessary and the problems were expected.
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2. A soft clay was enc01..mtered which was too unstable to run

equipment on. No additional information would have helped..

3. Man-made fill was encountered in an old lake bed. Borings

at 100 ft spacing would have been helpful.

4. The presence of clay at several points near the footing

line was pot known until excavation was completed. Available borings

were several hundred ft apart. More samples should have been obtained

in the borings which indicated only granular material. The clay affected

the progress of the construction.

Soft to medium stiff clays are the most troublesome soils

for the contractors. More extensive subsurface investigations should

be used or developed that will give better information about geological

stratification and the groundwater conditions •. It should be kept in

mind,' when planning the geotechnical investigation, that even minor

pockets or layers of unstable material may jeopardize the integrity

of the ground support system and delay the construction. The design

must generally have been overly conservative from the beginning since

no further information was deemed necessary in most projects even when

unexpectedly bad-soil conditions were encountered.

K. General'

1. Did any construction procedures result in complaints from
residents or businesses? What generally were the nature
of the complaints?

Numerous complaints were registered for most of the projects.

However, four major-projects were reportedly completed without co~

plaints. A fifth project in a redevelopment area was also completed

wi thout complaints. Following are some typical problems encountered:
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-- Pile driving caused cracks in walls and/or dewatering

may have been cause of settlement in basements.

-- Loss of business and inability to park at curbside,· some

forced closures of marginal businesses; dust, mud, and noise were

also sources of complaints.

Slurry caused mess, aCCess to stOres was lindted, traffic

was limited through construction si te, therefore, store owners fei t

loss of business.

Interference with access to adjoining business properties.

Vibration-noise-dust-traffie-congestion-pedestrian traffic

inconvenienqed during construction.

-- Noise and temporary disruption to parking in front of

business establishments.

-- Interference with retail business. Compressor operation

noise, spillage of excavation material from trucks, poor housekeeping

and programming of work by contractor.

-- Design of facilit,y, fumes, dust, noise, inconvenience,

and lack of access for customers, disruption of utilit,y services,

damage to proper'0/, window breakage, working days, working nights.

-- Minor complaints, but slowed-down business and broken

windows.

2.

segments.

Were any not previously described methods used or considered
that you would characterize as lIDoonventional or innovative?

A few methods, all from different areas, were described.

Underpinning of footings using prestressed concrete

Prefabricated and sectionalized traffic bridges.
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Truss bracing welded to soldier pile at one side and

having a screw system for adjustments on the other side.

Conveyor excavation set up.

Bulletins. to the neighborhood describing methods to be

used and progress of work.

.3. Would standardized dimensions improve the efficiency of
construction and thereb,y reduce the construction time?

Seven "yes" answers and five "no" answers to this question.

4. Were any precast or preassembled elements used for any part
of the construction?

The following elements were preas sembled or precast on one

or several projects.

Temporary timberdecking into panels.

Lateral bracing for ground support.

Precast liT" beams for roof slab.

Precast beams for sidewalk gratings.

Transverse traffic bridges.

Structural steel frame for roof and mezzanine walls.

Precast concrete parapet walls.

5. Would,.in your opinion, increased use of precast or pre­
assembled element~ facilitate the work and thereb,y reduce
the construction time?

Five "yes" and five "no" answers. The application of these

methods depends very much onthe'project; in other words, increased

use may prove to be feasible if the use of precast or preassembled

elements is considered in the design.

6. Wou,1.d you'increase your research if equipment and methods
could be patented?

Four "yes" and seven IIno II answers. One yes answer was

quali~ied that "recognition would encourage research".
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7. What would you consider to be the bottlenecks in the present
methods of cut-end-cover construction. List in order of
importance.

The following were the bottlenecks listed in order of

importance:

Very frequently listed: Utility relocation, Traffic

Occasionally listed: Comriruni ty objections, Humen and

public environment, Dewatering and drainage, Backfill and compaction.

Listed once: Support of utilities, Depth of excavation,

Excavation, Space for work, Undue concern with minor ground movements,

Excessive time for stripping forms, Restrictions on working time,

Restrictions imposed by governing city agencies permits, etc.

Businesses definitely lose revenue during construction

period because people stay away from the construction area due to

lack of parking, noise, dust, mud, traffic congestions, etc. It is

the general opinion that preassembled, precast, or prefabricated

elements may facilitate the work if considered in the initial design.

At present, traffic decking is frequently preassembled with several

contractors showing imagination by preassembling elements for other

purposes, however, on some projects, imaginative initiatives were

discouraged.. The answer.s clearly point out that the major bottlenecks

are the utilities and traffic with considerable problems due to the

envi:ronment, the groundwater control end the backfilling•. ,-."

General About The Respondents

Ten of the responding companies were Consulting Engineers,

seven Contractors, and one company did both design and construction.

All the Consulting Engineering companies also did construction inspection.
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CANADIAN NOISE-CO~TROL BY-LAWS
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BOROUCH OF ETOBICOKE

BY-LAW NO. 797

A BY-LAW RESPECtING NOISES

NOW TllEaE:'OilE 7P.E r.UNICII'AL COUi~CIL OF TIlE CORPORATION OF THE nOil-OUGH
OF ETOIHCOKE Eo"lACTS AS fOi.LO\~S:

.'

1. No person shall ring any bell, hlow or sound ~ny

horn or caUGe same to be rung, blown or sounded. Ghout or c~uGe.

i.

3.

<a)

None of the provisions of this By-Law shall apply to:

any excavation or construction ~ork. including tha

, ,erection, demolition, alteration or repair of ,any

building authorized by the Corporation and under-

takan between the hours of 7:00 o'clock in the

'forenoon and'7:00 o'clock in the afternqon of the

same day on any day ot,her than Sunday;

any situations of public convenience or necessity.

Any person convicted of a breach of any of tha provisions

of this By-Law shall forfeit and p~y in the discretion of the convicting

Magistrate a penalty'not exc~eding (exclusive of costs) the Bum of Th.ce

Hu~dred ($300.00) Dollars for each offence, recoverable under The

MUnicipal Act and The Summary Conviction Act.

4. By-Law Number 8233 of The Corporation of the ~own6hip of

Etobicoke. By~Law Number 2421 of The Corporation of the Town of New

Toronto and'~y-Law Number 2013 of The Corporation of the Town of Mimico

are hereby repealed. \

!<
READ A FIRST, SECOND ~~D THIRD TIME AN~ PASSED IN COUNCIL THIS 17th ."

day of Juno I A.D•• 1968.

E. A. HO;;..:l't;;...;o;.;;.n;..-._..,....,...,,,..,....
MAYOR
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1.

BOROllGlI~"or' S~CA;~~~;r·~'~U! ~l· ,rlo;":'" '206'-'~,",""::",,.
BY-LA\~ NUNm:R " ~ 8S-S ,

being a by-law to prollibit the ringing of bells.
the blowi.ng of horns, shouting. Wlusual noises
lind noises likely to elis turb the inhClbi tClutsof
the Municipality.

NOW nU:RrrORC BE 11' AND IT IS IfEREBY· UlACTED:

No person shall ring any bell, blow or sound any horn or cause

saroe to be rung, blown or sounded, shout ~r create. cause or permit any unusual

noise or, any noise likely to disturb the inhabitants of the MWlici~~lity.

2• For the purpose of Section 1. and without limiting the

. generality of the foregoing, .the following noises or sOWlds, among others. shall

be deemed to be 'noises likely to disturb the ~habitants.

,/

(a)

(b)

(c)

(d)

(f)

(g)

.W

The sOlU1ding of any bell, horn. siren or other
signal device on any motor vehicle, motorcycle,

·bicycle, street car, or other vehicle of whatso­
ever kind. except when required by law.

The sounding ,of any such Qell, horn, siren or signal
,device for an unnecessary or unreasonable period of
time._. '__ .' , _
The sound or noise from or created by any radio or
phonograph, or any musical, or sound-producing
1r.strumcnt of whatsoever kind when su~h radio or
phonogr~ph or instrument is played or operated in
such manner o~ with such volume as to annoy or
disturb the peace, quiet, comfort or repose of any
individual in any d\~el1ing house, apartment house.
'hotel or other type of residence.

Any sound made by any pet, animal or bird which
persistently disturbs the peace, comfort or repose
of any individual in the neighbourhood, provided,
that this section shall not apply in areas which,
by the' Dorough's Official Plan or by a restricted
area By-law, are designated,Agricultural.
The gratirig;' grinding or rattling noise or sOWld
causcd by a condition of aisrepair or mnladjustmcnt
of any motor vehicle, motorcycle, or other vehicle
whatsoever or part or accessory thereof.

The glowing of any steam or air whistle attached to
or used in connection with any stationary boiler or
other machine or mechanism, except for the purpose
of giving notice to workmen of the time to commence
or cease work or as a warning of danger.

The dischurge into the open 'air "of the exhaust of
. any stC<lm engine, stationary internal combustion
. engine, motor vehicle or'motorcyele except through

8 muffler or.other device which effectively preventl
louu or explosive lIoises., .. _' ~

Any noisC! iIl'isin~ l'ctwccn thc hour of R:OO 'o'olock p.lI•
of ..:lny l1Cly <lull 7 :UO o'clocl.; OI.m. of the next follo,ofinl~
day fl'om "ny. cJ(cavOJ tion or com:tructioll '~rk wh"tsocv('r,
inclu(U.n~~ till' (!t'l"e ti.oll , dC'llol,ition. lIltm'al:ion nr "(!llilir
of any L,uillu'Ul:, OJul:hul.'i'l.cll by the el"'lIlH':! t iun I!XCI!l,t In
cmil! (/ f 1\(,l'lC'!:;S ily ;11111 th"n 1I11d'~1' i1 pl· ..lIi t 1'1,'[1111 tim.
ClJIlWlI:1r;silllll'L' or Build i,II!::> OT.' Cuu.u;slulIl!r uf Wo\'ku.
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(i)

(j)

(k)

(1)

(m)

Any wmeccss'lry noise in thc vicinity 'of .allY church,
schooL seminary of lcarning or court while thc salllc
1s in session. or in the vicinity of any hospital" or
convalescent or rest home when such noise intcrferes
J'1i th the Wldcrtuking of such hospital or home. provided
conspicuous signs arc displayed in or upon; the streets
adjoining any such school. church, court, hospital or
borne indicating that loud noises are prohibited in the
vicinity.

The noise created by driving any vehicle bearing
. material. articles or things which are loaded upon
such vehicles in such manner as to create such noise.

The noise or sound created by the use or operation of
any drum, horn, bell. radio or mechanical loudspeaker,
or other instr\ment or device or sound~producing,

sound-reproducing, or sound transmitting' instrument or
apparatus for the purpose of advertising or for
attracting attention to any performance; show or sale
or display of goods, wares or merchandise or Nhich
projects noise or sound into any street o~ other public
place. • .

The noise or sound created by the use or operation of
any radio or mechanical loudspcaker or amplifier or
other instrument or device or sound-producing, souno­
reproducing. or sound transmitting instrument or
apparatus in or upon any vehicle except for such time
and under such conditions'as Council may prescribe.

Crying, shouting or loud speaking in or adjacent to
'any public street or place.

3. None of the provisions of this' By-law shall apply to:

(a)

(b)

(c)

Cd)

(e)

(f)

The use in a reasonable manner of any apparatus or
mechanism for the amplification of the human voice
~r of music in a public park or any other commodious
space in conilection I~i th any public election mceting,
public· celebration or other reasonable gathe~ing,

provided written permission of Council has first been
obtained.

Any military or other band or any ~arade, operating
under written permission first obtained from the
Council.

Any newsboy. peddler. hawker or petty tradesman plying
his calling legitimately and moderately.

Any vehicle of the po~ice or fire department or any
ambulance or any public service or emergency vehicle
whjle answering a call.

The sound from any private radio in a motor vehicle.
installed for the sole benefit or entertainment of
th~ operator and occupants of such vehicle, whcn same
1s not audiblc ·at a distance of twcnty-five fect from
such"vehicle.

Any sound arising from !tie operat:i:on of any rail\~ay

which operated undcr Thc Raihmy Act of Canada or
from any. plant· or \'/ork in conncction with any such
railway.

lIn.':t casc of public conveniencc .OJ.' nccessity.
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Any person convicted of a breach of any 'of the provisions

-;f this' By-law shall forfeit and pay.st the discretion of the. convicting

Magistrate .• a penalty not exceeding (exclusive of costs) the sum of $300.00

for each offence; and every such penalty shall be recoverable. under The.. .
. Sunmary C~nvictioris '~ct. all of the provisions .of which shall apply. -except

that the imprisonment may be for any term not'exceeding six months.

s. By-law Number 12740 is hereby repealed.

READ a rmST I SECOND. and 'lilIRD time and pass~d :In open

CoW1cil this 11 tH day of. '"J'"v '-'/ • A. D.c 1967.
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OFFICE CONSOLIDATION

This consolidation is prepared for purposes
of convenience only; for accurate reference aee by-lawa
as adopted by City Counci~.

CITY ·CLERK

By-law No'. 14913 a,a amended by By-law Nos. lS171 and 19821.

Respecting Noises

(Passed March 14th., 1938.:

The Council of ~he Corporation of the City of
Toronto enacta a. followa:

I

No person shall ring any bell, blow or aound
any horn or cause same to be rung, blown or sounded, shout,
or create, C~U8e or permit any unneces.ary noise which
di.turbs the inhabitants.

II

For the purpose of Section I, the following
noises or sounds, a~ong others, shall be deemed to b~

unnecessary noises which disturb the inhabitants:

(1) The sounding of any bell, horn, siren
or other signal device on any motor
vehicle, motorcycle, bicycle, street
car, or other vehicle of whatsoever
kind, except when required by law.

(2) The sounding of any such bell, horn,
siren or signal device for an unnecessary
or unreasonable p.riod of time.

(3) The sound or noise from or created by
any radio or phonograph, or any musical
or sound-producing instrument of what­
soever kind when'such radio ~r phonograp~
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or- Instrullent i. played or operated
in .uch ~anner or with .uch volu.e
a. to annoy or disturb the peace,
quiet, comfort or repose of any
Individual in any dwelling hou.e,
apartment hou.e, hotel or other type

. -of re.idence.
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(10)

(11)

(12)

3

Any unnecessary noise in the vicinity
of any school, seminary of learning
or court while the same is in session
or in the vicinity of any hospital
or convalescent or rest home when
.uch noise interferes with the under­
taking of such hospital or home, provided
conspicuous signs are displayed in or
upon the streets .adjoining any such
Bchool, court, hospital or home indicating
that loud noises are prohibited in the
vicinity.

The noise created by driving any vehicle
bearing material, articles or things
which are loaded upon such vehicle in
such manner as to create such noise.

The noise or sound created by the use
or operation of any drum, horn, bell,
radio or mechanical loudspeaker, or
other instrument or device or sound­
producing, sound-reproducing, or sound
transmitting instrument or apparatus
for the purpose of advertising or for
attracting Dttention to any performance,
show or sale or display of goods, wares·
or merchandise or which projects noise
or sound into any street or other public
place. "

The noise or sound created by the usa or
operation of any radi6 or mechanical
loudspeaker or amplifier or other in­
strument or device or sound-producing,
sound reproducing, or sound transmitting
instrument or apparatus in. or upon any
vehicle or aircraft except for such time
and under such conditions as the Council
of the said Corporation may prescribe. (19821)
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(13) Crying, shouting or loud speaking in
or adjacent to any public street or
place.

III

None of the provisions of this By-law shall apply to:

(1) The use in a reasonable manner of any
apparatus or mechanism for the amplification
of the human voice or of music in a public
park or any other commodious space in
connection with any public election meeting,
public celebration or other reasonable
gathering provided written permission of
the Council of the said Cor~oration has
first been obtained. (19821)

(2) Any military or other band or any
parade, operating under written permission
fjrst obtained from the Council of t~e

said Corporation. (19821)

(3) Any newsboy, peddler, hawker or petty
tradesman plying his calling legitimately
and moderately.

(4) Any vehicle of the police or fire
department or any ambulance or any
public service or emergency vehicle
while answering a call.

(5) The sound from any private radio in a
motor vehicle, installed for the sole
benefit or entertainment of the operator
and occupants of such vehicle, when same
is not audible at a distance of twenty­
five feet from such vehicle.

(6) Any sound arising from the operation of
any railway which operates under The
Railway Act of Canada or from any plant
or work in connection with any such railway.
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Any case of public convenience or
necessity.

(8) The operations of the Salvation Army
as heretofore carried on. (15171)

IV

Any person convicted of a breach of any of the
provisions of this By-law shall forfelt and pay, at
the discretion of the convicting magistrate, a penalty
not exceeding (exclusive of costs) the sum of $300.00
for each offence; and every such penalty shall be
recoverable .under The Summary Conv ict ions Act, all
of the provisions of which shall apply, except that
the imprisonment may be for any term not exceeding
six months. (19821) .

This By-law shall take effect upon, from and after
being vali~ated by the Legislature of the Province of
Ontario.

R.C. DAY,
~1ayor •

COUNCIL CHAMBER,
Toronto, March 14th, 1938.

(L.S.)

J.W. SOMMERS
City Clerk~

By-law No. 14913 validate Chap. 73 Statutes of Ontario, 1939.

By-law No. 15171 approved by the Ontario Municipal Board
(P~F.A. 8615) July 5, 1939.

By-law No. 19821 approved by the Ontario Municipal Board
(P.F.M. 5536-56) December 19, 1956.
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TJIE MUNICIPALITY
"'OF -1\fETHOPOL!TAN TORONTO

BY.LAW No. 835.
- -

To prohibi~)he driving or operating of vehicles creating undue aoise withiD
The. Municipi1lity of MetropolitaD Toronto.

The Council of The Municipality of Metropolitan Toronto HEREBY
ENACTS as follows:

1. In this by·law,

(8) "lJlIOtor vehicle" means automobile, motorC'ycle and any other
vehIcle propelled or qriven otherwise than by muscular power
and used for the transportatioq of persons or things but does
not include the cars oJ. electric or steam railways or other
motor vehicles running only upon rails.

(b) ''undue noise"mcans any sound, the overall sound pressure
level of which exceeds 94 decibels when measured at a dist<lnce
of 15 feet or more J.rom its source by. use of the C·weighting
scale of a sound·level meter.

(c) "sound-level meter" means an instrument consisting of the
following components:

(J) meter type 1551-A manufactured by the General Radio
Company of Cambridge, Massachusett'i, U.S.A., without a
Rochelle-salt·crystal diaphragm type microphone.

(ti) microphone transformer type No. 759·P26 manufactured
by the General Radio Compan)' of Cambridge, Massa·
chusetts, U.S.A.

(ill) dynamic microphone type 759-P27 manufactured by the
General Radio Company of Cambridge, Mas'iachusc,tts,
U.s.A. or its equivalent type No. 633-A dynamic micro­
phone as manufactured by either the Northern Electric
Company of Canada Limited or the Altec Lansing Corpora­
tion, California, U.S.A.

(Iv) microphone extension cables type No. 759-P22 as manu·
factured by the General Radio Compan)' of Cambridge,
Massachusetts, U.S.A.

whIch when appropriately assembled provides a means· of
measurement of noise and other sounds in decibels when
acoustically calibrated at a frcquenc)' of 1,000 cycles per second
to .measure the overall sound pressure level at the microphone

- thereof relative to 0.0002 microbars.

~10
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2. No person shall drive or operate any motor vehicle that creates
an undue noise within the limits ot The MUnicipality ot Metropolitan
Toronto.

3. The provisions of this By-law shall not apply to the operation ,
of police, fire department or ambulance sirens, horns or bells In the
course of duty or vital necessity.

4. Every person who contravenes any 'of the provisions ot this
by·law shall upon conviction thereof. forfeit and pay, at the discretion
of the convicting magistrate a penalty not exceeding (exclusive of .
cost::) $300.00 fo,:, each Q!fcnce.

5. This By-law shall not become operative untU approved by the
Department of Transport. .

. ENACTED AND PASSED this 21st day of October, A.D. 1958.

w. W. GARDHOUSE.
Clerk.

(Corporate Seal)

FREDERICK G. GARDINER,
Chalnnan.
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THE MUNICIPALITY
OF METROPOLITAN TORONTO

BY-LAW No. 1790.

To amend D),...Jaw No. 835.

o The Council of The MunicIpality of MetropoUtan Toronto HEREBY
ENACTS as follows:

1. Clause (b) of Section 1 01 By-law No. 835, a By·law "To prohibit
the driving or operating 01 vehicles creating undue noise within The
Municipality 01 Metropolitan Toronto", Is repealed and the following
clause Inserted in lieu thereof:

(b) "undue noise" means any sound, the overall sound pressure
level at Which exceeds 94 decibels when measured at a distance
01 15 feet or more from Its source by use of the C,we:!Jghtlng
scale and the "slow" setting 01 a soWld·level meter.

2. This By·law shall not become operative until approved by the
Department of Transport.

ENACTED AND PASSED. this 13th day of November, A.D. 1962.

WILBERT W. GARDJ:IOUSE,
Metropolitan Clerk.

WILLIAM R. ALLEN,
Chairman.

(Corporate:! Seal)

I hereby ce~tify this to be a true' and correct copy of By-law
No. 1790 passed by Council on November 13th, 1962.

:Metropolitan Clerk.
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PASSED September 11 19.61.-

\

I1 YORK TOWNSHIP,
)

A BY-LAW
1

~ i
I

t
,I

't No. 186,
t TO REGULATE noises withinI
!

, the Borough of York..

i ~1 ~ftw.JY7f
I
I ~ I~ /970..
j

l ~~~/'31
f r"t~>fJl..
~ ,, INTRODUCED BY \

\
1

Alderman W. Saunders i
;,

I.
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\

OF THE BOROUGH OF YORK
. \
(

BY-L A'"
Numbcr__1_8_6 _

TO REGULATE noises within the Borough
of York.'

61£,(. '1. () ~

~REAS Section 379, Subsection (1) paragraph 118
of The MuriCipal Act, Chapter 249 R.S.O. 1960 provides that
the Council of a municipality may pass by-laws for prohibiting
or regulating the ringing of bells, the blowing of horns, shouting
and unusual noises, or noises likely to disturb the inhabitants;

AND WHEREAS it is deemed advisable to pass a by-law
regulating noises within the Borough of York.

NOW THEREFOR~THE COUNCIL OF THE CORPORATION OF THE

BOROUGH OF YORK ENACTS AS FOLLOWS: -

- 1 -

Within the Borough of York no person shall ring any

bells, blow or sound any horn or cause same to be rW'G,blown,

or sounded, shout, or create, cause or permit any unusual noise,

or any,noise likely to disturb the imlabitants of the Borough

of York.
- 2' -

Nothing in this by-law shall be deemed to prohibit

the following:

(a)

(b)

the sounding of any bell, horn, siren or other
signal device on any motor vehicle,' motor cycle,
bicycle or other vehicle of whatsoever kind, when
the sounding of such signal device is required
by law;

the sounding of the siren or horn on any vehicle of
the police or fire department or any ambulance or
any public service or emergency vehicle while
answeri~g a call;

(c)' the ringing of any churc.h bells;
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2.

(d) the playing of any musical instrument.

- 3 -

By-laws Number 11574, 12188, 13182 and 16811 of the

Township of York and By-law Number 1622 of the Town of Weston

are hereby repealed.

-4

Any person convicted of a breach of any of the'

provisions of this By-law shall forfeit and pay, at the discretion

of the.~onvic~ing magistrate, a penalty not exceeding the su~ of

Three Hundred ($300.00) Dollars 'exclusive of costs.

ENACTED AND PASSED this llthday of September

1967.
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BOROUGH OF NORTH YORK

BY.LAW NUMBER 24054

A BY~~~ r~specting unusual noises or noises within

the Borough of North York.

THE. MUIHC;IPJ\L COUliCILOF THL BOhOUGH uF tWR1'H YUh/\.

HE.REDY l:.NACTS lioS FOLLmS:

1. No person shall ring bells,. blow horns, shout or

make or permit unusual noises, or nois~s likely to disturb

the inha bitants.

2. Any person convicted of a breach of any of the

provisions of this By-law shall forfeit and paY at the

discretion of the convicting i'·.Clgistrate, a penalty not

exceeding (exclusive of costs) the sum of Three, Hundred

Dollars (~'300.00) for ei:ich offence; and every such ptmalty

shall be recoverable under the Swa~ary Convictions rlct.

J. By-law ~umber 2)268 passed en the 22nd day of June,

J\.D. 1970 is hereby rescinded.

lNACTED and ~l3~~U this 11th day of September

A.D. 1972.

(Sgd) E. Roberts
Clerk

( S to A L )
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· THE CORPORATI(}.l OF THE
BOROUGH OF EAST YOR,

BY-LAW NO. 98

To prohibit or regulate noises.

WHEREAS by Section 14 of The Municipality of Metropolitan Toronto
Amendment Act, 1966, Statutes of Ontario 1966, Chapter 96, the Township
of East York and the Town of Leaside were am~lgamated un~er the name
.of The Corporat ion of the Gorough of East York;

.AND WHEREAS by Section 17 of The Municipal Act, R.S.O. 1960,
Chapter 249, as amended, the Counei I of the Corporation has power to
amend by-laws of the said former Township and former Town;

AND WHEREAS by sub-paragraph I I~ of sub-section I of section
379 of The Municipar Act, R.S.0. 1960, Chapter 249, as emended. by-laws
may be passed by the counci Is of local municipal ities for prohibiting
or regUlating the ringing of bel Is, the blowing of horns, sho~ting and
unusual noises, or noises I ikely to disturb the inh6bit6nts,

AND WHEREr.S the Council of The Corporation deer.ls it desirable
to enact regulations and prohibitions pursuant to the said st~tutcry

authority;

THEREFORE the Counci I of The Corporation of the 8:>rcugh of East
York HEREBY ENACTS as fol lows:

I. In this by-law,

Cal "Chief Building InspeCTor" means the Chief 8uiking
Inspector of the Corporation and includes a Deputy
Sui Iding Inspector thereof;

ebl 'COrrJ11iS510ner of llorks" means tre '=:J.'ll:nlssioner c,f ·,:cr~s

of the Corporetion and includes e Deputy Commissioner
of \'Iorks;

(el "motor vehicle" means any self-propelled vehicle,
designed for transporting property or one or more
persons;

Cdl "person·' includes a corporation and the h",irs, executors,
administrators or Qther legal representatives of a person
to· \~hom the' context can app Iy accord i n9 TO la,,;

(el "vehicle" includes a motor vehicle,trailer, tracti:>n
engine, tractor, road bui Iding machine and any vehicle
drawn, propel lej or driven by any kind of power,
inclUding muscular power.

2. In the Borough of E<lst York no perso~ sha I I:

(al ring a be II or cause or permit a bE) I I to be runs;

(bl blow a horn or CiJuse or perm it a horn to be blown;

(cl shout;

(dl make an unusual noIse, or cause or perr.lit the ~aking

of such a noi se;

142
-.. -.-..,-_.~..'-'-.---.--------_._-----~----.---~_._-----------~-.~.~--



-2-

(e) make a noiso likely to disturb the inhabitants of
the Borough of East York, or cause or permit such'a
noise to be ma~e.

3. For the purposes of subsection (e) of section I of this by-Ia~

the follo~;jng noises or sounds shall, without I imitations of the
general ity of zuch subsection, be deemed to be noises I ikely to disturb
the inhabitants of the Borough of East York:

(a) th~ sounding of a bell, horn, siren or other signal
device ona vehicle, except when such sounding is
required by la\~;

(b) the sounding of eny such bell, horn, siren or other
signal device for an unreasonably long period of time;

(c) a sound or noise from or caused, or created by a radio,
television set, phonograph, musical instrument, sound­
producing instrument or apparatus of whatever kind
when such radio, television set, phonograph, musical
instrument, sound-producing instrument or epparatus
is played or operated in such manner or with such
volume as to unraasonably annoy or disturb the peace,
quiet, comfort or repose of e person in a dwel ling
house, epartment house, hotel or other residential
'accorrrnodat ion;

'(d) a noise or sound ~ade by an animal or a bird which
unreasonably disturbs the peace, quiet, comfort or
repose of a person;

(e) a noise or sour.d from or caused or created by a
condition of disrepair or maladju~tment of a vehicle
or a port thereof or an accessory thereto that un­
reasonably disturbs the peece, quiet, comfort or
repose of a person;

(f) a noise or sound from orcausad or createc by a steam,
electric or air whistle or a horn attached to or used
in conne=tion wtth any stationary boi ler, machine or
other mechanism or apparatus thai unreasonably disturbs
the peace, quiet, comfort or repose of a person, except
where such sound is given as a warning of danger;

(g) a noise or sound from or caused or created by a
stationary steam or internal combustion engine or
a device, apparatus or ma=hine operated by compressed
air or gas, gas, electricity or atomic rf!act,or that
unreasonably disturbs the peace, quiet, comfort or
repose of a person. '

(h) a noise or sound occurring at any 1-ime between 9:00
o'clock p.m. of any day and 7:00 o'clocl( <I.m. of. the
day next follow;ng, from any excavation, bui Iding or
construction work, inclUding without limitation of the
general ity of the foregoing, the erection, demol ition,
alteration or repair of any bui Iding or structure under
a permit therefor issued by the Chief 8uilding Inspector, ~~

except in the event of an emergency and then only under
the author ity of a perm it from the Chief Elu i Id ing Inspector;
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(I) a noise or sound in the vicinity of a school, seminary
of learning, court, hospital, convalescent home or rest
home if such noise interferes unreasonably with the
conduct or operati~n thereof, provided conspicuous signs
are displayed in or upon streets in such vicinity in­
dicating that the area is a zone of quiet;

(j) a noise or sQund fr~n or about a vehicle and caused or
created by or from a person, animal, bird, article or
thing in or on such vehicle that ~nreasonably disturbs
the peace, quiet, comfort or repose of a person;

(k) a noise or sound caused or created by the use or
operation of any drum, horn, bel I, television set,
phonograph or mechanical loudspeaker, or oTher
instrument or device or sound-pr~ucin~, 50und­
reproduc i n9 or sound-transl;' itt in9 instrument or
apparatus whatever for the purpose of advertising
or for attracting attention to any performance, show
or sale or display of goods, "ares or merchandise or
that projects noise or sound into any street or other
pub I ic pIace;

(I) a noise or sound caused or created by the use or
operation of any radio or mechanical loudspeaker or
amplifier or other instrument or device or sound­
producing, sound-reproducins or sound-transmitting
instrument or apparatus whatever in or upon a vehicle,
except for such length of time and un~er such conditions
as Counci'l may by resolution prescribe;

(m) crying, shouting or speaking lOUdly in or a,jjacent to
any street or other publ ic place.

4. This by-law shal I not apply to:

(a) the use or operation, in a publ ic park or other
public place or any other co~ooious space in
connection with any gathering, public election
meeting or public celebration, of u loudspeaker,
ampl ifier or other instrument, device or apparatus
for the ampl ification of a sound, provided that
written permission therefor has first been obtained
as prescribed by resolution of Council;

(b) a pQrade, provided that written permission therefor
has first been obtained from the Board of CommiSSioners
of Police for The r·iunicipality of Metropolitan Toronto;

(c) a newsboy, peddler, hawker or petty tradesman plying
his cal ling legally and in a moder~te manner;

(d) a siren, horn or bel I of a police or tire department
vehicle, ambulance, or publ ic emergency vehicle in
course of duty or vital necessity.

(e) the operation of a rai Iway that operates under and
in conformity .lith the R<Ji h.ay I'.ct of Canada or a
plant or work'in connection'\~ithany such railway;

(f) a case of public convenience or necessity;

(g) the operations of the Selvation Army as heretofore
carried on;
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- Ch) constructi on or other work carr i ed on by the Cor­
poration or directed or requirej by the Commissioner
of Works or the Chief Bui Iding Inspector.

5. Every person convicted of a breach ~f any of the provIsions of
this by-law shall forfeit and ,pay, at the discretion of the convicting
magistrate, a fine of not more than )300, exclusive of costs for each
offence.

6. By-law Number 5126, as Dmendedi of the former Township of East
York and By- Iaw Number s 939 and 1736 of the former Town of Leas i de be
end are hereby repealed.

FIRST AND SECOND READ I r~Gs:

D. H. TUCKER

Clerk. :

THIRD AND FINAL READING:

D. K. TUCKER

Clerk.
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June 26th. 1967.

TRUE DAVIDSON

Mayor.

June 26th. 1967.

TRUE DAVIDSON

Mayor.
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THE CORPORATION OF THE
BOROUGH OF EAST YORK

BY-LAW NO. 245

To c~enj 8y-law No. 96, entitled
"To prohibit Qr regulate noises".

The Counci I of The Corporation of the Borough of East York HEREBY

ENACT as fol lows:

I. The introductory portion of section 3 of By-law No. 96, entitled

"To prohibit or regulate noises», be and is hereby amended by striking

out "I" in the first line and ';Iimitations" in the second-line and

inserting in lieu thereof "2" and "limitation" respectively, so that

such i ntroduct ory port i on ~ha II read as fo I lows:

"3. For the purpose5 of subsection (e) of section 2 of this by-Iail
the following noises or s-:lunds shell, without limitation of the
generality cf such subsection, be dee~ed to be noises likely to disturb
the inhabitants of the 80rQugh of t:ast York:" .

FIRST AND SECOND·READINGS:

D. H. TUCKER.

Clerk.

THIRD AND FINAL READING:

D. H. TUCKER.

Clerk.

August 13th. 1968.

TRUE DAVIDSON.

Muyor •

August 13th. 1968.

TRUJI DAVIDSON.

Mayor •
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GENERAL OlillER CALENDAR

G.O. No. 67-lnt. No. 661-A
RqIOft of the Committee on EnviTOnmmtal Protection in Favor 01 Adoptiog, Il5 amended,

• Local Law 10 ADKnd tbe Adminislrative Code of Tbe Ciry of New York, in Relation
110 Noillc Control.

REPORT OF THE COMMlTTEE Ot-! ENVIRONMENTAL PROTECTlCJN
WHICH FAVORED THE ADOPTION OF THE NOISE CONTROL CODE

COMMITTEE ON ENVIRONMENTAL PROTECrION

THEODORE S. WEISS, Ch"irman
EDWARD V. CURRY
BERTRAM H.. GELFA!'iD
WALTER WARD
CAROL GREITZER
CARTI:R BUIWEN
tdlOiAEL DEMAHCO
HOWARD GOLDEN

EX-OFFICIO

SANFORD D. GARELIK, Pruid,,,'
THOMAS J. CUlT£, Vi", Citoirmall and Ma;ori/y L,ad..
ELDON R. CLINGAN, Minmi/yUad.,.

June 28. 19n

Th" Commillec on Envirorwnllntal Protection. to which was referred on July 13, 1971
(Minutes, page 89), respex:tlully REPORTS:

INTROIJUCfION

M 5"t forth in the "Dec.laration 01 :Policy," (§ 1403.3-1.05) the aim of this legislation
is to preservc, protect and promote tJ.., public health, ....f"ry and wellare and the peace
and quiet of the inhabitants of the cily. 11 i. further slated as a mailer of policy that th"
making, crcJ.1ion or maintenance of excessive or unnecc.ssary noises is a mc.nJce to the
public. The nature and extent of that menace is in the process of being defined in in­
creasingly clearer fashion by sc.i"ntific researchers and physicians,

No one quesLions lhe absolule fact ,ha' a •.0nLinued exposure 10 noise beyond
«rlain m'asurable levels will creale parlial or lulal deafness; nor the fact Ibt far too
many New Yorkers are subjected 10 these deafening noise levcls. 11 has al50 b<Oen
~stablished be)'ond question Ihat. noi,., causes lenslOn and nervous fatigue, headaches,
dc.pU'lIsion and irritability. \Vhal is most frightcllIng, howevc.r, is the apparent contri­
bution which excessive noise makes toward Ihe callSa:ion of heart, respiralory and
digestive disorders,

E"ery indicalion available suggeOl' lhat the problem has been gro...,"~ more and
more critical over the years. New Yorkers are be109 subje'Cled to mo,,' r:"ise from
more sourceS more of the lime lhan c\'tr before .-\t the saml: lime, nOise p:-t\/entlOI1
and noi~e .llbatemenl efforts o~ g.:l\'trrlment and blr, induslry h:l\'(' htt'n ~j1<H~C and
sporadlC .. t bes~. \Villl f2.lt l:'>"('l·;HlOn. ~verJllnental enort IS preSS(',1 only ll~lll; t:;:onomic
or political infiucr,ce i5 brvuF:la lI~lo Of'p'ls:tion. As for Indus1ry, b,r LOO ohrn, the:
very .!\t3tenJt'~H of support, ujlon doscr rxam:o;alioD lu:-n5 out 10 bc <JPpv<;itl"q l!l dlsgui,<;,e
Ag-ajn, ('\lton in its 0\\11 purcita.sr:. contract and cn!OrCemClll rolicoc". ~!) ","':J as in
general allliude. gov<lnrnelllal acuan bell"" the nuble words troud o,,! ior public

consumption. The otlzen, too, both aJone and in rorabination often' fail. to appruiate
his responsibility for reducing noise pojlution.

And yet, it has heen Ihe individual New Yorker who has indicated that he will
no lancer tolerate Ihe awful nOises 10 which he ha.s been subjeeted. It is hi. outcry
and his support "'hieh have been responsible for the enaClment of this legislation. Hi.
conlinued surrort for both en foreement and further development of this law must be
.ought and encouraged.

This legislatIon" in many ,.:ays just a ~inlling. In a number of areas, for example,
w" have mandated studies and called for legislative recommendations based upon Ihose
.tudies. In some other areas we are adminedly feeling our way; we believe we have
taken firS! sIers which can be fully justified and will serve as a !Qund foundation upon
wh;eh 10 exrand tbe law.

While this is probably the most comprehensive and advanced nois" control legislation
in the country, we believe Ihat il is fair, practIcal and enforceable. With cooperative
.effort on the part 01 all !'iew Yorkers, this new law can help provide the peilce ilnd
quiel which we bt>lieve to be essential for :a. heallhy environmen1.

This I,roposed local law, Inlro. ~o. 661-lhe noise control code: was introduced
in the Council on July IJ, 1971. .

The Committee on EnVironmental Prot<eton held a publ.c hearin!: on September 9,
1971, followed by a pnl,hc hearing on OClober 6. 1971. Subsequenl Ihereto, the com­
mille<: held 3 execulive sessions, the last bring all April 28. 1'112, al which many of
the prorosed amendmenls wer< discussed. On ')'by 31, June I, and June 7, 1972, the com­
miLlce held 3 oren meetin~s al which ,he affected parlies, industry, labor, utility groups
wen- present, as well as lite (-nvinmmental protrction adminL51raLion. Following these
2 mcetin!:s, the commillee he:d 3 executive sessions, the last beinR on June 28, 1972,
ilt which Ihe amendmenrs were adop,ed.

There follows a technical analysis of the significant provisions of the noi.e conlrol
code as amended by the commillee on environmental prolection at ils meeling of June
28, 1972.

ANALYSIS

This ('ropnsed local bw, Intro. No. 661, as originally introduced hilS had many of it.
provisions sil:nificantly amcnrled.

Most of these significant amendments arc presenled herein. There ilr", however,
many other anlendmenls, c1ariiYIOl: lar,guagc changes and correclions. An attempt has
~en made to single out those noise control pro .... isions of major signincancc to the
public, as well as induslrY and labnr, thus many amendments of a highly technical and of
acoustical ellgineerlllg nalUre are nol includ<Od in this reporl (i.e., definition of "Sound
Pre..ure Level").

An analysis of these significant amendments to articles I through IX, section.
\1403.3-1.03 el seq. and seclions 1~03.215.OJ and 15.13 of the administrative cod" of the City
of New York, as well as Section l.JO.l of the New York city clIarter ar" pres,,"ted herewith,
ARTICLE I-Policy and general definitions

11403.3-1.03 Declaralioll of poliq
While seclion 435-5.0 of the aelministralive code (existing nois" code) is being reptilled

the Police Dep:ullllenl as well as Ihe EI1\'ironn.Wlal Proleclion Administration will have
tht: jerisdiclioll to enforce the noise contrul code.

§ 1403.3-1.05 Gener~1 dcf'fIItions
"Aircraft," "Airport"--<lefinitions of aircraft ;md airporl arc being added in line

with the amendment prol'0serl in article V requiring that wirhin one year from the
effective dale of thc code, Ihe admini;lralor "'all submit 10 the council lor proposed en·
actment allowable sound Ic\"eis ::l.Ild ambient noise Quality standards ",,·illl rrspccl to noise
generalClI by airporls alld aircr~it using airports within the city of New York.

"Conslruction"-The definition or construction e.ncompasses all forms of this
activily in conneclion wi!h the ,r""lion and dcmolillon of building. as well as highways,
roads, parks, utility lines but excepts lunneling aClivity (see !eparale definition of
tunneling).

"\{ai!ro~d"~Railroad, other than a rapid Iransit railroad, is defined separately to
rellect the proposed amendment in article V requiring the ildmini5lrator to submit
to the Coullcil wll~ill aile year from lh~ Qte or ~nactmelll of the code allowable
sound leveh and 3COUSlic...ll puiorm.:ince for btW :ina existmg railroads. These standards
art. to co\'<:r Ilol (Inly tne oflcralion or the raihoJd's roll-ng stock but It.s tracks. bridges.
turlllrls, SI ;LliulIS, farJs JOcl ternlinal L :ilities.... -

"Sourl'l le\el mC',:"r"-· is ch;'H1ged irom "'~olllld level appanus" and means any in­
strunllul for lhe n~r;"\sUfl'ml'nl f){ noi~e and ",·hich complies with stalldards estabhs.hrd
by the American Nalio",l Standards InstilDle (ANSI) specificau"",. ltde.....ce 10

./
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Speed limit
of more

than 3S mph

September 12, 1972

86 db(A) 90 db(A)

82 db(A) 86 db(A)
78 db(A) 82 db(A)

76 db(A) 82 db(A)
70 db(A) 79 db(A)

92 db(A) 96 db(A)

88 db(A) 92 db~A)
84 db(A) 88 db A)

8Z db(A) 88 db(A)
76 dl>(A) 85 db(A)

Speed limit
. of 35 mph

or less

107'9

tlB(A) OItnuw-rd ala disla"a of 25 luI (city ,'.ul)
(1) Any motor vehicle with '3 manufacturer', gross vehicle

rating 01 8,000 pounds or 'nore.and any combination
of vehicl~s towcd by such motor vehicle .. , .

(2) Any motorcycle oth.. th,.n a motor-dri,·.n cycl.
before January I, 1978 ., , .
aller January 1, 1978 " .

(3) Any oth.r motor vehicle and any combination of vehi­
cle towed by such motor v.hiCle

belore January I, 1978 .
after January I, 1978 '" .

dB(A) ,"rasu"d al a diS/Met of 50 fUI (hiqlrwoy)
(I) An)' motor \'~hic1e with a manulactur.r's rro's vehi­

cle rating 01 8.fVJO pounds Or more and any corr·
bination of vehicle 1O\\'~d by such n.<>tor vehicle '..

(2) Any motorcycle oth.r Iha'n ~ motor-dri"en cycle
belore Jannary I, 11/78 .'.,' .
afler January I, 1971\ ..

(3) Any other motor vehicle and any combination 01 vehi-
cles towed by snch motor vehicle .

before ]aml.lry I, 1971\ " .
all.r January 1, 1978 .

.=

emit a sound lignal of more than 10 seconds, more frequently than once every 10 minutel
in Rny one city block.

§ 1403.3-4.11 Construction activities
Subdivision (a)-LimItation on the pennissible hours 01 construction-The lim­

itation on the permissibie hours 01 construction for all residential,. commercial <lr
manufacturing zones have been changed to the hOUNi of 7 a. m. to 6 p. m. for each 01
these zoning districts. -

Sulldivision (b)-The grounds for variance. granted by city agencies lupervi.ing
con5lruction work (t:,e' Departmems of Puildings and Highways) has been changed Irom
"whne no harm to the public h.alth· and comfort will result and ben<-fit to the public
intne.t will result" to ";n the case 01 urgent necessity in the inter~st of pulllic ""fety";
.uch variances may be granted lor any necessary period of up to three days and may
be renewed lor such period as long as S"Ich urgent nettssity continues, and .hall b.
subject to revocation by the Environmental Control' Board.

The dTecl of thi. amendment would b. to contin"e to apply the standard lor ",anting
variances that existed under the previous Mise code (§.f35.0-5.0 (b) 7 01 the admimstrative
code which would be repealed by this local la.... l The difference, however, under the new
noise conlrol code is that the grant of the va"~nce by th. supervising city agency
(Deportment of Buiklings, Highways or Water Re.ource.) would be subject to review
and possible revoc~tion by the Environm.ntal Control Board.

Thus, the administrative determination of "'hat is an ur!!:ent necessi:y in the inte...t
of public salet! (i.e. failure 01 public utility, water or sewer strvice, construction or
building hazard) would conhnue to be made b! the city agency under whose jurisdiction
the work is pedorm"d, This determination ,..'ould be arrived at in accordance with the
previous practice and prucedures of each city department in d.fining urg.nt necessity
and whelher th.re exists a reasonabl. relationship to the public salety, at the same
time being mindful of the ill eff.cts of noi", disturbance. The Environmental Control
Board would now review this determination in a.cordance with applicable rules 01 taw
governing review of d.cision, by administrati~ agencies.

In the case 01 any emergency a. defined by the code, con.truction activities directly
.oonnected with the abatement of such emergency may be undertaken without a variance
and may 'Proceed for a period 01 up to IZ hours.

ARTICLJE V-Prohibit.d noise--Sound level standard
§ 1403.3·5.03 'Motor v.hicl••
Allowabl. suund 1..·.15 (decibels) in connertion with the operation of motor vehicles,

including trucks and motor cycles have been added as set forth below.

1078

sugg~tion of the Committee. Thus the technical
sound and noise as amended are in coniormity with

September 12, 1972

ANSI criteria were made at the
definitions of the various aspects 01
ANSI terminology.

"TuMeling"-a separate definition 01 tunneling activIty .ncompasses the con­
Itruction of lunnels including the sinking of shafu and the surface actlvlt,es required
to sink the shaf:s and construct the tunnd.
ARTICLE II-Gene'" provisions

11403.3-2.09 Registrations
The administrator may require wri".n r.gistration 01 the lollowing devic.s: Air

compressors, paving breakers, refuse compacting vehicles and rapid transil railroads
including rolling stock, track., stations, tunnels, elevated structures, yard, and gar~g.s.

As intr01uced, this scction would have required thc registration of an} power-driven
device with a sound I.vel in excess of 40 db(A). The committ.e proposes to restrict the
operation 01 this section to devices which could b. regulaled by the code.

11403.J.2. Variance.;
This section is being del~ted in its .ntirely inasmuch there is provision for variances

under Artide4 of the code Section 4.1l(b) allows lor variances from the limitation on
construction hours wherein the variance is granted by the city ag.ncy sup.rvi.in!!: the'
work (i.e. D.partm.nts of Buildings. Highways), subject 10 revocation hy the Envi­
ronmental Conlrol Board; that sectioo would also be applicable to a Fire Departm.nt
special permit for a variance ul -the hmitation on the hours of bla'tinl\' pursuant to sec­
tion CI9-36.0(d) [see § 7.01 (e)J. As amended, section 4.1l(b) p.rmits variances only
in the case of urgent necessity in the interest of public .af.ty. Thus, that revision is not
only more restrictive for construction hours but at the s::J.me timr ~i iminale5 the need
for a variance based on unreasonable hardship with respect to the other regulalOry
oections of the code.

11403.3-2.25 N<lise abatement contraet cxmpliance '
'this seclion has been added 10 provide that any contract lunded out 01 the capital

budget 01 the city of N.w York. shall indude certain provisions to insure compliance
with the noise control code, i.e. :

I. Devic,;s and activities whioh will be operated cr c<,nducted or construct.d or
manulactur.d under the contract must nol caus. a violation of thc code.

2. Such devices and activities incorporate advances in the art of rois. control.
There is an overall ,,,oviso to the effect that any r.gulation promull:"ted by th.
administrator with regard to noise control, subsequent to the award uf such a
contract, shall not alt.r the terms, condirions and specifications or the conlract.
11403.3-?27 Exemptions
An exemption lrom the provision. of this code was add.d to apply to the op.ration

or use of any organ, b!:11 or chimes by any church, synagogue or school.
ARTICLE III-Prohibited noise

11403.3-3.01 Unnecessary noise-general prohibition
Thil seclion r.mains as introduced and codifies the common law prohibi\ion against

unnecessary noise.
ARTIUE IV-Prohibited noise-Unnecessary noise standard

I 1403.3-4.03 Sound reproductiou device
The Qtnbi.nt noi.. prohibition against th. operation 01 a sound reproduction drY ice

has bren .xtend.d to apply to the use oi such devic~s ior commercial or busin.ss
advertising purvo..., or for the purpo.. of allracting atl.ntion to any ,how Or sale,
or display of merchandise in connecli,," with such ~nl.rpri..s, including those ~ngaged

in th~ sale 0'[ radios, tel~visioM, phono/:raphs, records or tapes.
The prohibition of this section shall nol be applicab!e 10 incidental lIOunds emanating

from a liansed sPorting or public or ent.rtainment ,vent. .
In addition, this .ection has been expanded to prohibit the operation oi any radio,

phonograph or tape record.r on any rapid transit railroad, omnibus or f.rry in such a
mannrr that the sound emanating from th.se sound reproduction devices is audible to
anoth.r persnn.

§ 1403.3-4.05 Sound signal de";ces
Paragraph (4) has bun amendrd to provide that any lIurglar alarm alt>ehed to a

motor v.hicl. shall Itrmimtc its operation within 10 minutes 01 its activatiQn and that
an)' memh.r of 'h. New York city police deparlment shall have lh. righ\-'ln disconn.ct
such burglar alarm during th. pcri<ld of its activation, and furth.r, that any such
motor v.hicl. shall have promin.ntly displayed the lelephone nnmber at which the
owner rpay be cQmmunico:;,trd with.

Paragraph (5) h.., heen added to this' ••clion to provide Ihat any .ound oignal
device, allalh.d to a motor vehicl~. w4gon, or cart Irom which wares are sold, shall not

~
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11403.3-5.05 Aircraft
One yc:ar from the effective dale of the code the administrator shall submit to the

eouncil for enactment allowable sound levels and ambient noise quality criteria and
ltandards for areas affected by noise generated by aircraft using airports in lhe City of
New York. The sound levels and ambient noise quality criteria and standards shall be
developed in accordance with methodology for controlling and abating airport noise as set
forth in this section.

11403.3-5.07 Rapid transit railroads
The provision is subdivision (a) permilltng existing rapid transit railroads to altain

only those allowable sound levels re.quiring no additional expenditures has been deleted.
As a result, one year from the effective date of. the code the administrator shall submit to
the council for enactment allowable sound levels and acoustical periormance standards for
the operation of both new and existing railroads including existing rollin@' stock, track,
ltations, tunnels. elevated structures, yards, depots and sarages.

11403.3-5.09 Railroads
One year from the effective date of the code the administrator shall submit to the

council for enattment allowable sound levels and acouslicals performance standards for
the operation of new and existing railroads including its rolling stocks, bridges, ferries.
tilnnels, tracks, slations, yards and terminal facilities. The allowable sound levels and
acoustical performance standards shall be based on the latest economically feasible and
available technology for noise abatement in railroads and on the latest scientific knowledge
useful for indicating the effects on public health, welfare,. sa fety and comfort which can
be upected from noises gmerated by railroads.

11403.3-5.11 Air compressors
Subdivision (a)-3O d,ys from the effective date of the cooe, there shall be inst,lIed

ou all air compressors manufactured prior to Dttember 31, 1972. a muffler certified
to provide a dynamic insertion loss of 10 decibels dB(C) of the sound released from the
ahaust source of the air compressor.

Subdivision (b)-after the effective dates set forlh below, all air compressors manu­
factured prior to December 31, 1972, when operated, shall not exceed the specified
aHowable lound levels at a distance of one meter.

Effective date Allowable sound level
December 31, i97Z 90 dB(A)
June 30, 1974 80 dB(A)

Subdivision (c)-all air compressors manufactured a fter the effective dates set forth
beloJII, shall Dot exceed the specified sound levels at a distance of one meter.

" Effective date Allowable sound level
December 31, 197Z 85 dB(A)
June 30,1974 75 dB (A)
l>ccember 31,1975 70 dB(A)

11403.3-5.13 Circulation devices .
Alter the effective date of this code, aU circulation devices of air conditioning

equipment shall not create a sound level in excess of 45 dB(Al whm measured inside
the dwelling unit affected in a line with the window nearest the exterior face of such
circulation device. The measurement shall. be taJcen with the window fully open at a
point three feet inside the room. This revision, in effect, adopts the standard of the
building code, which is applicable to new construction, to existing buildings.

11403.3-5.\5 Refuse compacting vehicles -
'the allowable sound standard of 70 dB(A) measured at a distance of 10 feet

for refuse compacting vehicles, shall apply oDly to ~uch vehicles manufactured after
December 31, 1974.

11403.3-5.17 Motor vehicle claxons
All motor vehicles of model year I~74 and thereafter, shall be equipped with a

cJuon (horo) which docs not create a sound Ie.-el in excess of 75 dB(A) at a distance
of Z5 feet; provision is made tn permit the use of a city-country hom to meet the
hieber noise levels of highway driving.

11403.3-5.19 Emergency signal device _
The requirement that an emergency signal de"ice shall not create a sound level

in UCCllS of 90 dB(A) at a distance: of 5/) fed is to be effective as of June 30, 1973.
11403.3-5.21 Paving breakers .
Subdivision (a)-30 days from the enactment of the code. there shall be Installed

on all pneumatically operated paving breakers manufactured prior tu December 31, 1973,
a muffler cenified to prOVide a dynamic insertion loss of 5 decibel I dB(A) of the sound
released from the air dischar~

Subdivision (b)-all paving breaker. manufactured after December 31, 1973. shall
Dot exceed the lpecified sound levels on the effective dates set forth below, at a distance
of one meter.

Effective date 94 dB(A)
December 31, 1973 ~ dB(A)
December 31, 1'175 Allowable lound level

ART1CLE VI-Ambient noisc quality zones, criteria and standards
114)3.3-6.0:, 6.02-These sections remain unchanged and provide that the Admin­

istrator shall submit to the Council within two ytars of enactment of the code ambient
noise qllalily zoneS for the entire city. along with noise criteria and standards appropriate
to each zone. Following the establishment of such zones and standards, the Admini~trator

may then. by regulation, promulgate allowable sound levels for lpecific devices and
activities within each zone.
ARTICLE VII-Cerlificates and tunneling permits

11403.3-7.01-This section sets forth the requirements for the R"rantinR" of operating
certihcates and lunnrling 'permilS and remains sub~tantially unchanged except for the
re<luirements and condilions governing the granting of tunneling permits_

Of note are the follo\\'ing subdivisions.
17.01 (d)-provides that the agency of the city advertising the tunneling contract

Ihall include in such contract specificatio05, the conditions under which the tunnelinll' per­
mit shall be granted aller such agency requests and is furnished with a statement of. such
conditions by the administrator.

17_01 (e)-Notwithstanding the existence of a valid tunneling permit, blasting opera­
tions shall be conducted only between the hours of 7 a. m. and 7 p. m. on weekdays
unless a special permit from the Fire Department has been obtained pursuant to Section
C19-36.0(d). This subdivision would be subject to the applicable proviliolU of Section
4.11 (b).
ARTICLE VIII-Enforcement

§ 1403.3~.01 through 8.25
~xcept for the civil penalties provision (§ 8.01) (5) and the citizen complaint sec­

tion (§ 8.09) from which certain acti, ities have been excluded, the sections of this article
have been re,-ised to parallel the enforcement provisions of the air pollution control code.
t 8.00 (c) now pro"ides that a quorum of the Erl\'irorunental Control Board shall be five
members of the board, two of which are non-cily officials.

11403.3-8.01 Civil penalties
Civil penalties in the noise control code range from $50 for the improper usc of sound

reproduction devices to $1,000 for unauthorized construction activities prior La 7 L m. and
alter 6 p. m.

11403.3-825 Criminal penalties
I. AnY'violation of an order of the administrator or the Environmental Control

Board or for failure to have an operating cerlifie>te or tunneling permit can result in a
penally of $50 but not more than $500 ($Z,OOO in the case of a corporation) or by im­
prisonment not to exceed 30 days.

2. Conviction of a willful failure to pay a ci\·il penalty can result in a fine of up
to $1,000 ($2,000 in the case of a corporation) or by imprisonment of not more than 60
days, or by both_

3. Conviction for a third or subsequent offenses against the code an rnult in fines
of up to $5,CDO or by imprisonment of not more than 4 months.

4. Any pero<>n who knowingly maL.-es a f.lse statement or falsi fie. any certification,
registralion, application or report under the provisions of the noise control colle shall be
guilty of a misdemeanor and shall be punished by a finc of not less than $100 nor more
than $1,000 or by impri~orunent not to exceed S months, or both.
ARTICLE IX-Budgel3ry Anthori.ation, .

This ariicle has been deleted in its entirety since not deemed within the acope of
the noise l:ontrol code.

NEW YORK CITY CHARTER. CHAPTER 57. ENVIRONMENTAL
PROTECTION ADMINISTRATION

An ammdmcnt to section 1404 (d) of chaptcr 57 of the New York City chaner has
been included in Intro. No. 66\ by action of the 'Comminee on Environmental Protection.

This section which set, up the Environmental Control Board (ECBl to con.ist of
nine members (flv~ city officials, four non~ity members) has been amended to provide

. that in addition to one non-city member being an air pollution expen and the se.::>nd
being a water pollution expen, a third IIOn-city member shall be a noise pollution contro:
expert.
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BFYECTJVE UAl'E
De eh:Ihe ...... of IbIa~ loa! Ia.... Ileen churpd to SepIEiulJer .. 1m

... .....~ .. 1m eliau-be 1M ethctiri date for ~eetilltll 14OJ.J-&03· (c) and
14DD-1541(~ of a fift manlier quonml of the ECB) and Rdion I~ (d)
of the N_ Yoik Cib' chart« (r~ of __-<ity membct' of the ECB beiDc
.... poIIatlaa cantIaI upert).
~b' roar ~tIea roA I f. Ita 8doplDn u amended.

A LOCAL LAW ..-.llIoe ........-..h. ..... 01 1M cilJ' '" N_ y~ loa .......................
B. II _'Ill b7 • C-nJ lIS I"UI1'UlS:
,.... I. Section 435-5.0 of tiUe A of chapter 18 of ... admiDidrati.. cocIc of

... cit;r of N_ York it hrftby repa1elL .
1. n. __ulntlye code of the dtJ of N_ York • .-led br addiDa: to

... 57 ther«Gf, a new put III .bidl it 10~ u follaw.:.

ARTICLE I
UIOItT TI1'LB. POLICY AND caMERAL DBPlNlnqN.I..... ~.......... ,.

TWa local "W ....1.. known q die New Ycd city aoiIe c:aotroI code.
SIdIaa 14OlJ-l.OJ ........ .,,.uq .
II II ...., dedarwllD be.Jbe.-aic 1IOJicy of the cily to rwSuee the amYeat noi.

...... thadl,•• u to pn:.-w, PIQIKt. ud ,nmote the public health, ufely UId

...... IIId the pace~ quiet of tIie iohabitanb of the city.....evcnt injury to human"
JII!d and uaIma1 life ud propcI1J', tile_~ UId CIDIIIlort of ib Inhabitanta.
... fadlibla 1M~ of the utncIicn of Ibc citJ. It ~ the public policy
01 die dti tbat ...,...- II eolidId to ambieat noia 1rIeI, thet are DOt detrimental
...... baIth ... -J07n*t of hie IIOPt:ny. It u henby declared that the makinK, .
CNIIIaa 01' mai~. of PC8Im IInJICCt:UaIJ' aoi,es withia the city. afla:u and
~ FS:]10,,.elk ,huItb, - _wnience. Ale.Iy, wclfare and tJa prosjlerity .
Iff ... of the ca,. For the JIDI1IIIIe of CiDIIbOIIIng ard~ IUch noise. it
II rat .. be the poticy of the citJ to let the _IT aoise ,tandarde
... JayeI, ..-IIIed. Mrein IIIId tID eDISOIidIte rettaln of Ib noise CGItrvl I~
tba·a-o dill ... TItI~, ... JecWatian ..~t ofb pnwieicms of thb
................... q a __ of Jesi*ift~ .'

TIll ... sbalI lie 1ibenI1)' ,CIIDIU'UId 10 q 10 eflectulte tbll purpotea ....ibed In
......... IfGdaiIw~ ....11 be CIlIGIInKd to~ the anerplEy powen of till
'-rd Of ..... 01' till ""t of 1M ....- 01 Ih to enpp in UIJ 01 its necessary
..... adhitla.. .NothiD« henia the powen aad /'C:IIIDIISibiHtlel Of
...... ....,... to _forca .... pro Of this code. .

IectioB 1401J--UI e.-I" '111-vn- -S in .... New Ycd cily aoiIe -.tnII de: .
(a) •A' ".,., __ the total .u-I level of all noiJe al -.I with a IOlIIId

..... __ ... the 'A' weitrtWa. -..orIL The anit of _ranentb the dB(A).
(It) Ac*JiI1 __ ., act Clf"' t· .. I of acII whidI actua1lJ rentlta ill the

~..:.=._ admiDIItnIor of &he .mroaa-tai ....OlectioD admiaistratiaa.

(d)A~ _ !be 0 ..._'....... protection admlaUtratioa.
(a) .fir -tr.mw meaN a derite which draws in air or ps, _pres... it. and

tllhan k at a hiaber prcuUR.
(I) A~wat' mQIII any dcrica ..... is .... 01' iatended to be .... 101' IIIPt In the air

.... .... IIlIt Im:Iude ay IUd! deYb 11IOI _Iy in the serviot 01 a lOVemment or
DOIfIbIIUbdiYlsian thereOf unlas .-II dmce is .....ed in arryina .-- or property
I. -.erda! JlWIIOI8I. Airaaft iaduda bu1 it not limited 10:

L UlIank~rtairvaft:
I. ItIbsaaie '-"ojel-~ lIiRnft;· .
J. aJRraft..,.we 01..,... .....1OIIIc ...... ;
4. ........,..,t·
S. ..nIraJ~ ... ~1IIraaftfVTOL ain:nlt);
.. IItert taIDMlIIud ~aiIt:nft (StOL aircraft); and
7. aJnnft QIIIIbIe of taIdaiI off on _ter. .

~ Air _ a lIarica 10 pnxIuca a IOUIIII IIip&I .., ..... of ..
~ uIta.- ....

(b) d",.rtm_ au ... of _ ttlat ..-' ... IDteniW to be.-cd for the
IIitdIQc ......... 01 Un:nlc. aad !II bulldinr .. flCiUtieI. if aDJ·

"'-::~\.CI",wtr .1.4 J';"~

(I) Atabiftl ffDis. mcana the IlII~ncompu.m.noise ..sodated wid! a .... _ ........
~ being U5ually a composilc of IOlInW from many sOurces ncar IIIId far.

(j) ApptlTa/tU mum any mechani3m which prnml", contro'" detects, _ or
r_rm the produClion of lIOund. .

(k) AUIMriud rM"9.ncy 'I1.lricl. mQ/II every ambulance aad naY ftbiclc: operated
I»J a police deparhnenl. fire department. fire patrol. chid or uaillaDt d1id of a fiR
department, counly or depuly county fi~ co-ordinator. count, or auistant -.at;, fire
marshal, .heriff, or by a chIef. anistant chief or ckpuly chid of • poIicz depanment.
a regular paid deputy sheriff or a mOlor vehicle of the New York cily~ authorit,
when engaged in the performance 01 duly II • peace oflic~r. or by an aalborazed publIC
atilily company wllm on ~mer~ncy call", every ~ta~ ychide opantcd by a law
enforcement oflicrr of the comervation department when engaged in perf_ of
daly in enforcemenl of the conservation law. and every vehicle operated by a Inidp
authorfty or bridge and tunnel authorit, when on anerllm4:Y calls.

(I) Boord means Ihe environments control board of the cit, of New Yorte.
(m) B"ilding mum a building as defined in IIlIb-arlicle 201.0 of part II of title C

of chapter 26 of the administralive code.
'(n) B,,;IdUtg ,,'w_~ means any dniKRed openi. In a builclilll' 10 wtricII a~

!!19'. rCllollably have access indudng hut n.at limited to UIJ door. gate. windInr. sky­
IiPt or hatch.

(0) B"rgltIT alarws means any IOIInd sipal dnice dnirned and intended to~
a _00 signal upon unauthorized entrance bY a penon into a building or IDOIGr ftbicJe,.

(p) *C" lrwl muns the' tOlal .ound level of ell noise u measured with • --.t lnd
IMtu usi.... the ~C· w~ighling network. The wail 01 mea__ is the dBCC)•

(q) Culijic/J', means an operating or mnporary operarinJ ceni6cat~.

(r) ClJarlw mnnl the charter of the cily of New York inc1udu. all of Ib -.1­_..
(I) Cj,cwhalillli dftIic. mUlls any deYice which ein:u.... a PI or 1Iuid, iIdudiac

IItd DDt Umited to UIY air conditioner. pump, cooliq tower. fan or blower. .
(t) Cia,,,,, means an, "",nually, mechanically. or electrically powered dnicc. other

tbaa lUI miUBCDCf sillllal device. including but not limited 10 • tnOtor "cle bon" wbidl
.. iB1Blded to. and wloen wereted actually does. emit a IOIBId eipaI.

(a) COIk _sth~ New York cily noise control code.
.('t). 6mntrwfi"" I1Imns'an, or -all activity, 'escept Immeli....~ or incidartaI

to the erection. demolition. assembling. altering. inatalling or eqaippina of Iluildiup. public
CII' prhate high_II, roads, premi5eJ. parks, utility linn including mdl m- in aIndy.
canstructed tunnels, or other prDpUtJ', incl~ land dearinc. p-adinc. acafttiDJ aad

~;,,) C/IfI4IrWIitnt dnliu meanl any dmce desiped and Inlended' for _ ill CIIIf.
etructIoa Including, but not Umited to an, air comprenor, pile driftr. manual teoJ.
bulldozer, pneumallc hammer. sle~m shovel, derrick, crane, _ or electric hoist.
. (.) Cmu'n<eli"" "",'mlll means any mllcrial. rqardlns of composition, delicned
ud automarily used in conslruclion including but nol linUted to au, raill, pillan,
~ Ilea"", bricks. Boori..... wal~ ceiling or roof.ng material, IRftI. saiid.~
or uslhalt. .

(y) COII,ai_ means an, reCeptacle, rqardleu of COt\tenu• .-fIctured 1_
wood. tnetal. plutic. paper or 'ally olher material including bat DOt limitlld. to all}' band.
a.1ket, box, craie, tub, bottle, c-an or refuse: container.

(10) Drcibtl. The decibel is one-tenth of a bel. Th~. Ihe deeibel it a Imit of~
.... dle bale of the lopritlua is the 'tenth root of tea, and the qaaatities~ an
~topower.

(aa) D,lJirr means any mechanilllll which is Inleaded 10 or which aetaaUy pnldaces
~ when operated or handled. .

.(bb) DuJ~l/i"g means any building occupied in whole or In part u the temporaI'J
or permanent residence of one or IIIDTe natural perlOlII, . .

(cc) DY/Illmir iouwli"" lOll means the difference between two .-:::.tel"," 1eftlI
which are meuured al the same poinl in space before: and after a II Iaserted
1let_ the measurement point and lhe _d 1CIUrCC" under operati. anliu-. '

(dd) E"'"lIrJI&Y means a public calamity or an exposan of aay per_ or pnperI)'
to imminent danger. .

(ee) Em"gntry ligaal dmr. means ell}' pnc, siren whistle, or .mn 01' .., .­
bam or any similar deyice the use of which on authorized cmercOlCJ'~ Is .........
., aubdiYisian 26 of section 375 of the vehicle and traffic law.

(If) Esluuc.<, _r_ means a system whid! remoYeI and tnnllpllra air or ... f..-
.~ .

(n) ,,,'*""51 1ioII rrtg;f11 meaas a dnice lor the prodacdla of eI*'IJ .,
__ of the ClllIl'Ibutian ander prasure of bail fuel
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(ilia) lIo',r wl/kli -. UIJ dnb whicb it propelled bJ aD cqiae In 0'_ upoII
.... a pcr.a « aaterIal may be Inapded on the Irouad aDd whId:a II lateDdBd to
11& apIA..s '!JIGD • pablie biBb-yo

(ii) II-II'''' maDI an apparalDl .--all, conli.~ of but not lintlted to a Rrics
of cIIamben or balIIa for the JllUl'OK of traJwnjttm. psa while reducin& .ound levelL

OJ) NoV, meaN aD erratic, mtenniltenlo or .tall.ball,. random OJcillation.
(Ide) o-w meaPl and includes the owner of the frf'ehold of the premiKi or lener

..... tbel'c:in, 01' IID"tpaee thereof. a 1_ or acent of any of the aboYe persons, a
..... of a dcrice or hi...enlo a tcDant, operator, or aDy other perlOP who hal rqular

CIOIIInlI of a device or an apparalUL
(0) PfWiAg ",.,aII". means any powered COnltruetion device intended to cut or trench

,.,...t, .abbasa maadam,gravel, concrete or hard ground.
, (mm) P"'~tnJ mean. an, individual, partnership, company. c:orporation, association.

6nD, Cll"Fization, governmental agalC)', administration or department, or aDy ollter croup
of iDdividuats, or any ollicer or emp\oyft thereof. ' .

~
nn RG1lro~ mea~ a railroad. ocher than a rapid transit railroad or .treet .railroad,

for pubhc UIe m the conyqance of perllOllS or properly for compenlallOl1, with
bridca. ferries, tunnels, equipmmlo .witches, .pun. tradu, station. alld' terminal

bcilitia UMc\, operated or owned by or in ClDIII\cction therewith.
(00) Ra~d 1r1lflJ"i, railroad meaDS a rapid transit railroad used for local service in

the truuponalion ot palseneer. as a cammon carrier for hire ~er with the appur­
tir:II&IICa, facilities aDd equipment thereof.

(pp) R,~, COfIIp4€,U.1I "".ie" _ • DlDtoI' vehicle desiped to compact and
b'UIIporl r.1Ule.

(qq) SaMrul mean. an oscillation ill prftl1lre, .tress. particle displacement, particle
.docit" etc. in a medium with intcnal forcu (e.,., mstic, viscous), or the IUpeJ1lOlition
of IUc:b prO\llPted oscillation whido nokes an auditory KIlsatiolL

'(rr) SaMrul """ '""n meal15 .., instrument including a microphone. an amplifier,
an output meter, and frequency weishtin, networks for the m.asurement of noise and
eaund level. in a .pecified manner .. which complies willt standard. established by the
american nationa1 .tandard. inlti_ spumcations for IOIInd level meters 51.4-1971, as
~

(a) SOIPIII tr-, IIwI (tkcilldl) meanl a IIOIIIld that is 20 times the logarithm to~
the bue 10 of the ntio of the ~e of the .ound to the rderence preSlwe, 2 x l~

microbars.
(tt) SaMrul ntrodwMro dnN:, mcaD. II device intended primarily for the production

Gf' reproduction of IOIINl ind~ but not limited to an, musical instrument, radio
reeciver, television receiver, tape ~der. p\tollOlllraph or IOUnd amplifyinll system.

(uu) So..rul sipol me&IlI an, _d produced by a lOund .ignal device desirned to
traDIUtlt Information, ,

I(n) So"nd rigrud dftliu m_ a device desiroed to produce a IOUnd .imal when
operated includinr but not limited III any claxon, air hom. whistle, bell. ranr, siren,
but DOt all emer,mcy simal deYi«.

(ww) SolUlll ~o..rCl mean. an, lldivity or d.vice as herein defined.. .
{xx) T......" means an unde'll.!Wlld p.usage which is intended for UIe a. a railway,

a.qaoduct, road. sewer or major UIl!iIJ artery.
(yy) T"nn.lmg meanI any lICIiwity nccellary or incidental to the construction of

., tunnel, including the sinking 01 shalls to tunnel or to an intermediate level and tho
'lD"face adivitics required to .ink * .hafts and construct lite tunnel.

(n) U"n.c'lIary noi.r. meanl ., excessive or unusually loud lOund or any sound
which eidoer annoys, disturbL injuns or endangers the comfort. repose. health, peace or
Aiely of a person, or which cauaa iajwy to plant or animal life. or damage to property
Gf' bulme... '

(aaa) Zan, mean. any wne as .efined in the loning resolulion of the city of New
Yorlc, except that lone Iha1I not _ anr ambient noise quality lOne under article V or
artic\a VI of thia code or any noiIe mtSitlve lone under article IV of this~

ARTla.E 11

GEIIEIlAL PROVISIONS
SectioD 1403~1 e-.uI ....n.f tla. admilli.bator
Subject to the proviaiou of diia code, the administrator may lake such aclion u

...., be necusary to abate • IDIIIIII IOUJ"ce which causes or may c:.aus.. by its.If or in
CDIIIbination ,..;th any other sound -.. or sources, an wmcccssary noise. The adminislr&­
lDr lII&y uereise or delcpte an, .. the functioou, powen· and duties vested in him or
h tile Idminiltralioa by this code. .

Section 1.~.3--2.03 1..__.............bIoB...,.... ' w....... .
:'be .a<;lmtJ!lltraI:M may make or cause to be made any invettiptioa 01' .. wIIicb

In bU QplDlon \I de.•,rable for the purpose of enforciq this code or controllq Gf' -abatinr
an .....necusa.ry notK. For .ac:b pu~e.s. the adminiatrator may mab tests. CIIIIIIact
hr::annaa, compel the aucodaDo:e of _"neues, and IaIlic their leIlialan, UDder oath and
ma, compel the production of books, AIPG" and otba' thiop ...-bIy -..ry to
the matter under consideration.

Section 1403.3-2.05 T ••w....,. 0 ...... 01 tU ......._
(!') If the admin~.t.rau>r has reasoaable caase to beline lItat my dcricc g iD riolatioD

of th.. code, the !,dm.mstr~t~ may order tIM: owner of the device to amdw:t Iucb tall
as are n~e..~ .n. the. opuuon ~f the admirustrator to determine whether the·deftce or
I~ oper:tlion .. m vlolahon. of this code and to lubmit the tat raulta to the aclminDlniDr
Within 10 day. after the te.t. are completed.

'(b) Suth te.1I sh;u1 be t:OJ1ducted in a manner apprand by the admiDimator, If ary ,
part of the tell i. conducted at a place other than the site where the device i. located. .
that .~rt of the test shall be certified by a laboCitory acceptable to the administratar. n.e
adnllDlstrator may require that the adiro tat resallilball be rericwed and certified 1rJ a
profellional enrineer.

(e) The owner sh;ul notif, the administrator of the time and place of a tat at
leut seven days bdore· the commencement of .udt telt. R.euonable facilities Iha1l be
made available for the admini.uatOf to witness the wt, ,

(d) . I.f in the opinion of the adminislr&toI'! tnll by the admini.tra~on are -ff.
the admimstrator may order the owner to provide such access to the device a. the admim­
strator may .reaso'!ably r~.uest, to proyide a power lOIII"ee .uitable to the poin~ of tatm..
and to proVIde alh.d facihtles. uclus.ve of IOUIId level meter. These prOvill_ IbaU be
made at the v<pense of the owner of the device. The owner sha11 be fwoilbed with cmpia
of lite analytical result, of the data collected.

Section 140J.,}-2.07 la.pectio..
(a) The administration may inspect at auy reuonable time and in a re:a-ble

manner any devic. which creat., or may create annecaary noise indudinl \nd IIQt limited
10 the premises where the device g iliad.

(b) The administration ma, inspect at aD)' realOnable lime and in & reasonable man­
acr any record relating to a use of a device whidt cream or may create unnecessary noiM.

(c) No person lhall r.fuse entry or access into the public are» of a multiple lIwe1lin,
Gf' a place of business to an aulltoriled employee of the administration who PrelClita
appropriate credentials nor shaU any person refllH entry or acces. ill1.O &OJ olber partion
of a premise to an authorized employee of * admini.lTation who prUSU~
credentials and a search warrant.

Section 1403.,}-2.09 Ko,i.balioDO
(a) The administrator may require the written reriltration of air campra-.,

paving breakers. rdu,e compactinll vehicles a4 rapid transit. raihvadl. indudinr ... IUIt
limited to its rollig slock. track and trac\<bellb" palienlU .tatl...... tunnelst elented struc­
tures. yards. d.pats and garalle•. A period 01 eo cia" .haU be aUowed or the filin, of
.ud> registration. However. m cases of -.mcy., the admini.tratol' may daipale a
shorter period of Ii",•.

'(b) Registration shall be made on form. fDrni.hed by the administration. The form.
may require information concerning Ihe d.vicc covered by the regi.tration. 1t1e IOIIIId \evel
caused by the devic. or any additional i~onaation req~ed.by the ad;mini~tratl?r for the
pwpose of enforcing this code. The rers~ Ihall ntaD1ta,n the regt.tratJon tn carrent
statu, by notifying the administration 0 an, dange in any item of inf~mation furDiahcd
in compliance with Ihis subsection within a raaona\Il. time not uceedinr 30 day. after
the chan,e i. made.

I(c) Registration Ihall be made by: the _.of t~e device. I f a rClPltrant ,I. ~ ~-
nership or ,roup olher than a corporation.. the ftlJIstrabon .ha.1I be made ~y on~ indiVidual
who is a member of the group. If the reg'ltraIlI IS a eorporat.on, the rert.trat1Olt aha11 be
made by an officer of the corporation.

Section 1403.,}-2.11 I..terfllri... with _ o"'~~. adaWoIa"'~-~
No penon slmll int.rfere with or obstJat the admlD.strator or any ttra~

employee in ~arrying out any duty for the ......istrator or the board.
Sedion 1403.'}-2.l3 F........ ...w...6o••~"'''I aalawhl .........

WI' alt.ratiOll of doc:umeJIt.l '
'(a) No person .hall knowingly ~k~ a ~se or mi.leading lta~ent O!" ~~~ •

false or misleading document to the admUllatnIIDn as 10 UIY malter W2thlD the JlD"ildldlOll
of. the administration.

(b) No person shall make. reproduce ... alter or eause to be made, reprodaeed or
altered a tunneling p.rmit, certificate or otI8 document issued by the adminiltntDr or
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2. s-h cIC'rica aDd aethitla ~te~ In 1M art Of .... ClIIIIInJI
1Ine~ for the kind and level of .... anitted or frodI-I by m::h dnica ad
IIlCtiviu~ ,
(c) REGULATIONS. The adminiJIrator _y (rum"1ID time rw- ...

Iationl Ietl:ing forth luch apecificationa for the opcratioIl,~. aXdt: uttiIm ...
IIW1Ufaclure of devices and activities PlIrmMl to city conu_ III he dcaDI~ lID
ClDII1ply wilb the pro-rilions of this Ht:tion. ' "

Cd) No pcrson Ihsll C'use or pumit the operation of a cIcwice or """"""'"d... 01 ..
activity in such a WIy U 10 violate any proriaioo of a coutract nquired by lbil IlICdoa ..
any rqulation promulaated pursuant to thil leclioo.

(e) No reguJation promulpted .......... lD this lediuD IhaII alter the ..... aDII­
*- and apeci'hcationa of a cournct sln:ady euculed at the time of~ crI ...
reculation" ,

Section 1403~ E.......
The provilicmB of thil code Ihall IDlJt apply ID the ...... or DR of IIIIr~ .....

chimes or oIher similar inatrument b, my church,I~ .....-e 01' adiDoL

ARTICLE III
PROHIBIT£D NOISB

GeaenI prohibition

ARTICLE IV
PaOHIBITED NOfSE
U-ry uodI: ltandard

SedIon ICGJ.J.-4.01
Any act In violation of the prori.... of thi~ article of the CIllIe il denIPiIlt II» lie

ill Wllatlon of article III of the code, without in UI7 way limldail the~ ..
ibe provisionl of article III of the code. '

Sectloa l4OJ.J--4Jl3 .......c.. I I' .........

(a) ~I as provided in Hdion 4»-6.0 of title A of c:hapIer 18 of tile _
dye CIlMle, 110 perllOll shall operate or rae 0: cause to be operated or' used au, ....
IWPi~device in .uch a lDaMer u 10 crate an --.ry naiac. •

(b) No person Ihall operale or IlR or caUIC to be, operated or ued any __ 'ftII"t­
dur:tioa drvice for conunercial or buaiDiss advertiling purposes or far the~ of
mnctiq attention 10 any pcrformance" Ihow. or sale or dilplay of merclwidiae, in
QlDJ1I«tion with any commercial or bu~ ent~rise including those mpged In the laIe
of n6i0a, television lei.. phoaographJ, tape recorders, phonognph _dl or tapa, irI
front or oulJide of any buildina'. place .. premise.. or in or through any apertaft of IlICh
buildiarr. place or F.emise.. abutting OlD or adjacent lD a public street, park or or
10 01' upon any vehIcle opented. lta!Illiq or beilll' in or on any public street, park or .....
wJ:ere tile lOund therefrom may ~ hcanl upon any public Itreet, park or place, or fnIa:
~ ltandt platform or other Ilructu~ or from any ai~lane or other device uMd lor
Ipng. 8)'U1g over the city. or on a btat or on the waaen willhin the jurisdiciioa 01 tbe
city, or anywhere on the public Itree~ .-b or places. Nothing in thil IediClll b IntaIded
to prohibit itu:idenlal IOUncb ananaliDlr from a lporting or entertainment llI' a public I
event for which a pennit under secrion <US-6.0 of Ihe administrative code hal been~

(c) No person shall operste or IlR any radio, phonOinph, or tape reeordn- In or ..
any rapid mansit railroad. omnibul or ferry in IDeh a IIIIlI\DCr that the IOUIid __
from such IOiiiId reproduc:tiOll device il -'ible to another per-.

Section 14OJ.J--4.OS Souuul .i..........
No penon Ihall operate or use 01' cause to be operated or aaed anr -.I dpaI

cIeYIcc 10 PI to creale In unnecellllry noise, except that :
(I) No perlOli shall operate or ale or 'cause 10 be opc:rated or iWd aD, em­_taRed on a· motor vehicle, pcept as a IClUnd signal of imminent danl&" prorided

that IUeb opcraliou or ule lb:l.II be mnlidered in any proceeding brfore the bo:Ird
,..,..nt to any Ippllaable aection of atitle VI11 of thil eode except Ieciion 8.2S '"""'
fatV~ of a violation of thi. saIIsection and that a nOlice of violation shall in
nery Inllnce luue qainsl a perlon .,.ating, aainl or caulina lD be operated or 11K"
a cI.... i_tailed on a motor nhicle. .

(2) No perlClil Ihsll opente or _ or caUIe to be opented or uled aD air honi •
" ...ned on .y liiOIOr wdIicle other thu • proyIded in Ie'CIion 4.09 of ibIa CIOde.

(J) No~ mall operate or _ or caDle to be open" or lIIId aDI7 ~

...... ., tit ... U .......... ellIda udaio::dai or~ II .........
~ My pnwiIion of thil eade or UI)' CIIha" . ' ,
, Section 14O.1..J.-.2.15~ of ~ ............ --a
......·IJe- .....iW

AJq tlJDndiDa pennIt or .-tmca.. raplired by thiJ code &hall be~ In the
....., aI the dniat GIl the PftJIIita daipah!d on the tunneIIna per:nit or ...ai6CIIIII
.... the 'lic:iDily of ... place .here the derice will be operaled or sapcnised.

SectIDD 14O.U-U1 ••• • ....... .,. .............. COL.......' .....
, N:idIinc In Ihia code IhaII ...evml due Mlminiltralor from maki... elJcwlJ to 8blain
.......,. CAlIDJ)Iiance lw ... of warniaa.~ or educalional meana. HDwever, IIIdt
-..-pdaary mdI:odi a-r DDt be ... before pnDCllledi:Ic b7 wq aI _puh01'J
edoi_L'

SecIiDII MQ..S.-2Jt .....
(a) s.mce of .., ~ or deCbIaiI rcqalred lip tit CIDda IIIaI1 be

........ OWMrU,....: ' ~
(I) EitMr b7 die IDIItict, onW ar dedaloa dindId to ... ", til die

...... the IIItIIliIIn hla ~ljgn taIDDeliac permit or....-.;r ,
or .. the .sdreu tIke the device 1lalI!d: or ' I... I

(2) Dr lea.... aM notice, cmt!r llI' da:biGn with the cnmer 01 tile~ • if
..-.. II _ .. iIIIItYidaaI. with a -"er of the partacrabip or .......-.d
• with aD ...... -.m. agfIIt vi torpantion.
(II) Senia! eI ..,. ..... DQticie, or detiaian r..... b7 tNI .tit ..... be--.arr_:
~

Ei-'''' ..m. the ........... de:iIIoa diredell 'lD .......... IU
of ; •.()~= aM or diIcDbi with the ..... til' If tile ...-II _ aD' -.tdI • -.I:er aI !he~p or If'IIIP _ .... CII' with

_ a6:v or .......... aldie carporatIcaL , '
(e) Semt:. aI .,. writle ........«1 b,o CbiI code .. .. ..... tile

............... lodudidlIiIator or boulI • 1oUoWI: '
(I) Bither Ilr -ma. II:e ..... til the adminialrator; or
(I) 8)' _.. aM DOtice AI due lIdmiDistration with .. cI ...

.........atioa for thil JIIIiiPQK. •
Scew.1~ _t~..... . ,
1IIIofar U the~ aI tI:it COlle are~ with ...,. fIOYbI- eI 8IIY other

.... 01 the MIminlltratiwtl code, ar aDI7 rale or ~IionofUIF IO'uaawatal qmcy
eI tl:a cit1 of New Yartr, the,proYiaioas of thia code _II be 0IlIItnll1iq.

SecdDa 1«Q..s-uI .E'" of ......... put ,
If ...., ........ of thiI code iJ da:lared lIIlconstitutional 01' aIR applfcldbi tbenof

11»."~ or ciraautanca il hdllRvalid, aIR appiiabililJ of I1iCh proriliml to other
per-. md circums'- and the lIIlISItitationalilJ or nlidity of Cfti7 odIer pru.Won
.. tbiI aode IhaII not III aft'ected ....y.

ScaIoD 1401J...-.UI , N.....hal I ....... -.11-'
(a)(I) CONTRACT. A. UMd ia 1l1i. -UOU, the W'm "amtnd'" 1-.1an:r -men

IIIftBI'Iad, purcl:ase ..... or inltrumcIIit .henIIl, the city is commiued to tlI!PC'Id ... does
upend fands .uthoriud b7 the capitsJ budpt of the cily of N_ York tia return for
-ric" labor. -rica, lliftIi.. tqUipmc:nt. melltriala, or an,- ambiadan aI ... forqoiaa;
1Iowfta'. due tlerm '\:oatnet'" lbaU not iadade :

(I) -.traetI far 6nanl:ie1 or ,ClIher usiltance made with, a ,Gia-a:

:;
(1: CODtlKti. resolutiona, inIIIsItures. cledantiona of trait. or __ lastrwnentl

, . or .... lID the 8llIIJDriUlilm, ilauance. award u:d ale al 'c:er'
, tIkata indetibidwls, IlOleI llI' ...... 6ac:aI obligations of the ch:r. • ~tllll'
~: '

(Iii) anpIo,....a '" the dtr,of .... and~ of tile d ....
(2) CONTRACTING AGENCY. AI .leCIln ibil aectlon, the ta1D "-tnctlna

".,.q' _ .y baud. .....ll" depwtaliCllt, ammililoa or ot'-~ of.. p-.­
__ al_ city cl N_ York, or UlJ alicia! tIaeof, wbo or wllicb u aidtlafbed lID u4
do-. .. '-Ila!f of due dlT. prvride flr. aller iato, award or admiaimr~ orenJ
ether puIIUc aaaUC1 wbkb etten into, ...... or admiailten lXIII1rKli parlUallt 10 wbich
... atborized lw 1M capital~ aI the city of New York are expanded.

(II) OONTRAcr PROVISI01fS. No aJIItnd .hall be awarded or enae:r.I Into
.,. a -arKtina qenI:J anlaa IUd: CIIPInct CIlnlailll prov;~I~alrinlI that:

I. DniceI ani adivitim .... will be.,..~ CIlftII1II or manu-
r.tw..I purwant to the CIlIitnCt -.I whiGh are subject lD the aI the c:odI
will III operated. CIOIIIIucted, CWIIIa:ted ... .-nufadured without --. a YiDlatioo
of ... CIlIde; aDd

I-'
\.1l
\.oJ
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area, the reason, for delerminalion u a noise .en,itive zone, and .hall li.t thoR activiti~
which if underuken in such zone, would constitute unnecessary noise. Such order shall
be publi,hed in the City Record at leasl five day, but not more than len d'lY' lI'",or to it,
effective date. and shall be eRective (or a period of not more than .ixty daY', renewable
fo.- additional period, of sixty dlYS. .

(b) Any person ,uRering undue hardship by !'PaSon of the operation of an order'
promulg:ate~ pursuant 10 subseclion (a) hereof may request a hearing' on written notice
to the administrator. Such peroon shall be aRorded a hearing within ten days of recript
of .uch nOlice. The administraror shall i..ue a final decision thereon wittuD 3 day. of
the eonclu,ion of a hearing heM pun"ant to this lub'«tion.

(c) No person 5hall engage in or permit any person to be engaged in ally actiYitJ 10
U to violate the provi,ion. of any order i..ued pursuant lD .ubscclion (a) hcreol

Sectilln 14OJ.3--4.2J R....lati.....
The administrator ,hall have the power to promulgate .uch regu~iona u ma)' be

nc:ccssary to carry out the purpose, of Ihi, article.

ARTICLE V
PROHIBITED NOISE
Sound Level Standard

Seclion 140J.~S.01
Any act in violation of .ny of Ihe provision, of this article V of the code u deemed

to be in violation of Ihe provisions of article ni 01 Ihe code, withoul in any wa), limiting
the Reneralily of ,he provisinn, of arlicle 111 of the code.

Section 140J.l--S.03 Motor ...hide. .
(a) No person ,hall opcrate or permit to be operated any momr vehicle at an)' time

or under an)' conrlilion whalsoever. including bul not limiled to grade, load, idlinll,
yelocity, acreleration or deceleralion. in such maoner IS to exceed the lOund levels set out
in ei.her column I or column I I or lable I below, measured as follow.: t~c sound levels
listed in column T shall be measured by a sound level meIer placed al a dis~nce of fifty
leet plus Dr minus Iwo fcet Irom the cenler of the lane of Ihe public highway in which
the motor vehicle i. idling or is Iraveling wilhin the speed limits specified in. this IeCtion:
the sound levels listerl in column TI ,hall be mealured by a Bound level met...- placed
at a dis~nce of tWl'I1ty-five feet plus or minus Iwo fcet from the center of the lane of
the public highway in which the motor vehicle is idling or il traveling .ithin the .peed
limits Ipecified in this seclion.

(b) Where a motor vehicle is operated in a place Olher than a public hirhwa)', the
sound levels in column I .hall be measured by a sound level meIer placed at a distance
01 fifty feet plus or minus two feel from Ihe center line of the rear face 01 .uch vehicle
where such vehide is idling Or is travcllinll: Wilhin the lpeed limits specified in this
IeCtion; the ,ound levd. listed in Column n shall be measured by a !IOund level meier
placed at a distance of twenty·five feet plus Dr min,.. two feet from the center line of the
rear face of such vehicle when such vehicle is idling or is traveling within the .peed limit.
IDCcified in thi, leclion.

(I) Any motor vehicle wilh a manufacturer's gross vehicle
rating of 8,000 pounds or more and any combination
of vehicles lowed by such molor vehicle. 92 db(A)

Column I

"1_

96 db(A)

90 db(A)

86 db(A)
82 db(A)

Speed limit
01 more

than 35 mph

76 db(A) 82 db(A)
70 db(A) 79 db(A)

Column II

86 db(A)

82 db(A)
78 db(A)

Speed limit
of JSmph

or Ie..

Any motor vehicle with a manufaclurer's gross vehicle
ratinl of 8.000 pounds or more and any combination
01 vehide, towed by such molor vehicle .

Any motorcycle olher than a motor-driven c)'c1e
before January I. 1978 .
after January I, 1978 .. .

Any other mOlor vchicle and any combination of vehicles
lowed by such mOlor vehid..
before January I. 1978 .
after January I, 1978 ..

(3)

(2)

(I)

whi.lle attac:bed lD aDJ' .tationary bailer excrpt to ,ive notice of the time III ltart and ('
ItIIp work Or u .. IOUnd lignal of imminent danger. .

J4) On 01" after one J!2r from the effective date of this code no owner of a buildin,
or a motor vehicle ahaJl have in operation an audible burglar alarm thereon unless such
bu...~r alarm .hall be capable of and lhall aUlOmaticall)' terminale its operation wi,hin'
fifteen miDutea of ita being activated in the caK of a building and ten minuI~ of its being
activated in the casc of a molDr vehicle; notwithstanding thi, provi,ion, an)' member of
the poliee department of the city of New 'York shall have the roght to take .uch stepl as
_)' be lICICel!lU)' lD disconnect an)' .uch alarm installed on a motor vehicle at any time
daring the period of its activatiolL 0" Dr after thirt)' da)'s from the eRective date of this
code, any motor vehicle on wbich a burllar <alarm baa been installed .shall, when parked
lID a public hi,hwa)' or parkin, lot open to the public, prominelllly disp~y the telephone
Dlllllber at which conunumcation ma)' be~e with the owner o( .uch molDr vehicle.

(5) No penon shall operate or UK or caUle to be oper.lled or used any .ound .ignal
cInicc attached to a motor vehicle. wagoo or manuallr propelled cart from which fOOll
01' aay olber Items are sold, which anits a IOOnd silllla mo'e frequentl)' than once every
leD minulel in any one cit)' block and with a duration of mqre than ten IClOlInda for any

. liqle aniuion. •
SectioD 14OJ.J-..4.07 AaaImaIa
No penon lhall perrnit an anima~ including a bird, under IW control to cause un­

DeOUIafJ noise.
Seetiaa 14OJ.J.--4.09 Em...-J' aIpe1 ...rice.
No petIOlI .hall operate Dr u.e or cause to be operated or used any em'flency ,il{nal

deYice, acept on an authorized em£rcency vehicle when .uch vehicle is in Ihe immediate
act of relpOnding to an emerllenc)'. provided that such device shall not be operated so as
to create an unnecessary noi.. nor for a period of time longer than ia strictI)' neceuary
III rapood to .uch emergency.

Section 1403.J.--4.11 C_.lraeti_ acIIYiliel
(a) Excepl al otherwise provided ,n this &c:tior. no person shall engage in or p'frnit

an)' penon lD be engared in construction activities in an)' zone other than on weekda)'s
betwcaI the houn of 7 a. m. and 6' p- m.

(b) Subject to tile provisiOJU of section 8.01 of the code. an alency of the city of New
York authoriLed under the admini.tr.uive eode lD issue permits or licen..s authorizing con·
.truction utiviti.. may. in the case of urlent necessity in the interesl of public lafely. ISsue
a variance from the provisions of subdivilion a of ,his seclion wilh respcCllD any such con·
atruction a.ctivity. Such "ariance may be granted for an initial period of up to thr.. day"
and may be renewed for periodJ of three da)'l or less while such urgent necessity continue..
SIIch vui:ance slWl be. c1earl)' marked on such license or permit and shall be prominentl)'
posted at the site of such conltruction activities by the perrnitt.. or licen.... A cop)' of
IUCh _ked license or permit shall be pnmJItly forwarded to the board. In Ihe case of an
emcrpllC)', construction utivilies directly connecled wiLh the abatement of such emor­
ICIlC)' may be undertaken without a variance as herein provided for 8 period of not to exceed

,twelve boon from the commencement of RICh coo,uuction, during which time application
for a variance hereunder shall be made.

Seclion 1403.J.--4.1.J Conl_ed.a .......
Excepl u provided in arlicle V of this code, no person shall operate or usc or cause

to be operated or used a construction deviee in such a way u to create an WIIIece..ary
1Illi...

Section 14OJ.J-..4.15 Coatala......... &aD.tnlelioa _terial
No perIOD shall handle or ·transport or came lO be handled or trans~ in any

public place, any container or any COIIAtruction material in .w:h a wa)' as to create an
IIIIMCCssary noi... .

Section 140J.J.--4.17 E"J.auII.
Except u otherwise provided in the code. no perlon ,hall cause or permit dischMge

into Ihe open air of the exruaust of an,. device, inciudinB but not limited lD any steam
Crllline, die..1 en,ine, internal combustion IIIline or turbine engine, 10 U lD create an
IIIlrIe::Clsary noiJe.

Section 14OJ.J.--4.19 Sch_lo.....,.taIa, co......
No person aha11 cause or permit lhe crealion of any WIIIcce..ary 1I0i.. through the

use of an)' dmce on an)' Itreet adjacent to any SCihool or court while the same i5 in
.....ion, or lWIjacent to an)' hospi~1.

Seclion I40J.J.--421 Noile ...llthe _ ..
(a) Whenever the protection of the public health and comfort so requires, the admin­

iatrator and the board of health may by joint order designale any geographical area
of the city of New York u a noise sensitiw zone. Such designation shall be accompanied
by a joinl administrative OI"der lOtting Ionh a description of the .ubject geographical

......
\J1
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9Z db(A)
88 db(A)

~j

f-I
VI
VI

s~ limit Speed limit
of 35 mph of more

or leu 1han 3S mph

(2) ~~~I$r~..~~~.~.~~...... 88 db(A)
after JanlD.ry I, 1978 ..............•.........•••• 84 db(A)

(3) AnJ other motor -.chicle and any combination of ft-
hii:1es taw..s by such motor eehicle .
before January I, 1978 & db(A) 88 db(A)
after Junary I, 1978 76 db(A) 8S db(A)

Sect... 14ID.J-5.Al5 AInnft .
On or before one year from the dlective !late of this code, the administrator shall

tIdine and IIIbmlt to the city eoanc:il for enactment into this cOde allowable sound levels
.... _bient noise quality criteria and standards for areal lleeted by noi1e generated by
airplrtl and aircraft \lima aif1lOrls in the city of New York. Such aound lB'vels and such
ambient nolle quality criteria and standards shall be denloped in accordance with a
_prebeuiYe mcthodolOllY for controlling and abaiDa airpon noile, inclndinc but not
Iimlted to the foUowm. JDethods:

1. ~agillll ase of the aif1lOrl by aircraft classes with lower sound level char­
Kteristic:a and diseourqillll use by hiaher IOUD<1 lenl aircrafl classes;

Z. Eac:ouracinc approach and departure f1ilht paths and procedures to 1Ilinimb.
lite DIIIae In ruidential areas:

3. Plannillll run...ay utilization schedules to take into account adjace'lt residmtial
ueu, DOlle d1uacteriltiu of aircraft and Daise sensitiee time periods; . .

4. Reduction of the f1icht frequency. particularly in ~ moat noise aensitive time
perIodIllDd by the noisier aircraft;

S. EmplDJiIlll shieldin, for advaata,e, us~ utural terrain. buildinp, etc.; IUIIl
6. ~opmmt of a .compatible land use with,n the noise impact boundary.
Preference shall be given to action. which redace the impact of airport noise on

afatinI cnmmanitia. Land use convereiOli involving. existinl rnidmtial communities
...U tiC considered the least dainble action for achieving compliance with allowable
__ 1nela and ambienl noise qualilJ criteria and standards adopted purl\Wlt to this
ICCtian. _,

Allowable soaDd lnels and ambimt aoise quality criteria and standards defined and
ItIImitted purslD.nt to this Jedion shall aaurately reflect the latest scimtilie knowledge
aaefal in 1ndic:ating the lcind and e>:tent of all identifiable effee:u 011 pUblic bulth, welfare
ISId comfort o( any noise, or c:ambination of noi!lel, .-rated by airports and aircra ft
asm,airports in the cilJof New York and shall be based on the latest economically
feuible and available teohnaloo' for the abatement of DDise smerlted by airporto in the
dty of New. York. .

Section 14lIJ~m RapW IN"'I ........
(a) On or before one year from the effective date of this c:ode, the administrator shall

define and submit to the CIIJ council for enactment into this c:ode allowable sound levels
and acoustical ~rfonnance standardJ for the design and operation of aew and existing
npid I.....slt rltlrOlds, including but not limited to allowable soIIDd levela and acoustical
performance .tandards for roUing stodr,. track and track beds, passenger statioris, tunnels,
e1eVlted structures, nrdJ, depots and Il'arages. . _

Allowable soun kvels and acoustical perfonnance standarda shall be bued on the
latest _ical1y feasible and lvailable technology for noise abatement in npid tl1Ullit
nilrOids and on the lalest scientific knowledge aseful for indicatillll the kind IUIIl
IXterd of all effects 011 public health, welfare, safety and comfort which can be expected
fram noiJea or combinalions of noises generated bv rapid transit railroads.

(b) No person shall opente or permit to be operated a rapid transit railroad,
lnc:1udin, but not limited to its rolling stock, track Ind track beds, passenger StaUonl,
bInneIs, elented structures, yards, depota and ga.JqllI 10 U to aide I vialalion of
alIowabl. sound Ienls or atouItical performance standarda adopted by the cily council
ptIJ'IUUIt to thu aectian.

SectioD 14033-5.09~
(a) On or before one year from the elective date of this code, the administrator shall

define IUIIl IUbmit to the city council for enacbnent into this code allowable sound level.
IJItI _tical performance standarda for the operation of new and existinR railroacb,
Including allowable sound levels and lcoustical perfonnance standards for rolling
Itock. bridges, ferries, tunnels, equipment, .wilches, spurs, tncka, stationl, yvdJ and
tenn1ad faeWdea.

.Allonble ICMld levas IUIIl _tical perfOl'll1U1lDe ItandardI napt .. otberwi.e
pmvided in .this Kction, shall be based on ~ latest economically feasible and available
tedmol0lP' for. noise aba.lement in railroado and on the latest scientific Imowted~ use­
ful for mdicatmg the klDd and ulent of all effects On public health, welfare, safety
and amfort which can be expected fnxn DDises or. combim.tiOll5 of noisa ~ttd
by nilroadJ. .

(11) No person shall operate or pennit ID be opcnted a railroad, ioel1acliq but not
limited to rolling stock, .bridges, ferries, hmnels, equipment, switches, SpUrl, tncb,
ltatians, yards and terminal hlcilities, 10 U to eatUe • vialation of allowable IOUDd kvell
or acoustical perfonnance standardJ adopted by the cilJ council purluant to thiI HCIion.

Section 14Q3..l-5.11 Air c__"on
(a) On or after thirty days from the dlective date of this code, no penon shall

operate or calDe to be operated an air compressor manufactured prior to Decanbcr 31,
1972, unless a muftler certified by the manufacturer of such muffler to provide I d)'llUllic
insertion loss of 20 dB (C) of the sound rdease from the ezhaust source of IUCh air
-.pn:uor is inltaJled on such exhaust sour«. .

(b) No person wll. afler the effective dates set out in table II, operate « permit
to be operated an air compressor numufactared prior to December 31, 19n iD stICh I
mann... IS to eause the maximum lOund lem of such air compressor, when _und It
• dutanee of one meter from the nearest major surface of such air compreSlOr, to e:s:ceed
the applicable allowable sound level set out therein.

Table II
Effective date . Allowable awnd 1C't'e1
December 31, 1972 90 dB (A)
June 30, 1974 III dB(A)

(c) No 1lCf1OD shall sell, offer for sale or operate or pennil to be operlted lI!I air
canpressor manufactured on or after Ihe efftttive dates set out in table: III which whm
operated produces a maximum sound level, ..hen measured at a distance of one meter
from the nearest major surface of such air compreuor;'exceeding Ihe applicable allowable
sound level set out therein.

Table III .
Effecti" date Allowable aollDd level
D<ocanber 31, 1972 Il!l dB (A)t::mJO, 1974 75 dB(A)

ber 31, 1975 " dB(A)
Sectioa 140.U-5.l3 Clrca\alioa oIeftceo
No perlOn shall opente or permit to be operated a circulatim device DCIt aabiect to

the provisions of title C of chlpter 26 of ~ administrati~code in RICh a manner u to
create a soWld level in exccss of 45 dB(A) when measured inside the dwelling unit
affected in a line with \he window nearest the exterior face of .uch cin:ulation device..
The meuurement shall be taken with the ..mow full)' open at a point three feet from
tho open portion of the window.

Section 14033-5.15 Rera.. eompac'" ..hid••
No person shall lell, offer for sale, operate or permit to be operated I refuse canpact- .

in« vehicle manufactured after December 31, 1974 which when compacting creates a
sound level in ncen o[ 70 dB(A) when measured at ten feel.from the ce'ller line of
the faee of the compacting unit.

Section 1403..l-5.17 Motor eehici. deaoal
No person shall sell, offer for .ale, aperal&or pennit to be operated a claxon inltallld

on any motor vehide of a model year 1974 and thereafter which when Dpented creates
a sound level in excess of 7S dB(A) 'when measured It I distance of twenlJ fin feet
from the center of the forward face o[ ••h molor vehicle, but this section shall not
preclude the sale or use of a city-UlWtlry hOm in accordance with a1llJ11t1b1e IOUIId levela
pl'OIl1ulgated by the administrator.

Section 1403..l-S.l9 Em.rpaqr ..........
After June 30, 1973, no person shall operate or permit to be operated lID tmer'P'CY

Ilpal device il1lltalled on an authorized _IUICY vehicle which whm operated crates
a sound level in ellcess o[ 90 dB(A) whm me-asured at a dis~nce of lifty (eet from
the center of the forward face of such vehicle..

Section 1403..l-521 P1orial' ..reak....
(a) On or after thirty days from the effective date of this code, no per_ shan

operate or awe 10 be operated a paving breaker, other than one opentld. electrically or
hydraulically, manufactured prior to December 31, 1973, unleu a pneumatic discharge
muftler certified b)' the m2DUfacturer of mdo mulRet' to pl'ovide a dynamic inoertion lou
of 5 dB(A) o( the !D.ind relea.sed from the air discharge of such pavirw bra1cer is in­
staJlld on IUch air discharle..
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ARTICLE VII
CERTIFICATES AND TUNNELING PERMIn

Sect_ 1403..1-1.01 Opera..-ei&ca_ .... ..-I of .......... -nilic:a_1
........ -.ltal whit ..........

(a) 'TIte administrator aItaIl at hia discretion promalg'ate recuJatjom purauant to
IeCIioa 1105 of'dIe city chane.. dinaing the placement of air compralOr5, pa..m.
IIrmen, refuse COIIIJIKtin8 nhiclel aad repid traMit railroads, including but not limited
.. Its roI1IJw IIoc1r, Crack ad Indo: ...... pauencu atations, tunne1a, elevated .trudara,

(II) No~ IIlaII ICII, o&er for Ale, operate 01' permit to be opcralied a paYiq
.....~ on CII' after the e&eaiw data let out ill Table IV w&icb whea
.....tId DfOdtica _1IIUimara -.llnel, whal measand at a distance of _ mcIa' '1"OIIl
• lace of I1IdI ...... breaker, ac.Iiq the applicabla allowable 1011IIII 1eYeI set out....

,.....IV"em date Allowable -..d level
D&Qmber 31, 1973 M dO(A)
DIt:.mIler 31. 1975 90 dB(A)

Sectioa 140.U-UJ ....
1111I adtaJDistratDr 1pramul ..m rqul:atiotq .. he may deem -.ary with

nprd 10 IIUDdanb ·lJI'Oadure. to be followed in the _uranent of IOWId pres..
-- ...... IO"f'IIed ., die proriailllll of tItiI article, Jircwicled thltt .uch standareb IIIId
...-.Jara are 1Ub1taatia111 ill~ with any IimiIar standardl aad proced_
~ .., the _lean national .taDdanla il\Jlituk, International .tmdareb or-

IIIC:Idy of aut.omotift~ compreued air and PI ins"'c. american
ftfripraIbs iIlIIJtaIII or ...,. adter pnera.lly I'CClIIlPIiz~ profeuioaal ......d-Mttiq
npdntlm .

ARTICLE VI
AIIBIENT NOISE QUALITY ZONF.S

CRITERIA AND STANDARDS
SectIoIi 140.U-6.01 ~"'.-JiIF -.... ...................
Tbe admIniltramr IhaIJ, .. _ .. pradicahle, bat not later than two yean from

.... eflectift elate of thiII code, define aDd IUbmit to the aty council for _!ment into

... atde the followinc:
(I) Ambient IIIIiu quality _ for the entire IfIOJrBPhic&l area of the alF of

N_ York 011 the buI. of thDlll aDIIilianI which alfect ambient aoile IeweIt, iDcIurIinc
1m ... Ilmtted to the followin.:

~
) The DIeS and activities permitted by the zaoina' rqulatiaD bt IUdt zona;

. Ii) The~ of .... lneb pracluced by artiYities aad dnicea Ia IItdtzona;
iii) The time at which such IOUDd lewl. occur:

) The dunatiCIII of aueb~ level;
. ,w) The proximity of .udt utivitia and devi~ to buildinp and to dwellinp;

(vi) Whether the -.d Ieveb produced by IUCh deviccI and adIvitiel are re-
_~ Intermillent or alIIItant; and .

(m) The denaity of babitatiou of IUCh zones. .
(2) Ambient noile quality criteria and su.ndards for each of the ambieat noile qoality

-... de1llted above in subsection (I). Arnbimt noiIe qlDtJity criteria and standard. .hall
-.atrlItely reJlect lhe Iatat lCienlific knowlcdge uldul in indicating the kind and atent
of all Identifiable effecb on public health. welfare and comfort of any lIOise or combination
of aoUa, and 1ha11 be hued 011 the 1alat CCOIIDII1ially feasible and awilable technology
... the abatement of noiJe prodtKed by devices and activities within a relermt ambieat
.... qaaJity ZODe.

Tfte piovision. of thiI KCtion 6.01 IhaJI at all timeI be subject to the tecbnicaJ
f_~ of defininC .uch ambient DoiIe qlDtJity. zoIlcl, aiteria and .tandards.

SeCtioD 1403.3-6.03 AIIowaItIe .............J.
(a) On or after the effective date of Ihe ambient noise quality crileria and standardJ

enacted uader sectiolt 6.01 of this CIIlk. lhe admini.trator may by rqulatioa promulgate
a11owab1e IOIIrIdJ level. with rapect to any deviee or adivity. provided that such allowable
__ IeftII shall aat be inCOllliltad with the ambient noise eriteria and standard.
BDCIeS uader "dian 6.01: with the a1~ble sound 1e~ls set out in article V of thia~
.... with the provisioru 01 title C of chapter 26 of the administrative -'c.

~) No pel1lOl1 I1ta1l en,pge in CII' cause aay other penon to engage in an activity. or
operate or permit the operation of a dewice 10 U to 0111I4I a sound level in cues. of the
.......... aIIft'llbie -.d IeftI praaulpted by the administrator pursuant to thIa
ICIdioa.

(I) The model number and opcrw.. characteristics of the dnice CIOftAd by
the application;

(2) A report certilied by an approwd tclting laboratory u to the IIlIIIM IcweI
scneratrd by the device when operetted under normal operaling conditiortl or _ maau­
fadurer's warranty as to sound level pnnided that the device is regularly tated in
accordance with procedures establilbcd by the american national .tandarda inltilule
or other appropriate llrofClsionaJ standard-setting organiralion lilted ill ICICtioD
5.23; and

(J) The proposed means, if any, for tbe prCVft\tioD or cantrol of urmece:uary DDUa.
(b) Each application for a twmeling penait shall amtain such information u the

adrnniltrator may require to determine whether Iwmeling activities and tlte devices 0p­
erated therein will be undertaken in mmplioDoc .,;th the provioioDl of thia CllIde,
IDeIuding but not limiled to:

(I) The types and openti... charadloriatics of the devica~ in IDdt
_ling;

(2) A detailed description of proposed tunneling; and

yudI, depot. and garages onto an operating certificate li.1, letting ..r the I'CUCIIII for
lOch placement. and .euing out the period of time from iuuance or r-.I cbtrisw wbich
I1Idt operating certificale shall be valid, unlc.. lOOner rewoked or caaeelled.

(b) No person shall calISe or permit the use or opcntion of any deYice placed 011 the
operatinc cenificale list pui-suam to subdivi.ioo a of thia sectioD e:s:cept for the purplI&Il
of teltillC .uch device without firslobtainiac an operati... eatmcue.&- tJae admin­
Istrator. The placement of sucb a device not bearing an opuatiq certificate at a Ioc:atioa
of ill c.-tomary operation aItaIl be considered fr... /deiI vioI.tion of tbia -=tian ill
aay prOCftding pursuant to any applioahle IeC1ton of article VIII of tile __ ucept
-=tion 8.25. .

(c) No person .hall engage in or permit aay per.- to encace ill IlImMIiaI' wIIhout
first obtaininll a tunneling permit from the adntinistraIDI'. A ..panae permit ..... be
obIained for each shaft of a twmel.

(dr Prior to advertising for bids for alIItraCIi involving tunaeliJtC, the~ at
the aty of New York proposi... to so advertise shall ""IDelt the adrniJUtnlior ill~
for a .tatement of the requiremenlS or standards that Will govern the proposed tannlllinc
activilies pursuanl 10 seclion 7.07. The aforesaid requiremcnll shall be furnished by !be
administralor to the contracting agency in writing within JO day. after recdpt at lite
request and shall be included by Ute contracling agency in the comritct speciicatiatD fM
lite proposed lunneli~g. The conditions under "'hich thc pennit shall be "'110" 10 lhe
contractor shall be consislenl with thc slalemenl furni.hed by the adntiItiatrUar to the
CODtracting agency for inclusion in the contract .pecilicalion•.

(c) Notwithstanding the cUstence of • valid tunne1it:'lr permil, no a-- shall.
except in the case of urgenl necessity in the intere.t of public safety, CODduct or pennit
10 be conducted bla..ting operations at any lime other than on weekday. and other thaIl
betwcen the hours of 7 it. m. and 7 p. m. wtlea a spccial permil ill ohtaiaed from the fire
department pursuant 10 § C-19-.16.0(d). .

Section 1403.3-7.03 CeaenJ requi....._b for appIicatio... for ........ .-d6­
__ aad for tunaelin. permlte. asuI remonJ eI opooralilqr c:erti&cale.

(a) Application for an operating certificale or for the reatDVal of aD opcra\ins' certifi­
cate ahaIl be made by the owner of Ute devicc on fonnJ furnished by the .dminiatratiOl1.

(b) Application for a tunneling pennil shall be made 011 forml furni5hed by the admia­
Mtnrtion by OI'.in.behalf of the Owaer or Iessu of the luDnel; and if made by a penon
other thaD the owner. the applicat ion shall be acoompanied by a signed llatemeat of the
appliClUlt dcdaring that he is authorized by the owner to make the application. The permitee
shall in all cues be the applicant. . .

(c) Each application hcreunder shall be signed by the aJllllic:an1. The signature of
the applicanl lIha1l. constitute an agreement that the applicant will asswoe raponsibillty
for the operation or use of the device concc:ntal or for tunneline in accorclaoce with tha
requiremenr. of this code. If the applicaot is a pannenhip or croup other than a corpora­
tion, the al'Plication shall be made by one indiridual who I. a m.....ber of the group. If the
applicant u a corporation, the application sIaII be made by an officer of the corporatian.

(d) ApplicatIon for lhe removal of an operating certificale shall be II\IIUIIarbd
or date-Stanlped by the administration upon .....-....1 delivery no later than JO da)1 IIrior
to the expiration of the certificate.

Secllon 1403.3-7.05 InfonaadaD ........ 'or appIicatJ.u 'or ................
__ aad for hmDeli... permita

(a) Each application for an operating certificate .hall contain such information .. the
admini..rator my require in order to ddennine wbether a device covrred by the &Il1IIicaliIIII
Is 01' will operate in compliance with the provisioas of thia wde, incIudillC but _ I1m1I8II
to:

...... U,I9Tl109JIO'iI'IS 'e. Il. 1972
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...... tEl...... cr~~·Ior _ a6BtIaaaI ..... 11Dt"1D eo .,..
SectIonl4Q3.3--1.1J~ .. ~ .........

The holda of a =-tifi~te .;. of a tIInJIdinc permit ahaU eumply with the conditiana
and temn contained in his certificate or~ ,ermit .. welf u all appliaallle pro-
..uiona al this Ollde. .

Section 1403.3-7.1' 5~ _ la' '1M ............ _ P .......
(a) The administrator shall nspend or rnd<e a tanneIina' permit or eati§mbI wbeD

onII:nd 10 do -ao by the board purauant to article VIlI of thi. code. .
(b) Su,pe;,aion or revocation cI a certi&cate or tanne\ing permit IbaII __ &aa1

live daya after service of notice. e:nluaive ol tbe day of len-ice, OIl the bokIer of the
certificate or tunneling permiL

Section 14OJ.J.--l.17 5 ............. _'" ' 1_ ......
A certificate or tunneling permit wtddI .... been ean~.eI1ed or re ...--. to

dID code .hall be lUtTeDdered forthwith 10 lise alIminimator. ,

Section l4OJ.J.--l.19 T.....,... 01 -..-..
Arq purported CIC' attempted transfer of a urtificate aatlllmatically ft'Iabs the c.tii­

cate, excePt that upOIl a con~ of the presUaea in which the device ia located a catifi..
cabI _y be tnmlcrnd to a person otha thm the~ JWIlell. in the c:ertilicste.

SeetitnJl~.21 ~_t!' , _-..... ....... '_
Ca) A perlOll applyiag for an. operatiq- a:rtific:ate, or a renewal 01 iIII ........

aerti6cate Iha1J pay a fee of thirty dollars; .
(b) A penon aw1ying for a tunneling ,ennit aItaIl pay a .. of two IaIdnd ad

6ft;, doll.....
Seetloa l4OJ.J-723 AdmisoJl_~.....t1_ '-
The &IlIminiltralion may chule for" copy of ita pablicaDaaa a f. in au __ .at

lit CIIaIIId the ualt COlt of the preparation ud tliatTibatian of tbe publication.

AilTICLE VlII
ENFORCUIENT

Sectioo 14OJ..1--.&.01 P.... ef tile ......
Ca) The t.oanI, in addition to other datiel IlSIisned to It by la..... aIsa1t "WI doe

fOWCr to CODduct hcarinC' pursuant to this uticle and. by the iuuuee of a I1lIIpama,
CDIIIPC! the attendance of witnesse, and the ,roduction of any boob, papen CIC' 0Ihcr
lhiaas rclatina to the maUer under investiptiOll.

Cb) The board may. upon notice punlUllll to aection 8.05 of this code, &ad after a
Iscariq parauant 10 aeetim 8.13 of thi. code. CIC' in default thereof pursuant to~ 1.15
cit tlti, cotk:

(1) Order the Idministrator to reftke or ,.upend a certificate cr IIiIiDeIiDa
,ernut i.sued pursuant to this code for any device Or actmty where ncb deftce or
activity auses, or is maintainrd or~ so .. to cause a violation of IIIIT pro­
viaiOll of thi. code or order or rqulation promulpted by the adminislratar or the
1Ioani;

(Z) Order the owner of an,. device which caURa or ia maintained ar ....ted
10 .. to calDe a violation of any proYilian of this code or any order or ~..:.:.tion
f'I'CIII1ulpted by the adminiltrator or tM board to install ..., apparatu. wIrich CUI
Rllsoaably be exPClCted to cOrrect the violdion. or to repair. properly maintain, replace
or alter IUCh device in a manna which <an rea-..bJy be expected to correct the
ftIIatiOll ;

(.1) Sal ..., device which caURa or it maintained CIC" opented 10 u II) caale a
WlIatiott ciI~ provi,ion of ·this code _ order or rcguJatillil promulpted by the
adminiltl'lllDl' or the board, except II pnaftdrd in subaection (c) of tbia Nll:tioa;'

(4) Order iIIIJ' person to cease and ..i.t from any actmt) which ca1lla or II
CIlIIdaeted 10 I' 10 cause, a violatiOn of.y provi.ion of thi, OlIlIe or allJ' order or
re:plation promulgated by the admiliiatntor or the baud, except u prvftded in
aabsedion Cc) of this acction;

(5) Impme a civil penalty in each iastance in an amount no Jl'eater tMa u let
... In table V against any person who viGIlIa a provi.ion of \hI, code, or .., order ...
nptatloD pramulpted bY the IIdmini.tnIor .. the _rei.

I-'
\J'l
--J

'" .,.. ...... _ the...-tIan ttI_ _.J " .
(I:) nadaa _ IlIa'et~ wIIidI may be ealIIlfaIutd ..

......._~ the adminiItration llball nat be disclosed by any IIdmlnistnlt1lm employw,
aapt dial .. illferDmtioa may be dilcloloed by the administrator if tM IldJninstnlticm ia
., .. for t1. info..".tioa ar if in the coone al _ admiPilolratiall _t pr~
or ~.... cr Ir:oud h.nac. the iafcrmatioG ia ftlcnnt 10 the ,..acndi0l' cr.......

SectIoIIl~D7 ......... r-.-........~ ""to'. R •......
(a) Jfo IJPIftIiIII CBtifis:ate IhaIl be .....-s aaIeD the ..,&IcaDt ..... 10 ...

........ of the administralDr lUt:
0(1) The cI.ri£e will ... operated wtthoat ca.... a riolation of the prvriaiona of

tIIk ..• ad
(J) ;,. .... incorporate. advanas'in tbe art of noiae =ntnll deYeIopcd for

...... aad a.nI of naiIe emitlBi by the applicant'. device. .
0(') 110~ permit llball be .nnted 1DI1_ the applicant ... to the alia-

.... Of..ednUIlilMnllal' that: '
0) n. eic:a~ ill lath ~. incIudiOl' amitruc:tim deviceI,

........ I..i UId hopper" will be operated or uRd without cauainB a 'rioIation of the
JIIVriai- of thil tDde;

(Z) The IIIIltOr fthIdia empbyed ill IUd! tunndinc ..m be routed • IUCh tim-.
of _ ... IIICb route! u aot 10 c:auIe _u.ry noiM; and

(.1) iAI1 'IlInnca In the art of noiR .-...01, includiDg appraprlabl c1111U1'et
.......... derioeI, ud IOUIIlI deadmiDc lininp 011 ItOrqe bins and hoppeR, developed
tar the ... UIlI JneJ of noise aattted by applicant'. aetlvitia or dnica bave '-a
.......... ialD IDI:h tunneJina activities and~
(c) The adndaiItrator may from time 10 time inoer~ for the~ of

...,..... inIIkatiq the tedmical .pcc:ificatiom wbidl he ...... will -.ply with the
~ IIaDdanb of this Iedian.

..... 14OJ.3--1.09 T..... W_ ...... _ --.... 'I.....
..............................Bq """';11

(_) Befont a tanneIina .permit it gn.nted or before aD operating eatilicalle it graatlll
or -ed. the admiaiJtrator may require the applicant 10 conduct auch taU as are
~ in the opinioa of the adminiItnIor 10 determine IIhe sound !eYe1 -ailed from a
..... cr aD adi"tr or lD·detennine whether the deviae or its operatiGn or an activity i.
CIIlIIIri1ItllI to, or .. In -nolation cI this code. The \lest .hall be made at the Dpmse of
lite apptIcairt.

01) Sud! teIb IbaII be condacted, reviewed and eeni6ed ., provided by Mdion 2.OS(b)
of tIda CIOde. 'I1te afP\icant .hall notify the administration of the ·time and place of .. 1m
.. prorided by 1Kli0ll Z.OS(c) of this oode. RealOllable facilities shall be made available
tar tIae adminiatntim 10 wrtnes. the 1st.

If In the opluion of the adminiItntor \lel1I by the adminial1'aDon are nec:aary. the
t.dlldes,for IUds lIeIU, adusive of IllUIlIIlevd meten, slnll be furuished by and at the
ap.- of the QIrIIft' or lessee or hi, t as pltlvided by .C1Ction ZoOS(d) of thia code.

Sectioft I~.II ActJoa _ ' f. e.ti&C8I_ ... -....... ......
(a) 11Ie atlatiDiatralDr .baIl act within a n:uonabIe lime not to exceed ~ daya on an

&IIIIIhdm for a __lin, permit. for au operabllll: certificate. or for • _&I 01 an
aperatinl cmi6cale, and .ha11 notify theap(llicant in writing of rna approval cr diIappronI
of tba Wicatian

(II) If ••!11...........idan ItI. disappruoo,ed. the admiDiatrator IlbaU .. tanh ... aIlj~
........oI·~ or IIDtice of wiolalicm. I

(c) WIIWa eo cIiaJs aft« IIeI'Yial GIl the applicant of the IIGIb .. dlappnlftl,
.-dtiahe of the~ of aervice, the appliCllllt may request the adminiltntlW 10 recon.ider
.. 4/' d .., --nn, in writiq .. adriIinillftlDr" objectioa to tile applicatiaD.
. (d) TIle IMIIiIiIIIabalor iliaD consider the applicant', an.\ftI' 10 Ida aIlfectlan.. Q .
..... ..." tilt IlbJDIicant in writinJ within a .--.able time, not to ezceed 60 da" of Ilia
.....-. or dmIiJ cI the applie:abon. Failure to or request an~ of tIsne
....... .,. ... -.ic.e of the noti£e of disappl'OYa1 cr a ootIal of Yioltdlaa &ball be
...... tIenIaI 01 tba applicadan.

(e) The~ _y pant a temP\11W7 oPeratinc urtf6ealle or tonnel'"
,...It tar a teriod mt to --r eo dap~ -apt of &II application far the cranbq
....... of • ..-tinIr certificate aad may, at Ids diJcn:titla, reaew a tanpol'al')

""t.J1 ~..:.......~{ &4 &.1"-

t
t
I,
I

f

;;.~\
:"~"-'::
'';'':~'

- -~

.,'"



I.. h' U. 1m1097

Eadt dar darin, which IUdt violatioD cc.tinueI 1h411 CIlIIIItitute a Il!llU'8te YioIatiaa.
Tbc board may remit, in ",holr or in part, IUch • civil penalty if, at the coadusioa
of the hearm., thr rr.pondcat il no lon,er io violatioD of a provision of thli rode, or
aar order or regulation promulgatrd br !hr adminiltralor or thr ~;

(6) Impolr a civil prnalty in !hr lIUm of snmty-live dollan OD -r .OWIICI' of
a dnice for ueb dar such rquipmmt i. sealrd purlWlnt to thil src:tlaa;

(7'. Impose a civil penalty in !hr 11IIII of live InmcIRd doUan _ ..., ...._
who willfullr brula a seal placed on a ckvice pursuant to thil IU:tiI-.
(c) Thr board may. upan noticr panlWlt to section 8.05 of thil cade:
( I) "&r UI)' PUIIID to case and desilt from the operation of ..., 8Ited clcvic:c

witIIaaI a certificate al requiral br section 7.01 of thil code and !he baud _y abo ...
IUdt dIrria: ;

(3) order aDr pen~I to cease and dcsilt fmm IUnadilll without •~ .......t
u rapdnd br IKtion 7.01 of tbiI DIldr and the board may abo lcal ...,. dnb ...s ill
IIIdt tlItIJIdiq ; .

C3) onkr UIJ' penon not In poslCUion of a ftl'ianc:e lisued pamant .. aa:tlon
4.IICb) of thia code 10 cease and dailt from eauatnlCtion adiYilie1 aeher tUn~ the
pcrmluible hou" Iprcilied in Kction 4.11 Ca) of chia cade and the board mar .... ..r IIIIJ
device tued in IUch con.tructi"" activities;

C4) order any prrson to cease and de.ilt from thr operation of • dcvi« ",ltIuIt
·rtl(iltration rrquirrd br section 2.09 of tbis codr and the board may alao seal IDCb dewicc.

Cd) Thr board may order the adminiltrator to install anr apparatlr.l or to RPIIir or
alter any drvicr or apparatus wbich causa or il maintained or oprrated 10 U tIl-caue a
YioIalioo of an «der Issurd pursuant to ..r-.rapb (2) of lubKction (b) of !his lUtion.
"'bcre lOCh repairing or alteration can reasonably be expected to correct such a violation.
Aft7 work rrquirm under .uch an order may be exemted by thr administrator thrOUlh the
oIIieerl. armts or contractorI of \he adminiltration. Thr administration Ilull be Rim­
llurled promptly for all COlt. aDd npenla of .uch work by the owner of the deric:e to
which the ordrr relatel and in roped to which such exprnles were inC1lrTed. SIIdt
CXpclllCl may be rcconred in a civil action brought in the name of !he adminiltrallOr.

Ce) If an ordrr of the board iasaed ~suant to .ubtection (b) and (c) of !hilsection
provida for a ~iod of time during whIch a perlon lubject to the order il pennittal to
ClOn'eCt .. violatoon, !hr board mar rrquire the 'relpondent to po.t a PCrionnaacc bond or
odter lceurily wi!h the adminiltration in a form and amount lufl1cient to re the
CIlII'nction of luch violation within the prescribed time. In the event of • fail to meet
tlw schedule prrlcribed by the board, the .um named in the bond or other secanty shall
lie forfeited and ~haJl be paid to the adminiltrator.

CI) (I) The board may order any perlO1l to cease and daist from au aetiritr whldt
it reasonably belirvrs UUIeI annecessary noise whirh create. immlnmt pcriI to the
Dtdalic health and wrU-being. or to ttllle and drsi.t from an activity .,1Udt it r_bly
Itdicvu t:oDstitutes a wilful or continurd violation of aur provi.ion of this DIlde or order
01' rqulatioll, promulgated br the adminillraror or board. Such order shall be rlftttive
apon service thereof. Any party alfectrd by ruch aD orJler may rcqual a huriq OU

written aotice, and he shall be alforded a haring. wi!hin 24 hours alter service of such
rcqur.t. pursuant to section 8.13 of !hil codr. If such an accdrratrd hcarm, is not re­
gacstcd, then a huring lhall be afforded within 10 day. of !he iuuance of the orcla'.
n.e board Ihall iuur its final decilion and order thereon wi!hin three da,. fmm the
conclusion of a hearing hrld ~nuant to !hi. lubsection.

(2) The board may rucmd in whole or in parI a variance iuued br lID agency of
the city of Nrw York pursUaDt to uction 41.IlCb) of thil c:ade. Such ortIcr "'all be
ellrctin upon service thereof upon luch apacy aad upon the per_ to whom IUdt
YUiance wu issurd.

Section 1403.3-8.03 The IIoanI
Ca) Thr board lhall be con..ened by the chairman or in hil absence the __illioner

of air relO\ll"cri 0/1 at !he rrquell of any !hrrr member. therrof.
(b) If a member of the board has presided onr the initial hcarinl, be Iha1I DOt be

dbquablied from rrvirwing the hearing.
I{c) Thrrc mmabers of the board shall constitute a quorum, excepl dlat on or after

thirty cia,. from !he effective elate of !hil codr, live members of the board, .t 1cut two of
"'hom shall not be city official.. shall conltitute a quorum.

Sectioa 1403~.05 N.tIc••f ..tolatioa
Ca) Notice, rrquirrd by thil article, Ihall be siven by illuanee of a notice of violation.
(b) Whenever !hr administrator hal r~le cause to belirve that a violation of

anr provision of thil rode or any order or rqalation promulgated by tho adminiltralOl'
01' the board mar ailt, he may caue to have. aoticc of ..iolatioD ilsacd aad MrftlI on :

I'
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(b) A per_ who hal served a ClIIIIplaint PurauaDlto aubdivisioa (a) of \hia IICtioa
maJ R1"ft upon the penon allegedlJ in violation and upon the board a notice of viola­
tion ill a form prescribed by the board if within JO days from acrvice of such complaint:

(I) The udministratiOll has (ailed to serve a notice of violation, smr-t to
lle:dion 8.05 of this code, for the violation alleged ;n a complaint punpaot to a~
division (a) of this scelion ; or

(2) the administration fails to serve a written notice apan the~ of
Ita determination that his complaint is frivolous or daplicitoul.
(c) A pe:r1Olt cormnencing a proceeding befwe lt1e board panuant to tbia .moa,

ahall prosecalO! IUch proceeding at his own expense. The admioiatr.ltim ruy mta­
in IUch a proceeding at any time.

(d) In an, proceeding brought by the administration aher ftftiving a CtJIIIII!;Iiat pur,
IUaIlt to subdIvision (a) of this .ection. the board shall award the cmnplainant, out of
the proceeds collected, fair and reasonable comperisation, whid! shall not e:xcud 2S per
c:ent 01 the proceeds collected, lor disclosure 01 information or evidence not in the~
aion of the administration, which Iud. to the imposition of the c:iYiI penalty. .

ee) In any proeee<ling brought by a complainant, the board ahall a_rd" oat of the
proceeds collected, 50 per cent of anJ civil penalty as fair and RlIMXIahIe: UliiJ............
to IUdl person.

Sedion I4OJ.J--8.n ·S.ttlem.nt.f p.... *••
The board may sellle any proceeding by ltipulation and may -a. any lII' aD of

Its powen under section 8.01 of this code thereby, at anJ time prior In the~ of
a deciaion pursuant to section 8.19 of th;' code.

Section 14OJ.J--8.1J HNri.....
(a) The chairman of the board !hall designate a harina ofIiccr or lit hut _

~ber 0.1 the board to ,re,ide ove~ heuings held pursuant to thia artide. In any hear­
IIIIr In which a quorum 0 the board \I present, such memllen Ihall be drrmed to be: airtiaa"_ the·lloard.

(II) AIIIIICh hearinp lhall be open to the: public. . , .
(c) At the request of anJ party to RIch a hearint. the board _II by the u-.ce

.f a aabpoe:na compel the allendance of such witnesses and shall nqaire the pradactian
of any I1IdI books, paper.. or other thin", rdating to the matter UDder imrestiption if
each a requat reasonably relates to IUch hearing.

(d) Any party to a heann. may be represented bJ' CIIaIlR1. may ma~ oral end
written 8J'gDDIent and crols-cxamine ",itnes-. All tatimony taka! before the ard
or the deaignated hearing officer shall be under OAth· and shall be recorded. The .....mI
lhall be open to lIUblic inspection, and mpie. thereof ahall be INIde available: to any
perIOD upon payment of the actual cost of re:rrexhic:tion. .

Section 1403.3--41.15 Defa.lu -am. • clehoalt .......
(a) A reapondent shall be in default when the respondent has : .

(I) Failed to serve a ",rillen response pur~nt to sertion 8.07 of thh CIIIde; or
(2) Failed to appear at the designated ti",e and place: as required by the natice

of violation or lubsequent notice pursll1lnt to section 8.05 or 8.09 of this axle; or
(3) Nqleeted to proceed in a manner ordered by the board.

(II) Within 60 c\aJll of a decision and order 01 the board isaum pursuant to aection
8.19 (c) (2), the respondent rray request Ihe board to grant a nay 01 such order of the
ard and achedule a hearing. If the respondent has .hown good cause and a meritarivuJ
ddenae, the board may grant such a re<1Uest and hold a hearing ptrnUIIJIt to IIedion 8.13
of this eade. At the conclusion of the hearing, the ard may mlopt, 'IIIIIaIII or ftKiDd
Itt decilion and order.

Section I4OJ.J--8.17 H.ri•• of&_'. claclaioB
(a) At the conclusion 01 ·the hearing, the hearing officer or member of the IIoard

eonductin. the hearing shall prepare a decision stating findinp of fact :md conclusioal..
as well .. reasons for his determination on 0111 material issues. and making t_nnldm­
tiona as to action "'hich """"Id be taken in the m.Uer.

.(Il) The hearing officer or member of the board condartina' the hearing ahall file hi,
decjllon with the board and !end copies IIv ",.il to the JIIrties. AnJ party may file
exceptions ..;Ih the board within 20 days a Iter servi-e of such decision. If. no exceptions
have been filed within the de'Cribed time the recommendations of the hearing officer or
member of the board condncting the hearing ~hall autom.tically become the dee:iaion of
the board and aha/I constitute itl findingl. conclusions and on/er.

(c) At the conclusion of a hearing condueted by the board" the board ahaIl iaae It-

.....
\J'I
\D

il) The,pa-. Ia 1'ioIa1iaa; • .
2) An _ with RO equity IaIaat in ... dnice in rioIatian, If an)'; or
3) If RO ow..- with aD equity iateraI in die derice in Yiolatioa CRDDOt be located

wida due dWsmcc.~ other owner of aid dcrice.
(e) A IIOIice of YiDlallon "U:

(I) Specify the MICtion orMlCliou of IbiI CIDdc, oreler, CII' repIatiaa that ndI
..- • dnioe it in Yiolatioa 01; and

(2) ladicate the amount 01 the civil penalty that nch perlOn il IlIbjcct to; and
(3) Conlllia a briel lwemmt 01 the nalUre 01 the violation; and
(4} lCequue a writtal reapoose that conlonm to lecllon l!.Ol of this code; ROd
(5) IteqWre~ pcnan or OWIle1' of a dev~ unleu a hearing il ~ot required

., IIidJan 8JI1 of tbia code, to lUII"'er the aIIqra\.10DS an (he noli« 01 "wlalion at a
time and ,Iue Gmpaled either in cw witb the. notice 01 "ioilltion Or in a allhsequQt
...- 10 aucn penon IIr owner.
SectiaD 14O.LJ--&.II1 WnU- ........
(a} .'"' wr~.m re:apmae ~ a form preaai.'-!I by the bQud ~I be aened. upon

.. admioiatratat and Iiled with the board witbiII 5 daTi g{ racapt IIf the DObce CIf
ftIIaciaa. .

(II) If the all.... ia \be IIOtice of riaIatiaB ia one for which a hcarina iI not
...... by MICtion dJll of tbia code, and it aIIItatIld. then \he reJPOlldent must either:

(l) lad" a QIpJ' of aIIJ tuoocIiq .penait CII' cer,iJie:ate: thai the respondent
-a... iBlIId by tIte adminillratioa; or

(2) Deo.r tbat lOCh taDndm, permit ell' certificate ia requind by Ia",.
(e) If &117 of the allrpiiona iIIlbe niItiClI CIf violation are those foe which a hearina'

II ...... by leea 8.01 IIf this aide, ROd aR aIIItested, \he written response shaIJ
..... a CIlIICiIe IUt_t 01 the Ucu conatinrtina adt gnnmd 01 delense.

(d) If~ in the notice of yiolation aR admitted the written relpoosc of
... rapaadeot 8haII anIIUt of :

(I) A lllalaDatt that .. admib all of the material aI1cptiona to be lnJe; and
(2) A~ of ROJ at._Pb aabaequcnt to 1a'Yic:e of the notice of violation

..~ .nib Ihia IXICIe or with the order or rqplation.
,.)Failun of the raJlClllbt to RrYe a ",rit.CD raponlC within.the time provided

... be IIccIIIId to cmlItitate a _i__ 01 hia richt to appear and c:onteIt the allept ions

.. lhelllltioc.
SectioIl 14lIU-8.09 a--'. s' , t .
(a) AD7~ other thaD pcnooneI of the admiaiItntion and employees IIf the city

", New York athclIUed bJ law to fw .viobtion of \he admin;'tra~ve

... _, ICI'ft ..... the admiaislnltiCln • QPPIaint ill • form praeribed by \he admm­

.......... that a~ hal YiDlatetl a provimon of &hia eade act lorth in Table
VI" bdaw w an 1Irda' w nplatiCla pmmulp.ed andcr aadt proriJioa, together with
......... ~ ... vioIatiIm.

T.... V
"...... ...... lD
IKtiaD • IIIbdivilim
.. or*r or ftlrIIIadaa..........
ZAI9
US
4JL1(b)
4J1
SAl .-pt \hal the DI'O'IbIonI
.f ,ddllIlIttioa 8.09 _0 applJ
.., lD "'tionl bJ' mnam opaadoa
...... nhidea lUted 1;~Iamn I,
IIIbdhUiaD (I) and (2) and Cobmm
II, eaIltImalan (I) and (2) of Table L
107
5.n

, U3 -..r that the~ of·
ddt .... 8.0911ha11appa, aaIy
lD. vialation by a penon opeNtiaa
• draldicm dnice with a rated
caPAdtJ in "cell of 50,000 Britiab
UbCnnaI ..uti per hour CII' ita equivaIm.
5.15
5.19
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decision and order. The decision of the board shall ClOnform to the requirements of sub­
clivisioDi (b) and (c) of section 8.19 of this ClOde.

Section 14OJ.J--.a.l9 Board deci.;o.. and order
(a) II any party fi les exceptions to the deCIsion of the hearing officer or member

of the board conducting a hearing within the prescribed time the boarl! shall review O,e
ruord and issue its decision and orl!er in which it may adopt, modify or reject the
6ndings. conclusion. and recommendations of the hearing officer or member of the board
who conducted the hearing.

(b) The decision of the board shall contain findings of fact. conclusions of law and
rc:asoI\l for the decision On all material issues raised. and an order either dismissing Ihe
allegations of the notice of violalion or sustaining· them in whole Or in part.

(c) The board may exercise one or more of its powers pursuant to section 8.01 of
this code, al it deems appropriate if:

(I) The allcgations in the nolice of violation are sostained in whole or in part;
(2) The respondent is in default under section 8.15 of this code.

(d) The decision and order of the board shall be its final determination. A judicial
proceedin, mult be commenced within two months after the service of such decision and
order.

Section I4OJ.J-.821 Compliance with board deei.ion'l ord.n and .i..il peaalli••
(a) If the respondent fails or reruses to comply with the board's order, or the

boud otherwise deems it necessary, the corporation counsel for the city of New York,
acting in the name of the city, may maintain an action or proceeding in a courl of
competent jurisdiction to compel compliance with or re-train by injtmction the violation
of an>.' order of the board.

(b) A civil penalty imposed by the board pursuant to section 8.01 of this code may
beeollected in an action brought in the name of the city of New York.

Section I4OJ.J--.a.2J Procedural rule. .
The board shall have authority fran time to time to make, amend and rescind such

procedural rules as may be necessary to carry out the provisions of thi, article.
Section 1403.3---325 Criminal pe1Ialtie.
(a) Any person who shall knowingly make a false statement or who shall knowingly

falsify or allow to be falsified any certification. registration. form, sil(1ted ~Iatcment.

application Or report required under the provisions of this code or nl(Ulaticn promul!':ated
by Ihe administralor or the board shall be guilty of a misdemeanor and, upon conviclion
thereof. Ihall be punished by a fine of not kss than one hundred dollars, nor more than
one thousand dollars. or by imprisonment not to exceed fivc months. or bolh.

(b) Any person, other than a corporation, who violates any order of the administralor
01' the board or any provision o[ section 7.01 of Ihis code or who illegally breaks a seal on
equipment, upon conviction shall be punished lor each offense by a.fine of not less Ihan
lift, dollars nor more than five hundred dollars or by imprisonmenl for not more than
thirly daYI or by both. .

Any corporation which violates any order of the administrator or the board or any
provision of seclion 7.01 of this code, or which illegally causes a seal to be broken upon
conviction shall be pWlished lor each oftense by a fine of not less than one hundred dollars
nor more than two thousand dollars.

Every day during which such violation occurs constitutes a separate offense.
(e) Any person, other than a corporalion, oonvicted of .williul lailure to pay a civil

penalty imposed by the board pursuant to section 8.01 of this code shall be punished by a
fine 01 double Ihe amount of the civil penalty imposed by the board or by imprisonmenl of
DDt more than sixty days or by both.

Any corporation convicted of willul failure 10 pay a civil penalty imposed by the
board purluant to section 8.01 of this oode shall be punished by a fine of double the
amount of the civil penalty imposed bY tile board, but not more than two thousand
dollars.

(d) The failure of any penon or corporation against whom an action has been brought
to collecl a civil penally pursuant 10 section 8,2\ (b) of Ihis code. who has been found
liable by a court for such civil penalty and who does nol pay such penally alter the
judgment of luch becomes final. shall be deemed guilty of a willful failure to pay a civil
penalty.

(e) Any person convicted of violaling any of the provisions o[ thi, code or any
regulation of Ihe board not otherwise provided for by this sectioll shall be punished by a
fine of not less than fifty dollars nor more than five hundred dollars for Ihe fi rsl offense,
or by imprisonment for "'.-<Dty days or both, and by a fine of not less than one hundred
dollars nor more Ihan one thousand dollars or by imprisoment for not more than Ihirly
J, - ~. , ,- .', (~r ~ . ,.. ,..~.. l .... /l, .., ..........,,1 hv ;'l h"l" l'lr nnt I.. ~'lj Ih:Jn fonr hundred c'olbrs nor

more than five thousand dollars or by imprisonment for not more than. four months or
both for a third or subsequent offense.

(n Twenty-five per cent o[ any fine that is imposed pursuant to this section may be
paid to the person or persons giving information which shall lead to conviction.

13. Seclion fourleen hundred four of the New York city charier, as amended by
local law forty-nine for the year ninelcen hundred seventy-one, is hereby amended 10
read as follows:

11404. Environmental eontrol board
1. There shall be in the administration an environmental control board consisling

of the administrator, who shall be chairman. the commissioner in Ihe administration
who is responsible for air pollution control, the commi;sioner in the administralion
who is responsible for water pollution control, the commissioner in the administration
who is responsible for sanitation, the commissioner of the department of buildings of
the housing and development adminislration and four persons, to be appointcd by the
mayor. with the advice and consent of the city council, who are not officers in the
administration at least one to be possessed 01 a broad general backgTound and expe­
rience in the fielJ of air pollutioll control landI, one with such background and experi­
ence in the field of water pollulion. control. and on~ wilh SMeh boclzgrow"d o"d
"prrimu i .. Ih~ fi~/d of rtOis~ polllllio" COlllrol, and who shall SCTve for [our-year
terms acepl that two of the first of such persons taking office shall be appointed lor
a two-year term, These four members sh,lI be compensated at the rate of one hundred
dollars per day when performing Ihe work of the board. Within its appropri~tion.

the board may appoint an execulive (assislantl dirulor and such hearing officers,
including non-salaried hearing officers. and other employees as it may from time to
time find necessary for the proper performance of its duties.

2. The environmental conlrol bo~rd shall have jurisdiction to adopt and amend
rules not inconsistent with any provisions o[ law;

(a) regulating or prohibiting Ihc emission into the open air from any source,
whether fixed or movable, and "helher on land or waler of any harmlul or
objectionable substances, including, but nOI limited to, smoke, soot, fly ash. dUSl,
fumes, ga' vapors and odors. and the installation, construction or altrration of
equipment giving forlh such emissions into the open air insofar a. such emissionl
are affected thereby; and

(b) regulating or prohibiting the emissions into the waters within and about
the city of New York from any source whelher fixed or movable and whether on
land or water of any harmful or objeclionable substances, contaminants and
pollulants.
3. The environmental control board shall enforce the provisions 01 the charter

and the administrative code, and any rules and regulations made thereunder, which
~elate to the cleanliness 01 the slreets. the disposal of wastes, the provision of a pure,
wIwlesome ani adequate supply of waler, and the prevention of air (andl. water and
IIoiu pollution (and of noise disturbance I. The board shall have authorily from time
to time to make, amend and rescind such rules and regulations as may be necessary to
carry oul its dutic~ under [his subdivision.
14. Section 1403.2-15.03 of chapler 57 of the administrative code as added by Io.:al

law 49 for the year 1971 is herehy amended as follows:
11403.2-15.03 The board
(a) The board shall be convened by the chairman or in his absence the commisisoner

of air resour..s or at the request of any (threel fov. members thereof.
(b) If a member of the board has vresided over the inilial hearing, he shall not be

disqualified from reviewing the hearing.
(c) Three members of Ihe board shall constitute a quorum (.). ~,cePI Ihal 0" or

ofIN' Ihirly dOJlJ from Ihr rDtcli,'~ dol, of Julio.. 140J.1~.OJ of Ihis ,ho/,I~r. (rv,
IfUrrWN'S of Ih~ boord. 01 I,a.rl IW9 of u'lIom slllJlI "01 b~ CilJl officials, sholl ,oru/i/"/. 0

quonnn.
§ 5, Section 14OlZ-15.1J of such chapter of such code as added by such local law is

hereby amended as follows:
11403.2-15.13 Hearin...
(a) The chairman of the board shall designate a hearing officer or at least one

member of the boarrl to preside o,'cr hcarin!,:s held pursuant 10 this article. In any hear­
ing in whi,'h I five or more members of the board p",idc.1 0 q"o,,,,,, of lit, boord, is
,.~u ..,such members shall be decmed to be sitting as the boorl!.

(b) All such hearings shall be open to the puhlic.
(e) At the request of any p<trly to such a hear in!,:, the board shall by the issuance

of a lubpoena compel the altendance of such wilnesses and shall require the production
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of IUIJ' .uch boob, paper.. or other things relatina 10 the nlalter under in-.atiption if
auch • requesl reasonably relales 10 such hearing. ..

(d) Any party 10 a hearing may be represented by counsel, may maIot oral and
_inen argument and cross-examine witnesses. All lCOliman)- laken before the bo;prd
or the deaignaled hearing officer shall be under oath and shall be recorded_ The record
IhaJI be open 10 public inspection, and copies thereof shall be made available to any
person upon paymenl of the aclU'aJ cosl of reproduclion.

16. Th.. loallaw shall take dfcd Seplembcr I. 1972.

THEODORE S. WEISS. o,ainnan; CAROL GRETTZER, CART!::R BlIRDEN,
HOWARD GOLDEN, LEON A. KATZ, ROBERT I. POS7El~ THEODORE
SILVERMAN. MORTON POVMAN. A. JOSE)'H R!BUSTLT.O. KF.;'NETH
HABER, Committee on Environmental Protection, JUlie Zb, 1972.

On molion of lhe Vice·Chairman (Mr. CuiIe), ·and adopted, the foregoing mailer
was made a General Order far t~ day Ind al Ihe rt'Qunt of Me Wei"" .was laid ""de
far discuHicn. (See ~OLL CALL ON ITEMS LAID ASIDE)

r '\

ROLL C.'\LL ON rmM LAID ASIDE

The Vice'C:' ,irman (Mr. Cui,e) movrd Ihal the following General ')nJer for lhe clay
previO'lslr laid a,ide be adopted.

(II) GD. No. ti9, Inl. No. 681-A-Noise conlrol.
Mr. Wei,," then spoler on Int- No. 66!-A.

At Ihis 1'0;11: Mr. Gelfand moved 10 recomniit Inlro. No...IA 10 Ihe Commitee on
EnvirO!ImCntal Proleclion for further sludY.

Mr. Gelfand then spoke in support of his molion. Councilmen l.erner, Dc Marco,
Silvennan and Mrs. Stromberg spoke on the motion 10 rea:mmil.· .

The President put I. e question whether Ihe Council wou'd lilfte wilh and adoPt
.uch motion 10 recommit whic'h WaS deoided in the nr(larivt by Ihe following vote:

Ntgalivc-Areulro, Burden, Clil\l!an, Cohen, DiBlasi, Frankenberl.l:' Friedland, Golden,
Mrs. Greitler, Haher, Kalz. Kalzman. ManIOn, Merola, Poslel. RibJSl.ello, Sadowsky,
Salman, Scholnick, Shari",", Silverman. Taylor, Thompson, Weiss, and the Vice~ir­

DIan (Mr. Cuile)-2S.
. ADirmatit'l'-Biondolillo, DeMarco, Gelfand, Mrs. Lemu. Mastropieri, Penman, M.....
Ryan. Smith, M..3. Stromberg, Troy. Wtlrd-II.

Motion to recommit los I.

The Presidenl pul the Qutl'ltion whether tile Council would agyee with and adopt
aueh reporl which was uec;ded in Ihe aDirmallvt by the following vote:

AffiMlllJtivc-Arculeo, Burden, Oingan, Cohen, DeMarco. DiUlasi, Frankmberg.
Fried'and, Golden, Mrs. G",iller. Haber, Katz, Katzman, Manton. MQ,tropicri, Merola,
Pulel. Povrnan, ,Ribuslello, ~Irs. Ryan, Sadowsky, Salman, Scholnick, SharilOll, Silwr­
man. Mrs. Stromberg, Taylor, Thompson, Ward. Weiss, and Ihe Vice·ClWrman (Mr.
Cuitel-31. .

Nrl1CJlivt-Biondolillo, Gelfand, Mr,. Lerner. Smith, Troy-S.
Noile Coatro. BiB adopted.
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EXPROPRIATIONS

CHAPTER 154

The Expropriations Act

••-(1) In this Act, ID,,",-"
..&ian

(0) "approving authority" mellllB the approving authority
.. determined under section 5;

(6) "Board" meallB the Land Compell8&tion Board estab­
liehed under section 28;

(c). "exp~priate" mealIB the taking of land without the
cODllent of the owner by an expropriating authority in
the exercise-of its statutory powers, but does not include
the taking of land for the widening of a highway where
entry is deferred under section 339 of The Municipal R.B.O. 1970,
Ad; e.:184

(4) "upropriating authority" mcallB the Crown or any
penon empowered by Btai.uLfo to expropriate land;

(.) "iujurious affection" meallB,
(i) where a statutory authority acquires part of the

land of an owner,
.. the reduction in market value thereby caused

to tfle remaining land of the owner by the
acquisition or by the construction of the works
thereon or by thc use of the works thereon or
any combination of them, and

b. luch pel'llOnal and business damages, resulting
from the construction or use, or both, of the
worb B8 the statutory authority would be
liable for if the cOlIBtruction or' use were not·
under the authority of a statute,

(ii) where the statutory authority does not acquire part
of t"land of an owner,

.. Mlcb reduction in tbe market value of the land
Gl the owner, and

b. wch pel'llOnaiand business damages,

r-.atting from the coMtruetion and not the use of
&he works by the statutory authority, 118 the ltatu­
tory authority would be liable for if the construe­
liaR weN not under tbe auLbority of a statute,

and for the purpollCll of thiaclawJe, part of the lands of an
owner Iball be deemed to have been acquired where the
cnmer from wbom lands are acquired retaillB landa

3 4
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EXPROPRIATIONS

contiguous to those acquired or retains lands' of whicb
the use is enhanced by unified ownership with tholle
acquired;

(j) "judge", except where otherwise described, meaM a
judge of the county or district court of the county or
district in which the land or the greater part of it iI
situate;

(g) "land" includes any estate, term, eB8Cment, right or
interest in, to, over or affecting land;

(h) "owner" includes a mortgagee, tenant, execution credi­
tor, a persoa entitled to a limited estate or interest in
hmd, a committee of the estate of a mentally incompe­
tent person or of a person incapable of managing hit
affairs, and a guardian, executor, administrator or
trustee in whom land is vested;

(i) "prescribed" meallB prescribed by the regulatioM mlde
under this Act;

(j) "purchase-money mortgage" means a mortgage given
by a purc1ul&er ofland to the vcndor of the land or hie
nominee 88 security for the payment of all or part of the
cOlIBideration for the laIe;

(k) "registered owner" mealIB an owner of land wboee
interest in the land is defined and whOSt! name ie
specified in an instrument in the proper registry, land
titles or sheriff's oUice, and includes a pel'llOn shown 88.

tenant of land on the wt reviled 8lIlIeI8ment roD;

(I) "security holder" meallB a pel'llOn who has an interest in
land 88 security for the payment of money;

(m) "statutory authority" meallB the Crown or any pe~n
empowered by statute to expropriate land Of' C8Wlll
injurious affection;

(n) "tenant" includes a lesaee or occupant occupying prem­
ises under any tenancy whether written, oral or implied.

(2) Any document required by this Act to be served may be
served personally or by registered mail addressed to the person to
be served at his last known address, or if that person or hie addrelB
is unknown, by publication once a week for three weeks iu a
newspaper having general circulation in the locality in which the
land concerned is 8ituate and service shall be deemed to be made,

(a) in the cue of service by registered mail, on the second
day after the day of mailing; and

(b) in the CB8C of service by publication, on the date of the
third publication. R.S.O. 1970, c. 154, s. I.

1.-(1) Notwithstanding any general or special Act, where
land is ex propriated or injurious arrcetion is caused by astatu tocy
authority, thill Act applie3.



(2) The· provisioll8 of any Keneral or special Act providing Rel__

procedllnlll with respect to the expropriation of land or the ~::..":
oampenaation payable for land expropriated or for injurious RB:3t::.
alfection tbat refer to TIwMunicipalAct, TMPublit: WorbAclor~
any other Act shall be deemed to refer to thill Act and not to TM :r~i."t:..
Mtnlieipal Ad, TIw Publit: Work. Act or other Act, as the case
may be.

(I) This Act doe!! not apply to the UlI8 or or injury to land A.........
authoriled under TA. Droinage Ael for the purpoees of a drainage ~ rJiJs,o. 1070

warb COll8tructed under that' Act or to any prOCMdiogs in
eoDDICtion therewith.

(4) Where Lhere is conflict between a provision or thill Act and CooIIin

• ~vilion of any other general or special Act, the provision of
thiI Act prevails. a.s.o. 1970, c. 154, I. 2.

EXPROPRIATIONS 5 6

Idem,
publ;"......
a.8.o. 1070,
•. m

~
CanmiloioD
R.8.0. 11170,
...3M

I.....0 _

EXPROPRIATIONS

(c) in the case or all other corporations, the Provincial
Secretary and Minister of Citizenship.

(3) Where an eIlpropriation is made under TM Publie Worb
Ad for the benefit of a department or agency of the Ontario
Government, the approving authority shall be the Minillter lor
the department or responsible ror theagen~y for the benefit or
which the land is ellpropriated.

(4) .Where an ellpropriation is made under Tite P_ COllI•••
.ion AeI, the approving authority Ihall be the Minister or EDeIIJ
and Resources Management.

(5) The approving authority in any cue not provided lor in
this section Ihall be the Minister of Justice and Attoruey
General. R.S.O. 1970, c. 154, 1.5 (2-5).

i·
t
f

.e-(I) An expropriating authority shall not expropriate land !,p~ 01

without the approval of the approving authority 88 detennined :=~~
uDder section 5. .

(2) But.eetion I does not apply to an authoriution of the Goo...,....,

Jhltario EDergy Board under TM 0raIarUI Energy Board Act in :::'Ied.
.-peet of ltorage of g88 in a gaa storage area or to an expropria- a.8.0. 1070,

&ion authorized under section 41 of that Act.. a.8.0. mo, •. m
e. 154," 4.

..-( I) Upon applying for an approval under section 4, ao
eIlpropriating authority shall serve a notice or ita application for
approval to expropriate upon each registered owner or the lands
to be ellpropriated and Ihall pu blish the notice once a week for
three consecutive weeki in a newspaper having general circu"
tion in the locality in which the lands are situate.

(2) Any owner of landa in respect of which notice is give.n under
subsection I who desires a hearing shall 80 notify the apProv1nl
authority in writing,

(0) in the cue of a registered owner, eerved personally or by
registered mail within thirty dayl after he is served with
the notice, or, where he is being served with the notice
by publication, within thirty daYI after the fint. publi­
cation or the notice;

(6) in the cue of an owner who is not a registered owner,
within thirty days after the first publication or Ute
notice.

(3) The Lieutenant Governor in Council may, in special
circumstances where he considers i.t necessary or expedient in the
public interest to do 80, direct that an intended expropriation
Ihall proceed without the inquiry procedure and thereupon
subsections I and 2 of this section, section 7 and IIUbsectionsl and
2 of section 8 do not apply thereto.

(4) Where an order is made under subsection 3, the ellproprialo­
ing authority .shall forthwith serve a copy of the order on each

. registered owner affected by the intended expropriation.

(5) The Minister of Justice and Attorney Gencrnlshall, within
thirty daYI after the commencement of each session of the
Legislative Assembly, lay before the Assembly n copy or eaeh

~.
wi~"\y

NoUoool
inien....
Lonpro­
priaLe

s.n.
01 ......

No&iIIea&ioD
r... boorinK

=..::

c.u...
buuodby
Ad

.. Tbil Act binds the CroWD. R.8.0. 1970, c. 154, I. 3.

~
T.......Lo
8ebDol
IIoud

(2) Where the power to CIlpropriate is panted in a private Act, I~ .

the approving auLhority Ihall be, ". ~YIIIe

(e) in the ease of universities or other educational institu-
tions, the Minister of University Alfairs;

(6) in the case of h08piLala or other medical or health
institutions, the Minister of Health; and

L-(l) Subject to ..beectioDl 3, 4 aDd 6, the approving ":111
authcirity in nlBpec1. of ao ellpropriation shall be the Minister aul Iy

nspooaible lor the Miministration or the Act. ill which the power
&0 eIlpropriate is IflUlted, CIlcept that,

(e) where. municipality or a local board thereof, other than
aD elected school board, npropriate8landa for munici-.
pal pUrpo&ell, the approving authority Ihall be the
councilor the municipality; and

(6) wbereao elected school board apropriat.et. landa, the
apJII'OvinB authority lba/I be theacbool board. a.B.O.
1970, c. 164, 1.5 (I).

(Ie) For the purpoeesol cl8Ull86 ohut.etion I, the Metropol­
MD Toronto School Board Ihall be deemed to be an elected school
board. 1971, c. 12, I. I.

I-'
(J\
VI
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order made theretofore under subsection 3and not previously laid
before ..he Allllembly. a.s.o. 1970, c. 154, 1.6.

7.-(1) The Minister of Justice and Attorney General shall Appoint­

appoint a chief inquiry officer and sucb inquiry officers as he :::~:\.;f
considers necessary. "m"...

(2) The chief inquiry onicer shall have generalsupcrvision and ~f" of

direc..ioD over inquiry onicers and the assignment of their duties. ~~=1

(3) Where a notil'ication is made under subsection 2 of section Heuina

6, the approving authority shall refer the matter to the chief
inquiry onicer who shall forthwith assign an inquiry officer who
Iball fix a time and place for a hearing and who shall cauf.le notice
of ..he hearing to be served upon each party to the inquiry.

(4) At least five days before the date fixed for the hearing, the Nola of

e:lpropriating authority shall serve upon each party to the inqu iry pounda

a notice indicating the grounds upon which it intends to rely at
..he he~ing and shall make available for iDlpection by the parties
any documents, including mapa and plan.'1, that the expropriating
authority intends to use at the hearing.

(5) The hearing shall be by means of an inquiry conducted by Inquiry

..he inquiry officer who shall inquire into whether the tak ing of the
lands or any part of the lands of an owner or of more than one
OWDer of the same lands is fair ,BOund and reasonably necessary in
the achievement of the objectiveB of the e:lprop~iatingauthority.

(6) The inquiry officer Ihall report to the approving authority Report

a summary of the evidence and arguments advanced by the
panics, the inquiry officer's findings of fact, and his opinion on
the merits of the applica"ion for approval with his re8llOD8
..herefOJ'.

(7) The inquiry officer may combine two or more related Combined

inquiries aDd conduct tbem in all respecta and for all purposes as iDquirieo

ODe inquiry.

(8) The e:lpropriating authority, each owner who notifieB the P""ieo

approving authority that he deBires a hn.ring in respect of the
lands intended to be expropriated and any owner added as a party
by the inquiry officer are partieB to the inquiry.

(9) The inquiry officer,

(4) may add any owner whose land would be affected by the
expropriation of the lands concerned in the inquiry or
any modil'ication thereof as a pu'ty to the inquiry;

(6) lhall give every party to the inquiry an opportunity to
present evidence and argument and to examine and
crOSlH!xamine witnesses, either personally or by his
couD!IClor agent; "

7 8

<:a""
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UPROPRIATIOH8

(c) is not bound by the technical or legal ruleS of evidence;
and

(d) may inspect the lands concerned either alone or in the
presence of the parties.

(10) The inquiry offICer may recommend to the approvinc
authority that a party to the inquiry be paid a fixed amount for
his costs of the inquiry not to exceed $200 and the approvinc
authority may in its discretion order the expropriating authority
to pay such costs forthwith. a.s.o. 1970, c. 154, I. 7.

8.-(1) The approving authority shall consider the report of
the inquiry officer and shall approve or not approve the propolled
expropriation or approve the proposed expropriation with IUch
modifications as the approving authority considers proper, but an
approval with modil'ications shall not affect thc lands or a
registered owner who is not or has not been made a party to ..he
hearing.

(2) The approving authority shall give written reasons for its
decision and shall cause its decision and the reasons therefor to be
served upon all the parties within ninety days after the date upon
which the report of the inquiry offi~r is received by the approv­
ing authori"y.

(3) The approving authority shall certil'y its approval in the
prellCribed form. a.s.o. 1970;c. 154,8.8.

8.-(1) Where a proposed expropriation h8ll been approved
under this Act or under TIu! Ontario Energy Board Ad, the
expropriating authority shall register, within three months after
the granting of the approval, in the proper registry or land titles
office a plan of the land signed by the expropriating authority and
by an Ontario land surveyor, and thereupon, but not otherwise,
the land vests in the expropriating authority.

(2) Where the land is required for a limited time only or only a
limited estate, right or interest therein is required, the plan
registered under this section shall indicate by appropriate wont.
thereon that the land is taken for such limited time only or that
only such limited et;tate, right or interest therein is taken, and, by
the registration in such case, the land for such limited time or 8uch
limited estate, right or interest therein vests in the e:lpropriating
authority.

(3) In the ease of an omission, misstatement or erroneous
description in a plan registered under this section, the expropria....
ing authority may register in the proper registry or land titles
office a plan replacing or amending the original pilln and signed by
the expropriating authority and by an Ontario land surveyor, and
a plan registered under this sublection shall be marked to Ihow
the nature of the replacement or amendment and is of the same



EXPROPRIATIOn 9 10 aPaO..IAl'IOIla

G_...., 12.BecUon 21 of TAe Ontario BfIeIV1/ Board Ace app'" ill
tio. 111'0, ftllpect of the use ofdelicnated gaa8torlle &real. R.8.0. 1tmJ,
... III e. 1M, L 12.
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force and effect as, and is in substitution for, the original plan to
&he extent that such plan is replaced or amended thereby.

(4) WJIere a plan purports to have been signed by an npro- =-:t
priati.. authority under this section, it shall be presumed to have :;;:
been signed by the expropriatill8 authority without proof of the
IipaLure 01' ofricial character of the pen!IOn appearilll to have
aiped it, unlells othenville directed by a court Or the Boacd.

(6) Where a limited es~te, rilht 01' interest in land is beiDI 0...... ~c

tabD u.... Tile P_ Commiuion Ace for an elect.rical transmit- :~~ 111'10
.ion or diBtribution line carried on single poles, Th~ Hydro-Eleo- .. 1M '

Vic Power Commission of Ontario may, before registering. plan
ander subEction 1, register in the proper registry or land'titlfll
office a. preliminary plan, to be known M and marked "Prelimi-
lW'y Plan" and being a plan with or without lOCal dfllCription,
aiped by the secretary of theCommisaion and illustrating t.he
location of the proposed line and indicating by appropriate words
thereon the nature of the estate, right or interest being taken, and
noh preliminary plan when registered has the same Coree and
effect III a plan registered under subsection I, but a plan in'
accordance with subsection 1shall be registered within t.wo yean
after the I'fCiatration oC the preliminary plan in llUbstitution for
the preliminary plan. R.B.O. 1970, c. 1M. L 9.

1e.-(1) Where a plan baa been regisWed under section1» and N.......

DO~nt M to co~peD8atioDhas t-a made with the OWDW, =-,
the uprupriating authority may serve tbetnmer, and shalleerve
the~ owner, within thirty days alia' the date of repRn-
\ion of the plan, with a notice of npropriation of his land, in the
...-a'ibed form, but failure to serve the IICl&iIle doea not inValidate
&be eqnpriation. '

(2) Where a plan hu been registend under section 9, the .......
NIiatered OWDeI' may elect, by notice in writing served upon the =.=..
apropriating authority, within thirty da18 after the owner ....
EI'Wld with the not.ice under subsection 1,10 have the compe....
tion 10 which he ill entitled .-ed,

(e) where there haa been an inquiry, • of thedate &be notice
. of hearing before the inquiry offll:lCl' waa served;

'(') u of the date of the registration 01 the plan; or

(c) u of the date on which he wu Mned wit.h the notice of
apropriation,

and, where the elect.ion is not made withiD the prescribed time,
&be owner shall be deemed to have elected 10 have the compensa­
tion .-..ed as of the date of the registra&ion of the plan.

(3) An expropriating authority may, after it haa lIerved not.ice ....naa

of exprOpriation on the owner in polIlIfJ88ion or the lands exprG- =-:..
priated, and with the consent of the said owner, enter on t.he

~

g,-4

...

I~,

I

\w-

apropriMed landa for thepu~of vieWini for appraial, bat,
"here the consent. of the owner is not liven, the ellPf'ClIII'ia&inI
authority may apply 10 the Board which may, by order, ..t~
the entry upon such WIRI and conditioD8 u may be lIp8Cir" ia
the order. R.B.O. 1070, o. 1M, L 10. .

II. Where land is upropriated or ill injurioully aIfeat8I b7 •
IIt.atutary authority, t.he statutory authority may, belen the

. compenation is IIp'IIIId upon or determined, undertake 10 IIUIb
alteratiOns or additions or 10 COD8truct additional work or 10
grant ot.ber landa, ill which cue, t.he compen.eation ahaU lie
determined having nprd to such undertaking, and, if the
undertaking baa not already been carried out, the Board ....,.
declare that, in addition to the compensation determined, if aoy,
the owner is entitled to have such alteration or addition IIUIde or
lOch additional work con8t.rncted or 8uch grant made 10
him. R:8.0. 1970, e. 1M, L 11.

1"-(1) Where land is expropriated, the expropriatint ...
t.horityallall pay the OWlUll' such compensation as is determined ill
accordaooe with this Act..

(2) Where the !aDd of an owner ill expropriated, the com.....
tion payable 10 the cnmer aha1J be baaed upon,

(0) the market vllue of the land;
(b) the damapa attributable to disturbance;

(c) d~ for injurious affection;~

(eI) any apecl.I difficultifll in relocation,

but, where the market value is baaed upon a UIle of the land oa.a­
thaD &be aiatinl uae, no compensation aha1J be paid under cIau8e
b for d8IJUIPI attribu~ble to disturbance that would have beaD
incurred by t.he owner in u8ing the land for noh other
UIe. R.8.0. uno, e. 1M, L 18.

14.-(1) The market value of land expropriated ill the amoun\
that the land might be expected 10 realize if sold in the open
market by a williDIseUer loa willinI buyer.

(2) Whtlre &be land eJ:propriated is devoted 10 a~ f1I
such a na.Lure that there is no general demand 01' market for land
for that purpose, and the owner intenda in good faith tore1ocate in
arimilar premises, the market value shall be deemed 10 be the
reasonable COlt. of equivalent reinstatement.
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(3) Where only part oC the land oC an owner is taken and such Idem
pm is oC a size, shape or nature Cor which there is no gem'ral
demand or market, the market value alld Ihe injurious aer,'e! ion
caused by the taking Il)ay be determined by determining the
market value oC the \\'hole oC the ownl'r's land and deducting
therefrom the market value oC the oWller's land aCter the tak ing.

(4) In determining the market value oC land, no account shall Idem

be taken oC,

(0) the Speeilll usc to which the expropriating authority will
put the land;' !

(6) any increase oC decrease in the value oC the land mlulting
from the imminence oC the development in respect oC
which the expropriation is made or Crom any imminent
prospect oC expropriation; or

(c) any increase in the value oC the land resulting Crom the
land being put to a use that could be restrained by any
court or is contrary to law or is detrimental to the health
of the occupants oC the land or to the public health.
R.8.0. 1970; c. 154, s. 14.

II. Upon application thereCor, the Board shall, by order, aCter lo<re...

filling the market value of lands used Cor residentilil purposes oC by Board
the owner under subsection 1 of section 14, award such additional
amount oC compensation as, in the opinion oC the Board, is

. necessary to enable the owner to relocate his residence in accom­
modation that is at least equivalent to the accommodation
expropriated. R.S.O. 1970, c. 154, s. 15.

18. Where there are more separate interests than onl' in land, Sop......

other than the interest oC a security holder or a vendor under an ,n,.rala

agreement Cor sale, the market value oC each sueh separate
interest shall be valued separately. R.S.O. 1970, c. 154, s. 16.

17.-(1) In this section, "bonus" means the amount hy which (o...,pre­

the amount secured under a mortgage l'xeeeds the amount Ia',on

actually advanced.

(2) Where land is su bject to a security interest, Secu,i'y

(0) the value oC the interest oC the security holder shall be holden
determined in accordance wilh this section and section
20 and not otherwise; and

(6) the market value of the land shall be determined
without regard to the interest of the security holder and
the amount oC such market value plus any dama~csCor
injurious affection shall stand in place of the IlInd for the
purposes of the security.

11 12
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(3) Security holders shall be paid thl' amount of principal and
interesl outstanding al!:llinst the se('urity oul of the market value
of the land and a11.\' damages for injurious aHection pa,rable in
respeet of the land ~ubjeet to lhc ,-eeurily, in accordance with
their priorities, whet hl'r or not sUell principal and interest is due,
and subject to subscctiuns 4 and 5.

(4) Where the land if subject to a mortgage and the amount
payable to the mortglf«CC under subsection 3 is insuCCicient to
satisfy the mortgage in full, Q'

(a) where the mortgage is II purcha.~e-moneymortgage, the
mortgage shall be deemed to he full)' paid, sati8Cied and
dischargl'd Cor all purposes; and

(b) where the murtgage is not a pur~hase-money mortgoge
and includes a bonus,

(i) thl' amount b~' which the amount payable to the
mortg~t-~under subSt'ction 3 is insufficient to pay
the amount rl'maining unpaid under the mortgage,
or

(ii) the amount of the bonus,

whichever is the lesser, shall be I1cemed to be Cully paid
and satisCied for all purpo:ses.

(5) No amount shall be paid in respect oC a bonus until all
security holders have been paid all amounts payable other than
any bonus.

(6) Where land held as seeurity is ~xpropriated in part or is
injuriously aUeeted, a sccurit)' holder is l'ntitled to be paid to the
extent possible in accordance wilh his priority, out of the market
value portion of the l.'Ompensation and any damages Cor injurious
affection therefor, lIS the clISe may be, a Slllll that is in the same
ratio to such portion of the compensalion and damages as the
balance outstanding on the security at thl' dale of the expropria­
tion or injurious affl'Ction is to thl' markl't value of the entire land,
provided however thai the sum so dt·termined shall be reduced by
the amount of any payrn('nt.~ made to the security holder by the
owner after the date of expropriation or injurious aCCection.
R.S.O. 1970, c. 154, s. 17.

18.-(1) Thl' expropriating authority shall pay to an owner
other than a tenant, in respect of disturbance, such reasonable
costs lIS are the natural and reasonable consequences oC the
expropriation, including,

(a) , where Ihe premises taken include the owner's residence,
(i) an allowance to cOlllpensatl' ror inconvenience and

the caslof fin(hn~ anothl'f rcsiden.:e of 5 pcr cenl oC
thl' compensal ion payable in respecl of the market
value of I hat part of the land expropriaterl that is

-............. ---.......
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ulled by the owner for residential purposes, provid­
ed that lIUch part was not being offcred for sale on"
the date of the expropriation, and

(ii) an allowance for improvemenl.s the value of which
is notrenected in the market value of the land;

(II) where the premises taken do not include thc owner's
residence, the owner's costs of finding premises to
replace those e"xpropriated, provided that the lands were
not being offered for ~Ie on the date of expropriation;
and

(.:) relocation co8~, including, .
(i) the moving costs, and
(ii) the Icgal and lIUrvey costs and other non-recover­

able expenditures incurred in acquiring other prem-"
isee.

(2) The expropriating authority shall pay to a tenant occupy- .......&

ing expropriated land in respect of disturbance 80 much of the cost
referred to in subsection I as is appropriate having regard to,

(0) the length of the term;

(II) the portion of the term remaining;

(.:) any rights to renew the tenancy or the reasonable"
prospects of renewal;

(d) in the case of a business, the nature of the busines&; and

(e) the extent of the tenant's investment in the land.
R.B.O.1970,c.I54,s.18.

18.-(I) Where a business is located on the land expropriated, Bum­
the expropriating authority shall pay compensation for business .... "
IoIlIl'elIUlting from the relocation of the business made necessary
by the Cllpropriation and, unless the owner and the expropriating
authority otherwise agree, the business Iosaes shall not be deter-
mined until the business has moved and been in operation for six
montha or until a three-year period has elapsed, whichever occurs
first

(2) The Board may, in determiniJII compensation on the Good wiD
application of the expropriating au thority or an owner, include an
amount not exceeding the value of the good wiJI of a business
where the land is valued on the basis or its cxisting use and, in the
opinion of the Board, it is not feasible for the owner to
relocale. R.S.O. 1970, c. 1M, s. 19.

I .. Where a statutory authority prepays a mortgage in whole "'-1JDOa&

or in part, the statutory authority, "almorlpp

(0) shall pay to the mortgagee a bonus in respect of the
prepayment amounting to,
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(i) three months interest on the amount of principal
prepaid at the rate of 6 per cent a year or at such
other rate as is prescribed by the Lieutenant Gover­
nor in Council by regulation, or

(ii) the value of any notice or bonus fpr prepayment
provided for in the mortgage,

whieh~ver is the lesser;

"(b) shall pay to the mortgagec where,
(i) the prevailing interest rate for an equivalent in­

vestment is lower than the rate under the mort­
gage, and"

(ii) there is no provision in the mortgage permittiq
prepayment at the date"of the expropriation,

an amount to compensate for the difference in the
interest rates for the period for which the amount or
principal prepaid has been advanced, not to exceed five
years; and

(c) shall pay to the mortgagor whose interest is expropriat.­
ed an amount to compensate for any 1088 incurred by
reMon of a difference in .the interest rates during the
period for which the payment of principal provided for
in the mortgage has been advanced, bu t such difference
shall not be calculated on a new interest rate any greater
than the prevailing interest rate for an equivalent
mortgage. R.S.O. 1970, c. 154, s. 20. "

21. Astatutory authority IIhall compensate the owner of land
ror loss or damage caused by injurious affection. R.S.O. 1970,

"c.154,s.21.

22.-(1) Subject to subsection 2, a claim ror compensation for
injurious affection shall be made by the person suffering the
damage or 1088 in writing with particulars or the claim within one
year after the damage was sustained or aftP-r it became known to
him, and, if not so made, the right to compensation is forever
barred.

(2) Where the person who is injuriously affected is an infant,
a mental incompetent or a person incapable of managing his
affairs, his claim for compensation shall be made within one year
after he ceased to be under the disability or, in the case or his death
while under the disability, within one year after his death, and, if
not 50 made, the right to compensation islorever barred. R.S.O.
1970, c. 154, s. 22.

23. The value of any advantage to the land or remaining land
of an owner derived from any work ror which land was expropria­
ted or by which land was injuriously affected shall be set orf only



ICIUDS& the amount of the damages for injurious affection to the
inml:r'11and or remainillliands. a.B.O. 1970, c. 164, I. 23.

a4. A ltatutory authority bas tbe authority to make and "-"-la
perform an agreement ,,-ith an owner in respect of any claim of the
owner under this Act, including any costa of the owner and
Dotwithst.andilll that this Act requ ires the claim to be determined
by tbe Board. a.8.0. 1970, c. 1M, s. 24.
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IL-(I) Where no agreement as to compensation bas been 011.

made with the owne., the expropriating authority shall, within
three months after the registration of a plan under section 9 and
before takilll po88e8Iion or the land,

(a) serve upon the registered owner,
(i). an offer of an amount in full compensation for his

interest, and
(ii) where the registered owner is Dot a tenant, a

ltatement of the total compensation being orrered
for all interesta in the land,

uClllpting compensation for busine811 10118 for which the
determination is postponed under subsection I oC sec­
tion 19; and

(6) oller the registered owner immediate payment of 100
per cent oC the amount of the market value oC the
owner's land as estimated by the expropriating authori­
ty, and the payment and receipt or that sum is without
prejudice to the rights conrerred by this Act in respect oC
the determination or compensation and is subject to
adjustment in accordance with any compellllation that
may subsequently be determined in accordance with
this Act or agreed upon.

(2) The expropriating authority shall base ita oUer or compen- FumiBhinl

sation made under subsection I upon a report appraising the :::noioal

market value of the lands being taken snd damages Cor injurious
afCection, and shall serve a copy or the appraisal report upon the
owner at the time the orrer is made.

(3) The expropriating authority may, within the period men- EJ......ion

tioned in subsection 1 and berore takilll possession oC the land, 01 ,_

upon giving at least two days notice to the registered owner, apply
to the judge ror an order extending any time rererred to in
subsection I, and the judge may in his order authorize the
statutory authority to take possession or the land berOf(~ the
expiration oC the extended time ror serving the oUer or statement
under clause a of subsection I upon such conditiollll as may be
lpecified in the order.

(4) H any registered owner is not served with theorrer requir~d FaiIu",

to be served on him under subsection I within the time limited by "''''YO
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subsection 1 or by an order or a judge under subsection 3 or by
agreement, the failure does not invalidate the expropriation but
interest upon the unpaid portion of any compensation payable to
such registered owner shall be calculated from the date or
registration or the plan. a.s.o. 1970, c. LM, s. 25.

28. Whcre the sl.atutory authority and the owner have not
agreed upon the compellll8tion payable under this Act and, in the
case or injurious arrection, section 22 has been complied with, or,
in the case or expropriation, section 25 has been complied with, or
the time ror complyilll.therewith has expired,

(a) the statutory authority or the owner may serve notice oC
negotiation upon the other or them and upon the board
of negotiation stating that it or he, as the cue may be,
requires the compcnsation to be negotiated under sec:­
tion 27; or

(6) where the statutory authority and the owner have
IIjI;reed to dispense with negotiation proceedings, the
statutory authority or the owner may serve notice or
arbitration upon the other lIr th~m and upon the Board
to have the compellll8tion determined by arbitration.
a.B.O. 1970, c. 1M, I. 26.

27.-( I) A board or negotial.ion shall be established consisting
ortwo or more membersappointcd by the Lieutenant Governor in
Council, one of whom may be designated sa chairman.

(2) Any two or the members or the board or negotiation
cOlllltituLe a quorum and are lIurricient to perform all the runctions
or the board on behalr or the board.

(3) The board oC negotiation may sit at any place in Ontario.

(4) In any case in which a notice 01 negotiation is lICrved,the
board or negotiBLion shall, upon reasonable notice to the statuto­
ry authority and the owner, meet with them and, without
prejudice to any subsequent proceedings, proceed in a summary
and inrormal manner 1.0 negotiate a settlcment or the comper.aa­
tion.

(5) Berore or during the negotiation proceedings, the board or
negotiation shall inspect the land that h8S been expropriated or
injuriouslyafrected.

(6) If the negotiation procecdinjl;s do not result in aseUlement
or the compensation, the statutory authority or the owner may
serve notice of arbitration upon the othcr or them, snd upon the
Board, stating that it or he, lIS the ca.~c may be, requires the
compensation to be determined by arbitral ion as though the
nejl;otiation proceedings had not taken placc. R.S.O. 1970,
c. 154, s. 27.

"
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30.-(1) The Board IIhall determine any compenaation in
respect of which a notice of arbitration has been served upon it
under section 26 or 27. and, in the absence of agreement.
determine any other matter required by this or any other Ad &0
be determined by the Board.

(2) All oral evidence submitted before the Board shall betaken
down in writing and, together with such documentary evidence
and thinp as are received in evidellCl! by the Board, form the
record.

(3) The Board shall PI'8pBre and furnish the parties &0 an
application with written reasons for ita decision.

(4) The Board may prepwe and periodically publilb a sum­
mary of such of ita decisions and the reasons therefor u tbe Board
considers to be of' general public lIignificance. R.8.0. 1970,
c.I54,II.30.

11.-(I) Where the jurisdiction of the Board or tbe validity01
any decision, order. direction or other act or the Board ill called
intoqueetion by any personarrected, the Board, upon therequeet
of such person, shallstnte a case in writing to the Court ofAppeal
setting forth the material facta and the decision of tbe court
thereon is rmal and bindilll.

(2) If the Board refusee to state a case. any penon affected
may apply to the Court of Appeal for an order directing the Board
to state a case.

(3) Pending the decision of the stated case, no further proeeed­
inKS' in respect of the application shall be taken' by the
Board. R.S.O.1970.c.1M.II.31. '

a-co At least fifteen days before the date filled for the
hearing of an application before the Board, any party &0 tbe
application shall serve upon each other party a copy or any
appraisal report upon which it intenda to rely at the hearinI.

(2) Where it ill iDtended by a party to adduce evidence _ to
compenaation by persona entitled by law or CUlItom &0 give
opinion evidence, not more than three such persona may be called
by either party without the leave of the Board. R.8.0. 1970,
c.I54.L29.

(6) Subject to the approval of the Lieutenant Governor in
Council, the Board shall make rules gO\'erning it.8 practice and
procedure and the ellercise of it.8 powen.

(7) A registrar .and ~ch other officen and employees of tbe
Board as are considered necessary shall be apPointed under TIw
Public&rviceAcL R.S.O.1970,c.1M,s.28.
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(6)Uan'....... .........
-'"(.) aalleilll d1ll,J ..mmooed _.w*- bel.... &he Board -

makadefault in aUendilll; or

(&) ... in .t.......... u a wit_ rer_ to talt. an oath
IlipUy required by the Board &0 be taken, or &0 produce
any document or thinK in bill po'ftI' or eontrol legally
,...ired by tile 8Gard &0 be produced by him, or to
..... any qlleltion &0 which tbe Board may "ally
....... an IUIlIwer; or

(.:) ...aD, other &bini that would. if the Board bad been a
eaur101'law having power toCUlJlliUorcontempt, have
.... cootelllp' of that court.

• aembw or the Boud may eer&ify &.he alfence of that person
....8' his hand to the HiKh Court, and the court may thereupon
iaquire into the aDeged offence and after hearing any witne8lle8
who may be produced &pinet or on behalf of the per80n charged
witb tbe offence, and after hearing any lI&atement that may be
offered in defence, punilla or takestepe for the punishment of that
penon in like manner. if' he had been guilty of contempt of the
court.

, (C) ..... BOard ....y. .....
"' .....(8) IdmmiRer 0ldIII to wiw.. .... require them &0 give

. ..ideoe. oRder oath;

(') ..IUIDInlJRlIeI requirilll &be ........or wime.ee
... &be prudae&ioa of doeomen&. and thinp;

(c) .... auu. at UI,'plaee in o....no and in more than
... plaee .t &he laDle time.

. -'-(1) n. Land Compenaation Board ill continued and 1.alIlI

.... be _poled of a ehairman and IOeh number of vice-chair· ~Ci
me. and other mem" as the Lieut.eoant GO\'emor in Council
_iden IIdvillabie. all of whom IIhail be appoin&ed by the
LiIla t Governor ib Council.

."... SlId vice<bainDen IIball be mem'" of the ~'r"
~'". .....--.....,....&.he .......or Cauda. .-I.ft-........_.+1...... aY~ and two.her ....bera QloINm

.. "- -...t ..-itale a q-.m ... are suffieie.t' f. the

..... ., ..... jurildictiDa and pown of tbe Boant. peept
.. &11II& iII..u.n,....ulll..... for-.pellllationno&~ing
..... ODe ..... of the Baard C08lItiiUteIl • quorutn and ill
..trdIDt for the aereiae of aU the jurisdiction of tbe Board,
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, a&.-(I) An appeal lies to the Court of Appeal from any AppnIo

determination or order of the Board.

(S) The practice and procedure 88 to the appeal and proceed- Id....

iop incidental thereto are the eame mutalil mu14ndil as upon an
appeal from the High Court, except that the appeal may be taken
at any time within six wet'ks from the day the determination or
order W88lMl1'Yed on the parties, and the period of any vacation of
&be Supreme Coon shaD not be reckoned in computing such six
week&.

(3) An appeal under subsection 1may be made on questions of Po..... '"

Ia.. ClI' fact or both and the Court of Appeal, S""';:'"
(a) may refer any matter back to the Board; or

(.) may make any decision or order that the Board h88
power to make,

and may exercise the same powers as it exercises on an appeal
from a judge of the High Court sitting without a jury.

(4) A judge of the Court of Appeal may extend the time for E.~..ioo

appeal for luch period as he conaidel'llproper. R.B.O. 1970, ~\~
C. IM,I. 32.

8&.-(1) Where the amount to which an 'lwner is entitled Cullo

upon an expropriation or claim for injurious affection is deter­
mined by the Board and the amount awW'ded by the Board is 85
per cent, or more, of tbe amount offered by the statutory
authority, the Board shaD make an order directing the statutory
authority to pay the reaeonable legal, appraisal and other costs
actually incurred by the owner for the purp0ee8 of determining
the compeD8&tion payable, and may fix the 008ts in a lump sum or
may order that the determination of the amount of such costs be
referred to a willi officer of the Su preme Court whoshall tax and
allow the coats in accordance with this subsection and the tariffs
and rules prescribed under clause d of section 45.

(2) Where the amount to which an owner is entitled upon an Idom

expropriation or claim for injurious affection is determined by the
Board and the amount awarded by the Hoard is less than 85 per
cent of the amount offered by the statutory authority, the Board
may make such order, if any, for the payment of costs 88 it
considel'll appropriate, and may fiI the costs in a lump sum or may
order that the determination of the amount of such costs be
referred to a iuilllofficer of the Supreme Court who shall tax and
allow the coats in accordance with the order and the tariffs and
rules pretlCribed under clause d of section 45 in like manner Lo the
taxation of COlts awarded on a party and party basis. 1971,
c. 12,1.2.
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_ ~.-(l) Subject to mbsection 4 of section 25, the owner of
lands expropriated is entitled ttl be paid interest on the portion 01
the market value of his mterellt in the land and on the portion 01
any allowance for injurious affection to which be is entitled,
outstanding from time to time, at the rate ·of 6 per cen~ a year
calculated from the date the owner ce88e8 to reside 00 or make
productive use of the laoda.

(2) Subject to 8U~ion 3, where the Board is of the opinion
that any delay in determining the compensation is attributable ill
whole or in part to the owner, it may refuse to allow bim interee'
for the whole or any part of the time for which he might otherwise
be entitled to interest, armay allow interest at sueh rate Ill8II thaD
6 per cent a year as appears reaeonable.

(3) The interellt to which an owner is entitled uodereubsection
1 shall not be reduced for the reason only that the owner did oot
accept the oUf'r made by the expropriating authority, notwith­
standing that the compensation 88 finally determined is 1e611 than
the offer.

(4) Where the Board is of the opinion that any delay in
determining compell88tion is attributable in whole or in part to
the expropriating authority, the Board may order the ellpropria­
ting authority to pay to the owner interest under subsection 1at a
rate ellceeding 6 per cent a year but not exceeding 12 per cent a
year. R.S.O. 1970, c. IM,8. 34. .

35~-(1) Subject to subsection 2, where only par~ of the
interest of a lessee is eXJ-ropriated, the lessee's obligation to pay
rent under the lelllle sull be abated pro tanio, as determined by
the Board.

(2) Where all the interest of a lessee in land is expropriated or
where part of the lessee's interest i.~ expropriated and the
expropriation renders the remaining part of the lessee's interest

-unfit for the purp0se8 of the lease, os determined by the Board,
the lease shall be deemed to be frustrated from the date or the
expropriation. R.S.O. 1970, c. 154,8. 35.

:sa. Where land has been expropriated, the compensation
stands in the stead of the land, and any c1ainl to or encumbrance
on the land is, 88 respects the expropriating authority, converted
into a claim to or upon the compensation and no longer affects the
land. R.S.O. 1970, c. 154,8.36.

37. Where the owner who is entitled- to convey the land that
has been expropriated or injuriously affected and the statutory
authority agree as to the compensation or the compensation hu
been determined and in either C!Ige it does not exceed $1,000, the
statutory authority may pay the compensation to the owner who
is entitled to convey the land, saving always the rights of any

"



(I) A I'IIIiItered 0.... or an extNopriatina authority may,A~
.n.ch DOta u the judge may direcl, IWly to a judge for an =:;'1
Idjustment of the date for ~ion specified in the notice of Of .

~ion, and the judge. if he colllidln that under aU the--

.. Where an owner of the land is unknown, is under aR~
dilability or for any other reaIIOn is not repr8l!nted, a judge of the 1&11...

Supreme Court may, af. due notice to the peI'IlOM interested, '
appoiDt a penon to I'eJII1'8ent IIUch owner far any of the purposes
of th. Act, and any IICtion of a peI'IlOn 110 appointed is binding on
u.e penOn whom be Npresents. R.8.0. 1970, c. 1M, s. 38.

D.--(I) In any cue when the ....tatcIrJ authority co",idlll'8 P.,--L

il advisable, it may without an order, ..y the compell8ation mLoOeaur':

......upon or determined into the office 01 the Accountant of the
Supreme Court topther with allUm equal to the interest thereon
~t the rate of 6 per cent a year for sis montba.

(2) Upon an aPJo!icat.ioD for paynientout 01 court of compeua- ....)'11I...1

tion paid intocourt, ajudp ohhe SupremeCourt may direct that =r~
aucb notice of the application begiven by publication or otherwise
u he considers proper and may direct the Irial of an issue or make
auch order with respect to the payment outof court of compensa-
tion and u to costa as be considers reilaonable.

(3) Where an order. obtained under lUt.ection 2 in lea than AdjuoImnl
am months after the payment of the compeDB&tion into court, the oIlDlerool

judp maId. the order may direct that a proportionate part of
the interest be returned to the ItatUtory ..tbority.

(4) Where unborn ilIIue or an unucertaiDed person or cl... isw.....
in...... in OOmpellll&tion paid into -.rt, a judge of the::..ebarD
Supreme Court may appoint lOch penon.he considers proper to in_led

~nt them, and any order made under this section is binding
On u.em. R.B.O. 1970, c. 1M, s. 39.

&-(1) When land that has been apr1IpI'iated is veBted in ..--...
an apropriating authority and the uprapriatilll authority has~=
eerved the nIIist8'ed owner with a notice~ it requiree po8IelI-laod
lion 01 the land on the dale llptlCified t....... the expropriating
authority, IUbject to 8DJ .-ment to'" contrary and if no
appliaation ill made u.... aubeection 3, ... take JlOIBE8IIion of
tM land on the date speoified in the not... .

(I) .bjeet to IIIt.ctIaD 3. the date" p:as iolU shall beat 0... "'"
...~mont" af. the date of u.e..-ring of the noticeof-

",'

.....
~
w

........."U... i\iA ... "J.I.~d

other perROn to the compensation 811 lIgaioat the person receiving
it, aDd such payment diaehqes the statutory authority from all
liability in respect of the CompenSation. R.B.O. 1970, c. 154,
.. 37.
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circumstances the application should be granted, may order that
the date for possession shall be on such earlier or later date as he
may specify in the order. R.S.O. 1970, c. 154, s. 40.

41.-(1) Where resistance or opposition is made to the expro­
priating authority or any person authorized by it in entering
upon, using or taking poIIIIession of land when it is entitled lIO to
do, it may apply to a judge for a warrant directing the sheriff to
put down the resistance or opposition.

(2) The judge shall. in writing. appoint a time and place for the
hearing of the application and in his appointment may direct that
it shall be served upon lIUch person 88 he may Pl'ellCribe.

(3) On proof of the resistance or opJlO8ition. the judge ma,
issue a warrant.

(4) The sheriff shaUforthwith execute the warrant and make a
return to the judge oftheexecution thereof. R.B.O. 1970, c. 1M.
1.41.

4L-(I) Where, at any time before the compensation upon an
expropriation is paid in full, the land or any part'thereof is found
to be unnecell8lU'y for the purposes of the expropriating authority
or if it is found that a more limited estate or interest therein only is
required, the expropriating authority IhalillO notify each owner 01
the abandoned land, or estate or interest, who is served or entmed
to be served with the notice or expropriation, who may. by
election in writing,

(a) take the lAnd. estate or interest back, in which CBltl he
has the right to compeDBation for consequential d.....
ages; or

(b) require the expropriating authority to retain the land,
estate or interest, in which cue he haS the right to fuD
compensation therefor.

(2) Where all the ownerll elect to take the land, .tate or
interest back under clause a of lIUbsection 1. the 8J:pl'Opr1atinl '
au thority may. by an iDBtrument signed by it and registered in the
proper registry or land titles office and Ill!rved on each 01fller,
declare that the land or part thereof is not required and ill
abandoned by the expropriatingauthority or that it is intended to
retain only 8IIch limited estate or interest 81 is mentioned in the
instrument. and thereupon; ,

(a) the land declared to be abandoned revelfa in the cnrJB'

from whom it WII8 expropriated and thoee entitled to
claim under him; or

(b) in the event of a limited estate or interest only being
retained by the expropriating authority, the land 110
revesfa IIUbject to IIUch limited estate or interest.
R.8.0. 1970, c. 154. s. 42.
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oIae Where lands that have been expropriated and are in the I);o.-alol

po&8elI8ion of the expropriating authority are found by the ::=-~
erpropriatin« authority to be no lon«er required for iu purpOfleti,
tbe expropriating authority shall not, without the approval of the
approving authority, dispose 01 the lands without giving tbe
owners from whom the land was taken the first chance to
repurchase the lands on the terms of the bc8t offer received by the
expropriating .wthority. R.S.O. 1970, c. 154,8. 43.

". Any application &0 lIet ABide or quaab any proceeding or Ti.... lor

ltep taken under tbis Act shaU be made within thirty days after If'PI­

the proceeding or step in respect of which the application is made,
but tbill section doel! not apply where the applicant was entitled to
and not given notice of the proceeding or step or wbere the
proceeding or 8tep was a nullity. R.S.O. 1970, c. 154,8. 44.

oiL The Lieutenant Governor in Council may make regula- rt....lat.....

tiOM,

(ca) preecribing rates of interest for the pUrpolleS of section
20',

(b) prescribing forms lor the purposes of this Act and
providing for their use;

(e) prescribing procedures rC8pectillR applicatioll.'l to and
hearinp by inquiry officers and boards of negotiation;

(d) prescribing tariffs of ccsts and rules to be applied by
taxing officera for the purposes of section 33. a.s.O.
1970, c. 154, a. 45; 1971, c. 12, s. 3.

"-0) This Act appliea in respect of cll'propriation& for Applicl,i,..

which 1\ yhm ha.'1 not been registered under section 4 of The :::;~,'i,~
EZproprlilllon Procedure. Act, 1961!-63 before the 20th day of IIlf.l-G3.

December, )968, and an expropriation for which a plan has been < n
registered under section 4 of the said Act before the 20th day of
December, )968, 8hall be continued in accordance with The
Ezproprialion Proreduru Arl, 196£-63, t'lccpt that where the
compensation has not been a~t'{'d upon between the parties and
no evidence haa bct>n heard by a tribunal under TIu! E:zp,.opriatwn
Prooedurea Act, 196t-6S, other than the boud of n~otiation,

sectionB )3 to 21, 23, 24, 29, 33, 34, 35 and 42 apply thereto.
R.S.O. 1970, c. 154, &.46.

(2) Notwithstanding subsection I, on and after the lilt day of Jur,'ld""ion

December, 1970 the Land Compen!l8lion &ard appointed under ollJ'.bu.....

section 28 haa jurisdiction. and on and aflA!'t the lat day oC April,
1971 has 801e jurisdiction, to determine compensation by arbitra-
tion in respect of every ellpropriation whether commenced under
this or any other Act, except that where a tribunal under this or

•• I •

n--.,.io.
oI_ioJ

determine compel18ation by arbitration, BUch tribunal retainl
jurisdiction for the purpose01 completing the proceedinp and for
the purpoRe of dealing with matl.erl referred to it under dalllleel of
IIUbllection 3 of section 32.

(3) Where a notice of arbitration or an application for arbitra­
tion under this or any other Act was filed before the 1st day of
April, 1971 with a tribunal otber Ihan the Land Compellll8tioD
Board and no evidence has been heard in respect 01 the arbitra­
tion, the notice or application and any documenu relating thereto
8hall be deemed to have been filed with the Land Compensation
Board. 1971, c. 12,8.4.



H ER'MAJESTY, by and with the advice and consent of
the Legislative Assembly of the Province of Ontario,

enacts as follows:

BILL 6

An Act to amend
The Expropriations Act

1972

'-\..1

Commence­
menL

8bort title

J.

2. This Act shall be deemed to have come into force on
the 2nd day of March, 1972. '

3. This Act may be cited as TM EXj1ropriatiOfJs Amendmellt
Act, /972. I
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1.-(1) Clause 6 of subsection 4 of section 14 of The:;'~:~:~~~
E"F0firitJtions Act, being chapter 154 of the Revised Statutes
of Ontario, 1970. is repealed and the following substituted
therefor:

(6) any increase or decrease in the value of the land
resulting from the development or the imminence of
the development in respect of which the expropria­
tion is made or from any expropriation or imminent
prospect o( expropriation.

(2) The said section 14 is amended by adding thereto the:'':'~Dded
following subsections:

(5) Whe.re two or ~ore expropriati.ng ,authorities, in-~:;:ro~~tlve

e1udmg Her Majesty the Queen In nght o( Canada.m~Dte

participate in a deveJopment or' a number of related
developments, the, ueutenant Governor in Council
may, by regulation, designate such development or
developments as a co-operative development and
subsection 4 shaD apply to the determination of the
market value o( any land expropriated by any of the
participating provincial expropriating authorities (or
any aspect or part of the co-operative development
as if the entire co-operative develovment was a single
development being carried out by that expropriating
authority,

(6) ADy regulation made under suhsection 5 and filed ~;~II~~IOD •.
UDder Tile RegtdtIJiOfJS Act in the year 1972 may t>e<1ate
retroactive in its application and may provide thalll.8.O.III1U.
it comes into force and has eacct on and after a dayc.ilo
not earlier than the 2nd day of March, 1972.
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