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PREFACE

The material in this volume is explanatory and supportive

material for the state-of-the-art Eeport Cut=and-Cover Tunneling

Techniques submitted by Sverdrup & Parcel and Assoclates, Inc.,
Engineers-Architects-Planners to the Federal Highway Administration
Department of Transportation in full compliance with Contract No.

DOT-F-H-11-7803 dated June 30, 1971,
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ik A

LITERATURE REVIEW

PREFACE

A literature review was made to obtain a‘general under-
standing of the present state-of-the-art in tumnnel cpnstruction by
the cut-and-cover method. The problems'of‘cut-and-cover construction
in éongestedrurban areas are shared by other construction activities;
for example, the protlem of growmdsupport is in many respects similar
to what is encountered in basemept excavations, and thé details for
slurry consfruction techniques may be obtained ‘from dam construction.
The total scope of the artieles covers a much wider area than was 6f
immediate interest for the study.

The review summaries pfesented in the following section
were, therefore, slanted toward the subject matter that is pertinent
10 the study., The summaries may therefore not be a true precis of

the complete article,



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

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

This article, written before congtruction, notes the magni-
tude < the undertaking and outliﬁes it in two words BIG and NEW.
The bigness and new concepts for the 75-mile system are discussed,

Highlights of the Develoﬁment Program are briefly described
under the titles vehicle stability, sound and vibration, transit -
vehicle trucks, traék support, propulsion equipmént and power supply,
automatic' train contfol, 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,




"Brussels Subway Runs Obstacle Course", Engineering News-Record,

August 5, 1971, p 17.

Brussels soils aré a mixture of sand and élgy with 1imeston¢
deposits. Much of the two-track tunnel runs through water-laden
soils and underground rubble 6f towns dating from the Middle Ages.
Cuf—and-cdver construction and slurry-treﬁch method were used where
water was é problem, | | |

Maintaining traffic at all times in the downiown area where
tunnels crossed a maze of sewer lines, utility cables, and pipelines
was a principal consideration in selecting the construction method.
Solidifying.the suﬁgrade by freezing was seiected as the most eco;
nomical method.

Freezing was done by sinking piles on 3-ft centers below
the obstacles and cifculating a brine solution. The surrdunding soil
was frozen after about four weeks, using a solution ﬁith femperatures ’
as low as —ldéF. Once the soil was frozen, excavation was made by
hand equipment and front-end loaders.

Areas with fewei utilitles and less rubble were shield-

driven,



"Deep Excavation and Tumneling in Soft Ground", Proceedings of the

Seventh Internastionsal Conferegce of Soil Mechanics and Foundation

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 aﬁd 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 bothfby'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 ground associated with the inward movement of
the Qertical walls, The latter volume ié directly related to the
volume of heave of the bottam of the excavetion between the limits
of the vertical walls. Those volumes may not be equal for scils
other than saturated clays, | |

Settlements can best be minimized by reducing the lateral
wall movements. The stiffness of soldief beams and sheet piles, even
of heavy secfion, 13 usually not enough to reduce the wall movements.
Struts with close vertical spacing may give a substantial reduction
in movement, Other more-figid wall-types may require less'support,
but the benefit of the rigid walls may not always be as great as‘the
" desigmer anticipateé. The soil charﬁcteristics are more Important

than the wall stiffness,




SECTION 2.2.2. SUMMARY OF LATERAL MOVEMENTS OF VERTICAL EARTH SUPPORT
Examples:l , .

Cohesionless Sand. Thirtyaseven-ftldeep excavation, 18-t
loose sand overlying dense sand and gravel, Walers at third points.
H-pile tiebacks prestressed 1o 50 percent of ﬁorking load give 2 inches
of maximum movement, Prestressed to 110 percent of 1oad.gave only
O.2-iﬁch movement,

Cohesive Granular Spil, Sixty-ft-deep excavation in elayey
sands and very-dense to dense sands. Strﬁts at four elevatioms. It
was evident after excavation was completed that a substantiél part of
the deformation took place befofe the depth of excavation had reached
that particular level. All struts were ﬁrestressed. Mﬁximﬁm move-
ment on the order of ,25 inch, “

Soft and Medium Clays., Examples from Chicago, Oslo, and
Mexico'City show that the lateral movements aésociated‘with very éoft-
to-medium plastic clays substahtially exceeds those iﬁ cohesive granular
or cohesionless soils, Large and often e#cessive mcvements‘develop if
excavation proceedé too deeply before the upper strut is placed. It
appears to be confirmed that the top strut should be installed before_
the excavatioﬁ exceeds the depth equal to Eﬁﬂ. If the top strut is
installed above this level, most of the deformation will occur below
the excavation level prevailing at ény given time, This will cause
loss of ground and settlement in spite of good workmanship.

If berms are used to stabilize tﬁe retainiﬁg wall, the move-

ment 6f the wall may be excessive because of deflections of the berm.



Stiff Clays. An example was a 60-ft excavation in clay
with undraiﬁéd ghear strength of 3 ksf, The side walls consiste@ of
3- by 3-ft comcrete cylinders 75-ft deep, spaced at 45-ft centers,
Struts were placed at 20- and 50-ft below surface, Three—quarter-inch
and +-inch movements were noted at the top and At mid-height, while

the bottom remained fixed.

SECTION 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 flow or migration of sands into

the cuf are not uncommon where ground-water has not been brought under

complete control. The actions of cohesionless sands are somewhat

unpredictable and the construction methods must be carefully selected,
Because of the increased possibility of settlement, the

upward flow from below the cutoff walls toward the excavation bottiom

. is much more critical than seepage through slots into horizontal

sheeting.

Cohesive Granular Soils. Movements in cohesive granular

soils are generslly 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 Plasgtic Clays. Settlements within plastié clays

are likely to be greater than in most other soil, Consolidation may

 cause delayed settlement. The magnitude of the settlements and their




distribution as a functional distance from the.cut ave of practical.
importénce. In soft clayé settlement as great as .2 percent of the
depth fgr the cut may be encountered at distances equal to 3 or 4
timeé the depth of the cut. Peck has based this ﬁpon ﬁeasurements
made In Chicago and Oslo, Bulldings on piles can also be affected,
The tendency of the soil to settle near'the‘cut cen develop negative
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 ih the excavation Bottom
caused by elastic respomse 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

Whén excavation hes been carried out to-grade, and all
struts have been placed, one or more of the intermediate struts can
often be removed without caﬁsiﬁg large enough inward deflecfion of

the sheeting to produce significant setilements.

SECTION 2.3.. BASE FAILURE BY HEAVE

2.3.1, §g§§_g;gx_. The danger of a bearing-capacity
failure of the base arises only when the soil beneath the excavatlon
level behaves essentially as & frictionless material under undrained
conditions. The degree of stability may be expreased by the dimen-

‘ ¥ H
sionless number Ny, = ggp Where S, is the undrained shear streng'th



~

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

at the lower cornmers of the cut when N, reaches 3.14. Base failure
takes piace when Ny, equals the eritical value 5.14. Upward disélace-
ment, when Np is léss than 3.14, will largely be of elastic nature

and be relatively small, Np values as high as 6.5 to 7.5 will be
experienced in cuts.of infinite length before failure occurs, Accord-
ingly, Ny can be expected to be somewhat greater than 3.14 before the
plastic zone beging to form, A theoretical basis is needed to evalu-
ate the influence of the stiffness and the depth of embedment of
sheetpiles below the excavetion 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 ﬁith greater-than-unity at-rest earth-pressure

values has been well established in many localities,

SECTION 2.4, REDUCTION OF SETTLEMENT

 The smount 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~
pleted. The change in stress caused by excavation can be reduced
by keeping the hole ful; of water, slurry, or even compressed air,

The permanent structure or.tbe 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 tc
the full depth of the outside walls. The trenches were completely
sheeted and reinforcement was then set lIl thé trenches, and concre‘té
Placed directly against the sheeting. Cross-lot bracing was con-
structed in similar trenches. Concrete struts,.later formiﬁg_a part
of the loyest basement floor, were cast In the bottom of the trenéhes.

.Excavatidn to suﬁgréde 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 othe& sections are similarly
completed. Thus, the full weight of the overlying s&ii was not
removed until the basement floor was strucfufally 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 éxcavation is made or as the excavation»proqeeds.  Even
the apparently very stiff cast-in-place concrete wails accormmodate
themselves to the movements of the mass of the soll 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 Conerete Wells. The deflections of
the walls under a distributed loading aepends not only upon the in-
herent stiffness of the walls; but approximately on the fourth power
of the distance between supports,

| Cast-in-place c0ncrete'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, Latefal support may be provided by
struts or itie-backs installe@ as the excgvation is deepened. The
supports must be installed before the material to be excavated 1is
fully removed, 1f excessive movements are anticipated,

Cross-bracing used és 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 controlling running

.

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

12




anchor holes caving in or by flow of granular material into the exca-

vation through the anchor openings.

2.4.4. Dredging; This method can be used where earth
groundwater lbwering is absolutely dut §f the‘question as in organic
materials. In this technique, the hydrostatic head inéide thé‘en-
closure is kept”équalvto‘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 sheétpilés is excavated to the level of the
foof sleb, ‘Struts aré inserted between the sheetpiles, if necessary,
The roof slab is then built and supported on the sheetpiles, after
which the excavation proceeds by fumneling methgds,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 surroumnding ground'and'to excessive settle-
ments because of the drag-down forces exerted by the descending

calsson on the surrounding scil. More recently, successful proce-

dures have involved injecting bentonite and lubricents around the



periphery of the caisson, and controls to detect deviations from
verticality.  Air pressures have been used in the working chember

of the bottom of the caisson for finallcleanup.

2,4.7, Other Procedures. Other procedures, like freezing,
grouting, and electro-osmosis have been primarily used as construc-

tion expedienté.

SECTION 2.5. EARTH PRESSURE

2,5.1., Introduction. The behavior of a cut ié not only
dependent upon the softness or stiffness of the clay, but also upon
the stability Number “N" which is dependent upon the depth of h

excavation,

2,5,2, Cuts in Clay, N> 5 or 6. Reference is made to

Terzaghi anq 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" iﬁ
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" velue of 0.4 appears to
be in agreement with observations, The earth pressure may be much

larger and very largé gsettlements can also be expected,

2.5.3. @s'in Cley, 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,




the pressure must have a positive value and. the eafth-pressure‘theory
should not be used for "N" leés thﬁn about 3 or 4 whether the cuﬁ is -
a shallow one in soft clay or deeper one in stiff clay. The shépe.of
‘an apparent pressure diagram serving as the envelope bf the measured
strut loads at ahy stage can be represented by a trapezoid. The

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

2.5.4. Cuts in Clay, N=4 t0 6. It is suggested that the

earth-pressuré coefficients 0.2 § to 0.4¥ H should be considered as

the lower 1imit.

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-helight of
the cut, Drained parameters gave the best agreement with the ob-

served values,

15



"Deep Excavation and Tunneling in Soft Ground", Proceedings of the

Seventh International Confersnce on Soils Mechanics and Foundstiop
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 statiocn excavations for
the BART Project in San Franciscé.

BART is a 75=-mile route which includes 14 miles df‘cut-and-
cover and tunneled subways in San Francisco, Qskland, and Berkeley.

t

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,

These stations are up to 60 £t below the groundwater table
and resist the hydrostatic uplift pressure, The walls and slabs are
made of 3- to 7-fi-thick conecrete, Anlinternal 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, tempbrary
struts are required to limit the depths of unbraced excavation to 15
£t below the'deepést installed bracing level. The témporary struts may

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

16




combination of requirements provides maximum support of the bulkhead
walls during construction, involves minimum quantitiés of temporary

materials, and requires only reasonable construction working space.

B. TYPES OF EXCAVATION SUPPORT

’Temporary walls which are even;ually removed and permanent
walls which become an integral pa;t of the completed structure were
the two bésié types of bulkhead wall construction used,

The femporary structures were designed by the contracter and

generally construéted of steel'éolaier-piles spaqed ap 6=t centers
and spanned with wood lagging, with dewafering systems conéisting of
eductors or'deep-well pumbs.‘ |

The pefmanent walls; designed by the engineers, consisted of
steel soldier-piles spanned with tremie concrete, which were'deSig-f
" nated "SPTC walls". | |

vThe piles were installed in undersized,»slurry—filled aﬁgered
holes sc tﬁe_flanges of the piles are in direct contacp withﬂundis-
turbed soil, This use of steel piles in fhe boncréte wail éides control
of vertical plumbness, facilitateg connection of the permanént interior
structural framework, provided improved security of the slurry-filled
trenches against séismié s@ocks, and eliminated all reinforcing steel,
The concrete bulkhead wall brovides an impermeable Qofferdam which
allowed excavation ahd construction withirn without lowering the ground-
watér table, However, the differential head between the water level
inside and outsidé_required special provisions to control the seepagé

beneath and wall and hydrostatic uplift pressures on the base,

17



The soldier pile and tremie concrete wall was specified for
two 6f the deep stations where the‘presence of highly-compressible
soils precluded external dewatering, and was an option for the other
four stations, The contractor oéted 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,

Thebdépth of fill and soft bay—élay at one end of the

Erbarcadero Station approached 90 ft while the depth of excavation

‘was 65 ft., The pliles and tremie-concrete walls are anchored in firm

sand and dense-clay 1ayers beneath the soft clay to obtain lateral
support. The most critical stége of the work occurréd 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 would add to the cost, ‘and the selected method wes
satisfactory as long as adequate lateral support cf the toe was
developed, |

Vertical settlements Wefe monitored by suiveys of marks
painted on e#iSting 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 movements wefé generally measured by inclin- 7

ometers in verticel casings installed immediately outside the soldier

piles.

18




C.  PRELOADING

At the time of installation, all struts were generally
required to be preloaded to about 25% of the design earth-bressure
load, The struts were required to be sﬁielded from direct sunlight

to reduce the temperature-change effects,

N

D. WALL MOVEMENTS
Wall movements were erratic but were generally kept within

crne inch without difficulty, with no sigﬁificant surface settlements.

E.  STRUT LOADS AND EAﬁTH PRESSURES

The design criteria for free-draining soldier-pile walls
specified a total earth pressure as KgH, with K, taken-as 0.4 fo 0.5,
and redistribution of this total pressure in thé trapezoid shape. An
allcwance for hydrostatic pressure was added for impervious walls,

Generally, the strut loads were found to be lower than the
design loads, but they freguently approached the design loads.

The ivad on the permanent struts showed considerable varia-
tion., The load increased from the preioad value as the excavation.
deepened, Temperature variations caused thelstrut to swell and
shrink, changing its load. When the concreﬁe slab was poured, the
heat of hydfation swelled the steel strut. This swelling dissipated,
but was replaced by concrete shrinkage, Final-stage concrete-creeﬁ
producéd a gradual relaxation of stress in the beam as shrinkage
etrains were relieved, These effects were considerably more pro-

- nounced than any vériation in earth pressures.

19



F, EFFECTS ON ADJACENT STRUCTURES

Most of the subway station entrances are located in the
sidewalks,

‘Where entrances required construction below the existing
building footings,lthe footings were generally extended to ‘the r
required depth by underpinning, with the piers constructed by sec-
tions in hand-excavated pits,

Where soldiér-pile-and-lagging'cqnstruction was‘used for
the deep station-excavations, limited precautioﬁary underpinning was
generally undertaken, For large, heavy buildings, pretest pipe-
piles were used, "Underpinning control-piers" were installed in
shallow pits under the front colum-footings for lighter buildings,

with hollow spaces provided to receive jacks to adjust the footing

depth if necessary.
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"Deep Excavation and Tunneling in Soft Ground", Proceedings of the

Seventh Internationsl Conferences on Spils Mechanics and Foundation

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

PANELIST - M. ENDO, JAPAN

A, INTRODUCTION

Japan ig a generally mountaihous area so that most low-
lands are situated on deltas covered by alluvial s%rata. Japan's
major cities aré located 6n alluvia}1§trata near the seashore, The
profile 6f soft alluvial strata consists of sand or silty-sand

ovérlying very soft or soft silty-clay.

B,  EXCAVATION METHCDS FOR BASEMENTS IN THICK ALLUVIAL CLAY

The article deseribes three methods of installing basements:
an open-casing method, a trench method, and a flosting-island method.
The main preoblem in Japan is fallure by heavé.

The Japanese are trying to improve the vertical alignment
of units by using the ICOS method, the Scletanche method, the Else
methed, 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 stérted, the methed is altered when

distress is observed in the base of the excavation,

C.  MEASUREMENT OF BOTTOM HEAVE CAUSED BY EXCAVATION

Groumd stress-changes influenced by removzl of lcad in the

" excavation or addition of load due to buildings, may be reflected

21



as bottom heave, lateral movement, and surface settlement. These
movements must be a design consideration, The fleating-island method
is described as applied to actual building construction. An equaticn

is presented to approximate the period of hottom 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 1/10001 A conelusion is drawn that
there is a fear of adverse elfects of excavation caused by changes in
pore~water bressure; however, workmanship has a great effect on

settlement,.
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Golder, H. Q, and Seychak, J. L., "Scil Problems in Subway Construc-
tion", Third Pan-Am Conference on Soils Mechanics and [Foundafion

Engineering, Vol, II, 1967, p 203,

The aqthors have divided the soil problems into three
classes: o¢pen-cut excavations; ground—watér control; and underpin-

ning and foundations,

OPEN-CUT EXCAVATIONS
The problems which arise are:
a, The magnitude and distribution of earth pressures on the
temporary supports.
b. The magnitude and‘distribution of earth pressures on perma-
nent stfuqtures. |
c. The type of témporary supporting structure and:
1. the horizontal force on ity
2. the horizontal regisfance fequired at the toe; and
3, the vertical lcads.
The authors state the responsibility of a soils engineer is
to supply strictly the end-result to the designers, preferably as a
diagram of iateral earth-pressures. The authors present the classical

method of célculating the eérth pressures.

Earth Pregsure on Permanent Structures

It is not always realized that the earth pressure on & per-
manent structure buried in the ground can be greater than that on a

temporary structure used in its constructibn. 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 so with the rigid box-type structure.

I ary Supporting S
The vertical face can be -supported in many different wa&s,
ineluding the following:

a. Soldier-piles pernetrating to below the btase of the excavaticn,
either driven into the ground or p}aced in drilled holes, with
horizdntal timbers wedged into the soldier piles as excavation
proceeds,

b, Vertical timber-sheeting, driven down as excavation proceeds
and supported by horizontal walers at intefﬁals.

c. Steel -sheet-piling driven to, or below, the level of the bottom
of the excavation before excavation starts and suppofted by
walers at one or more levels,

d, Vertical reinforced-conecrete walls formed in the ground before
excavation, elther in panels by the slurry-trench method or as
a continupus row of bored piles, |

e, In granular soils, solidification of the material by injecfion
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 presents no

problem, The strut arrangement is usually dependent on the layout

of the finished structure,

Passive Resistance at the Toe

Passive resistance canAbe calculated ﬁsing the classical
formula, Where the suppdfting structure is a c&ntinuous wail, the
classical formula for two-dimeﬁsional analysis applies. Where soidier—_
ﬁiles are used, the Width of the pile is multiplied by .an émpirical

factor to allow for & three-dimensional effect.

Vertical Ioads from Supporting Structure

There is always some vertical load on the supporting struc-
ture from the downward drag. cf the soil on the adjacent buildings or,

in scme cases, from the pull of inelined anchors.

Stability of the Base of Excavation

. The first approach is to calculate the critical depth of

excavation using the formula H = é‘%. Where:

critical height;

H

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 sefety, then an unsupported excavation cannot be made,
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Sloping Ground ‘ .

The problem of supporting the lateral earth pressure is
generally not normally serious, but the problem bPecomes more diffi—
cuit 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 frem the uphill side.

GROUND-WATER PROBLEMS

It is not‘always possible to visually cbserve the water
level in clay éoils, and the hydrostatic cconditions must be determined
by piezcmeters. Thé piezometric ‘level may be appreciably abcove the
bettom of the excavation and a dangefous 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, then some form of water lowering will be necessary,

The ground-water leve} may be lowered by the construction
work since the excavation itself may act as a large well. The per-
meability of clsy is low, and the water flow may be so small the free
water eitherlevaporates or is removed with the excavated material.

Silts are in many réspects the most difficult 1o deal with,
Gravity flow of water is either sloﬁ dr nonexistent, and vacuum
systems or electro-csmosis must be used. Injection processes are
of little use, but an-alternative isvto excavate using éompressed air,

The geotechnical investigation should establish the ground-

water level aleng the route both by piezometer measurements and by
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ingspection, Ground-water lgvels vary during the year_and—the obser-.
vations must therefore be made over a sufficient!period of timef

The most important soil property in ground-water studies is
the permeability. The coefficientlof permeability can be estimated )
from a partiqle-size distribution—gufve by using Hazen's approach,
where K (éen?imeters per second) = D2 l

10

ctherwise the best method to obtain the coefficient of permeability.

mm, Actual pumping tests are

DESIGN OF WATER-LOWERING SYSTEM

When water—lowering is necessary, a system should be
rlanned, instelled, and oéerated before the excavatlon reaches the
water level. | ,

Two general typés of systém are available: the suetion 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 dismeter of the valve, say 20 inches.

Pumps are installed at the bottom of the well and pﬁmp
against pressure in the deep-well system, There is no limit to the

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

used as an alternative,
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The 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 aftef the first well is in operaticn 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-

" 4er sands have been placed and the boring tube withdrawn.

UNDERPINNING AND FOUNDATION PROBLEMS

It is always important to realize that smali 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 i1s 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", Aggri-

can Soclety Civil Engineers Journal of Construction Division,
September, 1964, p 15.

Tﬁe applicable parts of this paper concern the uhderpinning
of the Hudson and4Manhattan ER Station at 30th Street and Avenue of
the Americasf

The turmel was advanced by a pilot-tunnel-slabbing procedure
parallel to the strike of the'almost‘vertically-dipping Manhettan
Schist., Generally, pressure-relief holes (two &-inch diameter burn-
out holes) were onl& used ip the pilot-tunnel drive, but relief holes
were alsc 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 1imit the floor member
spans to 12 ft during constructicn. |

The load was transferred itc permanent steel columns with

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

connectiong were welded and encacsed in concrete.
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Mayo, R, S., » eling = The State-of-the- , otudy prepared for

HUD, 1968, p 179.

Cut-and-Cover Projects:
A.  RECENT PROJECTS COMPLETED
1, Montreal Metro: 30-percent cut-and-cover method. Stations
built close to surfécé by cut-and-cover methods,
2. Toronto Subway: mainly cut-and-cover method. Had several
test sections.
B. EXISTING
1. New York
2. Bbston

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-Béhn-Baus“, Bauplan-Bautechnik, June,

1970, p 278,

1. FUNDAMENTALS

Improvemepts to traffic at sevérai levels at high traffic-
fiow cenfers 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

METHCD

Underground construction is extremely expensive. Extensive
research aﬁd study, and knowledge of construction methods and the
problems asscciated with them, plus éh awareness of developments and
new procedures are necessary for selecting an optimum system. The
construction engineer should solve these prcblems in close cooperaticn

with the designer.

-Limitations of Open'and Cloced Construction Methods

The choice of construction methods depends mainly upon; °
routes for relocating'traffic and utilities and allowable traffie

interruptions, geolegy, hydrdlogy, and type of urbanization.

Particular Agpects of the Open Construction Method

Opent construction methods are economical to about 20-meter
depths,
Advantages: Open construction is the most technologically

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

pecially urbanization, permit.
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Disadvantages: Existing structures, tracks, utilities, and
waterways which must be underpassed or relocated, traffic interrup-

ticns, disturbance to the residents from noise.

The folloﬁing methods have been shown to be economical if
sélected considering the above-mentiored factoré: construction with
sloping excavation sites; construeticn with partly—sloped excavation
walls; construction with retrievable ehrth-support; driven soldier-
plle wall; drilled-In scldier-pile well; steel sheet-?ile‘wall; and
construction with ground suppert left in place, especially drilled-

pile walls in conmection with trench construction,

Economic Aspects of the Closed CQnstrgp:igg 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 cagitiés 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 laéging between years 1900 and 1940, '
A plastic layer was placed on the timber lagging aftertthe

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

crete and the plaster, The disadvantage was the gfound support could
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not be fetrieved. A development was to create an 80-cm~-wide space
betwgen the groumd support and the stiructure. The bulkhead could

then be retrieved without damaging the waterproofing, and larger-

sized form-elements could be used, Further developments involved

drilling in thé,soldier—piles which réduced 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 oflsquare or rectangular shape have proven tc 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, end Mexico City, Typical cross-section dimensions
are given in the article. The factor of safety of 1.1 is desirable

against hydrostatic ﬁplift. Anchors have_been.triéd to resist uplift.

5. ‘TUNNEL CONSTRUCTION WITH PREFABRICATED ELEMENTS

The advantages of prefabricated elements are shorter con-
struction time, shorter time for traffic disturbancé and rerouting,
shorter timelfor groundwater lowering, fewer problems for residents,
and less equipment'at the site, The Moscow Metro waé the first sub-
‘way constructed with prefabricated elements. The design was such
that fhe 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 tunnéls were the base slab, sidewalk panels, footings for

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

6, . CONSTRUCTICN PHASES
+ A high ground-water table may add additional items.

a, Preparation Work

Survey

Rerouting traffic

Inspection of obstacles in alignment
Relocation of utilities

Fences

b. Construction Phase 1

Construct guide-trench
Drive piles

c. Construction Phase 2

Bresk-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 bdracing

Build in waler in excavation bottom at toe of wall

e, Construction Phage 4

Leveling course (mud seal)
Underconcrete (base course)
Place glab insulation

Pour protection-concrete
Pour slab-concrete

f, Construction Fhase 3

Rearrange bracing

Place concrete forms

Place reinforcement

Pour the structure concrete
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g. Construction Phase & ;

Remove forms

Place wall and deck insulation

Build brick walls outside waterprocfing

Backfill the working space on the sides of the strueture

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
Rémove dewatering system
Clean up construction site
Remove traffic blocks
. The work can be divided intc four main phases:
1, Installation of ground support
2. Excavation and back{illing

3. Conérete and steel work

4, Waterproofing

It is not poésible to exactly separate the four construction
phases; for exampie, Placement of lagging and struts must be done in
close relationship with the excavation, The concrete work is closely

related to the waterproofing.

7.  CCNSTRUCTION WITH WATERTIGHT CONCRETE
Watertiglit 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 masonr& 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 COMPARISCON OF DIFFERENT CONSTRUCTION METHODS WITH
RETRIEVABLE GROUND-SUFPORT SYSTEMS

Focur 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 cocncrete and the fourth method has prefabricated elements,
The working time breaks down as follows: |

Cround Support Earth

Method System Worlk Concrete Waterproofing
1 26% 30% 28% 16%
2 32% 28% 26% 15%
3. 3% 28% 33% |
. 3% . 1% 2% 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
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4. TIn other words, a savings of about 21.5% was possible by using
the watertight concrete, The savings on the construction site was

7% using prefebricated elements.

9,  SUMMARY

The‘soldier-pile walls have shown themselves tb be the most
economical hethod. Geologic or hydrologic conditions may show, that
large-diameter drilled piles or slurry-treﬁch’walls are economical
in certain places. Ihe further development of the tunnel strueture
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 Copstruction,

July, 191, p 18,

The construction site was located in the heart of London at
llvde Park corner and Marble Arch, The heavy traffic (120,000 vehicles
per.l2-hour period at Eyde 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 hydrﬁulic shovels. Distribﬁtion 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 evxample: excavators were used as cranes,

| The Milan Method was used past a hospital to avoid the goise
from pile dfiving. The guide yalls were 3-1/2 to 4-ft wide. Trenches
were 20 inches wide and 40 ff 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 tc the position of the bracing. One-and-a-
half cu yd drég lines were used for the top section, Narrow heavy-
weight grabs were used between the bracing. Tractor shovels assistéd

in grabs,
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‘Denselconcrete waé used in the box structure, which méde
asphalt waterprobfing unnecessary, This reduced the number of opera-
tions and speeded up the work. | ~

Pedesj:ria;l subways were built By precast segments, The
site-operation time for the precast subwéys was a third to a quartér
"of the time for regular in-situ construction. Fifty linear feet of

precast segments were built per week., Some underpasses were builit

by U-shaped units forming floor and walls.
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"Rail Tunnel Underpasses a Runway in Holland", Engineering News-

Record, April 20, 1967, p 4

A excellent érticle on general pfocedures.

Two methods of construction were used: a) slurry walls,
and tension piles to hold the tunnel down, and b) chemical stabiliza-
tion of scil excavation in the dry.

The high water—table‘made conventional site drainage im-
oractical, 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 tumnel was divided in
sections by transverge steel sheetpiles,

Shores were placea between the deep walls and could bhe
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 cf piles were cast separately, then joined

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

intc place which caused subsidence around each pile and settlement of
N

the tunnel walls. The Jjoints accommodated the wall movements,

A 3-1/2-ft-thick floor was cast under water and, after de-
watering, a 9-inch-thick reinforced conecrete flocr was cast on top

thereof,
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Chemical stabi;ization eliminated the need for tension
piles in the other section.

A sealed'layer was created beneath the excavation by In-
Jjecting chemical gfout inte the scil 52 ft below the surface, At
that depth, the weight of tﬁe overlying soil was in equiiibrium with
the water pressure,

The injecticn 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'piéiometers‘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,

December, 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,rdue to angular distortion.

Anpgular
Distortion

/L

1/150

1/250

1/300

1/500.

1/600

1/750

Dama gri ia
Consideratle cracking in paznel walls and brick
walls,
Safe 1limit for flexible walls, h/L < +.

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,

Limit where first cracking in panel walls is
to be expected,

Iimit where difficulties with overhead cran-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,




In the discussions, Terzaghi mentions he hopes the above

criteria will not be inéluded 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 form,
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Thon, J. G. and Amos, M. J., "Soft-Ground Tunnels for BART", Civil

, June, 1968, p 52.

Two support systems - underpinning and coclum pickup - are
specified for buildings which, bécause of age or construction, may
be damaged by settlements. |

Uhdérpinning is usedrto support existing footings located
within the zone of ground movement caused by tunneling. The under~

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

ground movement, However, & column pickup system is preferred where

it appears that underpinning may make & building vulnerable to damage
by future gfound movement., With the colum pickup method, a building
is maintained iﬁ its 6riginal.position by separating its colums and
walls from the existing footings, The superstructure is maintained in
Place by jécking the columms and walls away from the sinking footing,
When the tumnels are pasﬁ, the superstructure is permaﬁently recon-
nected to the footings.

Slurry-wall construction technigues were used for building
algO-ft vent shaft (16th Street and Civie Center Station) in San
Francisce, 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

| totaiingigj-ft in dépth. These members were placed in.siurry-filled;

‘holes which were then filled with a weak sand-cement grout, The

trenches between the_joint-members'wera;excaﬂatad~nexh and simulta-—

necusly filled with sIu:rya
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The slurry acted as a water barrier and ground support,
preventing‘movement under the adjacent buildings. It contained a
minimum of 0,6-1b of béntonite per gallon of water; it had a'density
of 60 to 85 pef, & minimum viscosity of 15 centipoises at 20 deg c,
and a minimum water filtration 1os% of 20 ce in 30 minutes, In the
final stage of the prc;cess, 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",

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

Toroﬁto is bullding 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 lese any majer artery during
the vears of construction; streetcar route {con Bloor Street) could be
kept running until the subwa& replaced it, working relatively unim-
peded on private right-of-way; having to maintain traffic only on
cross streéts; avolding the utility pipes and cable under the main
gtreets; and increased value of the right—of—way property itself éncel
the subway runs under it.  Almost the full ceost of the right-of-way
iz expected toc be recovered from the sale of alir-rights, Part of the

;
subway is built to carry buildinés up to 20 stories.

The tunnel runs generally abcut 25 f{ underground with 8-f%
cover in sand and ecley, sometimes below groundwater. The Milan Method
was used in one short secticn 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
cutside the width of the subway strﬁcture. First 1ift was excavated
with backhoe to expose utility pipes. OStruts (24WFL00) weré 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 ;nd loaders in one or two lifts, The bracing was com-
pleted with struts just above the subway roof énd 9 Pt above fhe
invert. |

The subway structure is 33-ft 2-inches wide and 15-f%
7-3/8-inches high, Concrete 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 1-ft 6-inches, .The roof is 2-ft thick,
The utilities were placed on columns after roof was poured and the
trench was backfilled, |

E Scme sections iﬁ Montreal were built by the cut-and-cover

method, but nd details are givén in the article.

Montreal;s turmel (single. tubes 23-ft 4-inches wide by
16-ft 3-inches high) drilled through good rock will give a much

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

Journal, Americen Society Civil Engineering, V92, July, 1966, p. 51.

The procedure is to estimate the maximum probeble 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-
fénce from the cut.f A sharply defined limit for the settlement will
occur only if a complete Rankine-type of wedge movement 1s developed,
The maximum tglerable differential settlement betwegn the foundations
will be govérning, fherefore, instead of the absolute movement.,

| The thedry is, in short, that the horizontal displacement
of the bulkhead Is reléted to the vertical settlement by Poissons
Retio, These calculetions are made for horizontal sirips reaching
through s zone near the bulkhead which is in plastic equilibrium aﬁd
through & trensitional zone to the undisturbéd soil which is in elas=
tic equilibrium. The settlement is summarized‘vertically over the
horigontal strips extending through the observed point.

The weskness of the theory is the normally-vegue knowledge
gbout Polsson's Ratio, However, the formula given to‘calculate the
shape of the zones for elastic and plastic equilibrium may givg a

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

Structures", 4th Pan American Conference Soil Mechanics and

Feundstion Engineering, San Juan, Puerto Rico, June, 1971, p. 1.

I.  INTRODUCTION
One or more of three principel construction operations is
involved in cut-and-cover tunneling: excavation, dewatering, and
pile driving, Any one of these may csuse importaent movements of the
adjacent ground.

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

Steps ' Party Responsible

Survey adjacent siructures and utilities _
and establish allowable movements : Desipgn Engineer

Evaluate scil conditicns and probable

construction methods

Tdentify key measures of construction

performance _ Design Engineer

Write construction specifications
relating to performance of nearby
structures Design Engineer

Design temporary=-support systems,

dewatering operations, etec.

Esteblish construction procedures Contractor )
Initiate surveillance program for

checking performance and evaluating

construction procedures S Design Engineer

Modify construction as necessary Contractor
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II. MOVEMENTS 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 potentiai. Skempter and MacDonald (1956) and
Bje}rUm (1963) establish a criteria for different components that may
be tolerated,

Table 2. Factors Influencing Tolerable Additional Movement of
Existing Buildings

Type of mecvement
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 nearby ex-
cavation cccur suddenly and with greater differential movements,
Economics is involved in determining the amount of movement

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

versus preventing the cracks.

ITI. MOVEMENTS CAUSED BY PILE-DRTIVING

Adjacent structures may be damaged by pile-driving operations,

In hard ground by transient vibrations -
4 in,/sec particle velocity is usually sufficient to crack ple-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-medium 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 end dewatering tend to decreese the heave and
increase the settlement,
Factors haVinglan effect on the induced pore-piessuresfand‘
movements 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. MOVEMENTS CAUSED BY DEWATERING

The ground-waterilevel muét be lowered when excavation is
10 be made below the water table in-the-dry. Excavation in sandy scils
will require some form of pumping, while excavations in clays may not, -
because of the clay's low permeasbility. Pore pressurés are changed
at the boundary of excavation and these changes may cause movementé,
Movements may also be caused by:ébil erocsion, accompanying uncontrolled
seepage, or by soil qgnsolidation. Sands and silts are most susceptible
to erosion from seepage. Problems aré most often caused by careless
purping from sumps or ditches, or by failure to pfevent erosion of
soiis @hroﬁgh leaks in temporary retaining wails. Troublesome settle-
ments during excavation in cohesionless soils are almost inva:;iabiy

caused by failure to adequately contrdl groundwater flow,
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Puﬁping from sand strata may decrease the pore-water pressure
at large distances from an excavation, Dewatering will cause settle-
ment if the subsoll contains layers of compressible clay or silt.
Larée erratic settlements caused by flow or migration of sands into
an excavation are not uncommon, Piping can lead to catastrophic>
failures bécause movements usually occur rapidly and result in large
differential seftlement. Piping is usually initiated at a smaller
average gradient than the critical gradient predicted by Terzaghi and
Peck. They indicate that piping in each instapce has th common charac-
teristics: First, the material overlying the pipe always has some de=
gree of cohesion suffieient to form the roof or the erosion chennel,
Second, subsidence of the roof occurs at considerable distance from
the discharge end of the pipe, indicating that the erosive capacity
of a gpring inereeses as the 1enéth 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 excavetion and caused footings of adja-‘
céﬁt buildings to settle about six inches. Driving sheet piles de-»
may be used to prevent piping by'heaves.

Another measure is to use permeable rather than impermesble
sheeting and control leakage tﬁrouéh the wall 1o redﬁce the total head.
This method was used successfully in the silty‘sand in a_subway CoOn=

gtruction in New York.
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In grenular soils the resulting settlement of &adjacent
buildings is very insignificant from lowering of water table, ex-
cept in very loose sand., Lowering the grqund-water level may cause
large settlements over widespread areas, howevér, when layers of
sof't clay, silﬁs, or orgenic materials are presenf, Until recently,
engineers believeq that wellpoint dgwatering from the sand at MIT would
lower the water table only in the vicinity of the excavation. Measure-
ments made in observation wells have proved this belief t¢ be incorrect.
Date presented by D'Appolonia shows that dewﬁtering, even for shallow
excavations in sand, can dépress the ground-water teble at very large
distances. Limiting the extent of the drawdown py'such methods as
grouting, recharging ground water, and the use of steel sheeting can
be devised. However, these procedures vroduce disappointing rgsults

at times,

v, ‘ MOVEMENTS CAUSED BY EXCAVATION

D'Appolonis describes firét the general mechanies of soil
movements caused by excavation in different soil types &nd gives then
& more comprehensive description of the behavior of soft to mediume
stiff_clays. |

Excavation removes a mass of soil and water and produces a
reduction in totel 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



the bottom.éf 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 soil adjacent to the excavation undergoes
lateral displacement and settlement.

The movement depends upon the dimensions and esvecially the
depths of the excavation: the soil conditions, the rigidity, and the
method and Qequence of insta'ling the suppert system, the time during
which the excavation is left open, and the construction details and
workmanship. |

Ipring the last decade, numerous field measurements have
been made. Almost all of the data was obtained from excavations in-
volving soldier piles'ana 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 subsﬁrface materiéls::cohesionless sand, cohesive
granular soil, stiff clay, and soft-to-mediﬁm'clgy. To this 1list,
David DrAppolonia adds orgsnic 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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Soft and medium clay - the maximuh inward movements of the
sheeting and maximum surface settléments are commonly'on‘the order of
1% - 2% of the eicavation depth, Peck has pre?ared a diagram for es=-
timéting the settlements that might be expected under various éon-
ditions which has been included in the article. |

Stiff elay - as the stiffness of the clay iﬁcréaseé, the
movements caused by excavation decrease rapidly.. Cnly & small number
of cases have been reporied where clay's undrained strength is greater
than about 2000 psf. For these élays, maximun movements are only a .
small fraction of one percent of the excavation depth.

Compressible silt - measurements maée in several test sec=-
tions along a subway excavation in Boston‘demonstrated_that moveﬁents
associated with excavatiion of compressible organic silt can be‘aé

large as the movements caused by excavation of soft claj"

Excavation in Soft and Medium~Stiff Clays

The reletionship between settlement, sheeting movements,
and bottom heave is described. The writing is largely based on the
comprehensive measurements mede at several excavations in Oslo end
reference is frequently mede to work by Bjerrum. It is shown quite
clearly, among other things, that both sheeting deflection and sgttle-

ment increeses as bottom-stability failure is approached.
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The following factors controlling lateral wall movements
that occur sbove excavation are listed:

a. Horizontal and vertical braced spacing, |
© Depth of excevation below braced level before brace is installed.
Length of excavation parallel toc wall at any one level prior to
inst&lling breaces at that level,
.> Elapsed time between excavation and base installatiocn.
Details of prestiressing and bridging braces.
Details of excaveting and placing lagging between soldier beams

0o
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A diagram shows how the sheeting deflections occur above
and below excavation levels for sheeted excavﬁtion in medium clay,
during the construction period, A céﬁparison is made betwéen sheet-
pile walls and cast=in-place c;ncrete walls, Tﬁe 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 & table summarizing
the foundation consiruction effects on nearby structures under the
following headings:; Constiruction Operation and Soil Type; Cause of
Movement and Type of Problem; Nature of Movement; and Preventive

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

Record, May 31, 1962, p. 68.

This article deals with three different projécts in which

chemical grouting was used,

Plattsburgh Missile Base

Chemical grouting was used. After thét, the contractors
first had tried to stop the leékage in ‘joints and_bolt.holes with
welding and sealing compound_ AMS 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 potential 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 fhe Almeda, Celiformia County Flood Control and Water

Conservation District

A pipeline was buiit through a 65-ft-high levee. Dry sand,
gravel, and small boulders were encountered, The contractor decided
to inject & mixture of sodium silicate (waterglass) and & chemical
reagent into the formation. Any of several reagents can be-used to
Ycause it to gel. The setting time was experimented with on the job.
site. Ten-ft-long 1/2-inch pipes were driven into the forﬁation. The
grout waé injectéd ﬁnder pressure ranging beitween 100-120 psi, The in-
Jjection needles wefe withdrawn 1 ft at a time.

/

Ve
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Caissong Founded on Rock in Dallas

4 chemical-grout injection system was used to éink shaf'ts
for a dreinage tunnel under downtown Dalles, The turmel itself was
in rock, The overburden varies, being an éverage 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 wéll, about 1 ft up

from the cutting edge., Chemical grout was pumped down a vertical riser’
pipe to the injection and out into the sand around the bottom of the
caisson, The chemical grout used was AMG.

The caisson was sunk through the sand and embedded into
the limestone, When the risers were in piace and bozed-in with wood,
the bottom of the caisson was backfilled with sbout 8 ft of wet sdhd
to equalize the hydrostatic pressure so the chemiéal grout did not
flow back into the caisson. After the AMO was injected, the sand
was removed and the casing was checked for ahy leakage.

The contractor 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 with grouting in two days instead of the two weeks needed

when sheet piling alone 1s used,
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"Builder Excavates Under Protest®, Engineering News_Record, Jenuary

18, 1962, p. 22.

The Contractor stopped excavating 10 ft above the required
depth claiming the dewatering method he was reqﬁired to’uge was Une-
suiteble for excavating below that level.

The contract required excavation to dewater the site with
two-stage wellpoint éystems;‘ Observations of the sffects of ﬁumping
led the 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 systgm would not
woTk . | { |

 The soil was .very fine silt, with Dy, grein-size from 0,001
to 0,002 mm, The coefficient of permeabilitylwas on the order of 107
cm/sec. The installed piezometer indicated no appreciable lowefing of

water with continuous pumping operations,
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"Dry Foundation Work in 34 Feet of Water", Engineering News-Record,

July 20, 1961, p. 41.

Excavation for a Humble 0il & Refining Company Office Building
had to go down 54 fﬁ. The groundwater was at 20 f1 below street IeQel.‘
The contractor instal;ed a perimeter dewatering system, completely
encireling the city block. It was especially designed for Moretrench
ejector system with 100 ejector wells spaced cn 10-ft centers.

The pumping system was in operation night and day for over
a year to control the groundwater and hydrostatic pressure.

The major soil at this site is stiff clay with'sjlty—sand
Strata.

Conventional dewatering methods would have interfered with
construction, The ejector sysfem could lower the groundwater °C L or
more in a single stage,

Twenty~-five ejector wells were installed along each side wi£h
two 5-horsepower electric pumps operating each group of 25 wells. The
ejector systems operated under pressure of 60 psi. The ejéctor cvstem
' consisted of 6-inch rigid steel pipe for both the supply and return
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 £t below subgréde to get proper relief from hydrostatic pressure,

After the casing was in place and cleaned, thé free water

was removed and g four-inch casing with 3-ft-long screen section on.its
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lower end was set in & 16-inch casing. Five cubic yards of special
fil'ter-éand ﬁgre then placed around the 4-inch cesing, and the 16-
ineh casing wes pulled, The ejectors were installed in the 4-inch
casing, using flexible plastic pipe for both the i-inch supply line

end the 1-1/4-inch return line,
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"Foundation for Tallest Towers' Water Out, Trains In", Engineering

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

The slurry-trench eutaoff walls supporting the basement and
foundastion 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 extremely critical,

PNYA Specifications call for lowering the water teble out-
side an excavation to a depth of 5 to 10 ft, The contractor installed
a 4—inéh hqle in each wall section rathéf than install wellpoints
arcund the perimeter, water from the outside ran into the excavation,
frém 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, T§ maintain
the balance, a three-stage ejector wellpoint system was installed con
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 £t on-center on either side of each tube, The
céissons were capped, and the caissons were spanned with S;ft-deep

trusses on either side of the tube,
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A 5-ft-wide trensverse trench was thén‘cut under the tube
and a saddle was slipped through it. The saddle was attached to high-
strength rods extending from cross members abové. The rods were ten-

sioned to pick up the load of the tube,
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Pragh, Byron J., "Tools and Techniques for Dewatering", Transactions

American Society Civil Fngineers, Vol. 126, Part II, "961, p 38

The paper describes and compares the use gf presen£-day
dewatering tools including conventional wellpoints and high-1ift
systems with ejectors, submersible- or turbine-pump units, sand
drains, and grout curtéin-walls. Wellpoint systems and their 1limi-
tations are briefly described, as is an example of a typical well-
point system. The author briefly describes the sand drains used to
stabilize excavation slopes and to increase the rate of drawdown of
the water table. The sand drains, in the described case, were used
to .drain ofganic silty=-clay down to & 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,

J

was considerably less than the single row of steel sheet-piling.

4

' The author stressed that the dewatering system primarily

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

LN

tions of the Jjob, Where the total dewatering cost at a particular
oroject is high, such as on very large or deep excavations, extensive

advance engineering analysis to determine the most suitable and econo-

-

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

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

———————

The dewatering system described in this article contains
high-pressure pumps, double pipe lines, wellpoints, and educto:s_
Eduetors are ﬁnits in which vacuum is creafed by Ligﬁ-speéa‘floﬁvbf
liguid through a Jjet nozzle.

’ | The eductors were supérior to the ordinary wellpoints in
the folldwing wéys:

1. Each wellpoint must be conétantiy tuned of regulated so that at
no time is any point working &n—the-dry‘or sucking air, Thé eductor
wellpoint réquireé no tuning, Any air picked up by & dry point is

" merely pushed.through the lines to the reserve tank where it legves

the air flow.

2, Any leaks are immedietely visible,

65



Bledsoe, Dr. John D,, "A System Approach to Excavation,"

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 iInteresting views which should be viewed in entirety

by anyone interested in computerized systems analysis of excavation

‘models,

The ultimate vision is a mathematical ﬁodel covering the
total environment i.e,, the technological, the political, the economic
and tusiness, and the social environment working either as a deter-
ministic orlstochastic model. ZEventually it will also include a
failure-mode‘analysis for subsystem components,

. Game thgory should be applied, especially on geological
predictions.

The author works with macro-, meso-, and micro-scale func-
tions, which is good fér identifying the éubjedt level, Tying these
definitions into the terminology for cut-snd-cover systems the macro-
functions correspond to the subsystem level, meso-functions to methods
within the subsystems, and micrq—fUnctions to the details of the
method.

A feasibiiity 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 te which the systems can be analyzed,
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More micro-functions may enter into the structural design
for cut-and-cover tunneling then for deep tunmeling, This would mean .
increased difficulties, both technical and organiz‘ational, in making
an overall fallure-mode analysis,

The outlined performance and cost analysis on .;the meso-level
is very comprehensive aan includes initial cost, depreciation, over-

haul, salvage, fuel and power cost, erpendables, 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. 23,

At New York City, the tunnel confractor froze a sclid cylin-
der of earth about 36 ft in diameter and 123 ft deep to sink a tunnel
shaft for a sewer tunnel under the Fast River, The New York City
Public Works Department fuled out pumping for fear of causing settle-
ments un;ef nearby apartment houses. The contractor used two 125-
horsepower reciprocating ammonis compressors, and a picket fence of
brine pipes circling the full depths of the cylinder being frozen.

About 90 days were required to freeze the cylinder and the periphery,
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Hartmark, H., "Geotechnical Observations During Construetion of a

Tunnel Through Soft Clay in Tyhold by Trondheim", Norwegian Geo-

teehnical Institute Publication 11, 1955, p 1.

Shield-driven tunels may sometimes be considered as an
alternate to cut-and-cover tunneling methods. This ﬂapér illustrates
scme problems that could be catastrophic in an urban area,

The paper deals with a shieid-driven reilway tunnel partly
constructed through firm-to-soft quick cléy. The quick clay has s
shear stréngth of 2,0 t/m2 and a sensitivity of more than 100,

| The quick clay was consténtly flowing into the tumnel sob
that more s0il was removed than corresponding to the thecoretical cross
section, A corresponding settlement of the ground surface was
observed.

A series of fallures cccurred either as local slides at the
face or ag total slides where the soil mass moved simultanequsly 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 strutiing of the face, led to outblows, Adheéion between
the shield and the quick clays caused large disturbances and soil

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

Subwey", Americen Society for Testing Material Bulletin, August
1941, p. 25.

A historical review for backup data to Terzaghi'é wedge theory
on flexible retaining walls.
‘ Reviews the deflectlon measurements of Chicago Subway
bracings from 1916 to 1941. Explains jacking procedures, and gives
the measurements for horizonitsl deflection of the piles, the settle-
ment of adjacent buildingﬁ, 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 ioﬁering the water table,
which was énly 5 ft below grade. All adjacent buildings were on piles,
The éut-and-cover operation used both driven sheet piles and
slurry-trench-constructed walls. The roof was cast after excavation
to 11-ft depth; backfill was then made and the pavement restored, after
which exéavation continued under air, The excavated material was mixed
with water and pumped cut as a slurry,

The pneumatic caissons consisted of 98- to 131-ft-lo£g,
30-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 Bgu Einer Tumnel-decke in DYWIDAG-Spannbeton-

Kontaktbauweise™, DYWIDAG, 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 Euilt of prefabricated concrete beums.
The beams were between 16,45 and 17.65 m long, 66 cm wide, and 75 cm
deep. The beems had a 40-cm~diameter longitudinal voidechannel for
neightlreduetion. ' The beams werée cast and longitudinally prestressed
in the Same'position as they woulé be finaliy erected to insure per=-
fect contact surfaces, Crose channels were cast for transverse
prestressing steel. DYWIDAG steel class ST, 80/105 26-mm diameter was
used for prestressing.

The precast beams were placed in sections of 8 to 14 beams
which were transversely presiressed 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,

The beams were supported on neoprene bearings.

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

allowable traffic load was corresponding to bridge class 60,




Sequence of Construction

A.

1.

Piles were installed along the perimeter throughout
the tunnel. (The piles were unreinforced, but the
Harticle dees 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).

Excavation was made to top of pilés.
The pilércaps were poured.
Excavation was made to the underside of middle deck,

Suppert for the middle deék was cut into the unrein-
forced piles, - '

The prefabricated traffic deck segments were placed,

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

The prefabricaied deck was installed. A o»rotective
conerete layer and pavement was placed,

The excavation was completed and the drainage was
installed, ‘

A conerete leveling-course was placed on the excavation
becttom, Concrete was placed on walls toc obtain a
smooth surface and base concrete under slab insulation.

Sleb insulation was placed on the base concrete and
protecticn concrete. .

The bottom slab was poured.
The wall insulation was constructed,

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

Civil Fngineering, May, 1961, p. 68

The author outlines siep~by~atep procedures to instail the
fourdations and the basement for the structure.

1. Interlocking z-piles were driven around the entire site,
and the area was excﬁvated to 6 1 below the street level.

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

3. The permanent steel wales were installed. ’

4; The center of the site was excavated to 18-ft depth below
street elevatiﬁn.

5. Light-weight steel sheeting was driven at the center, eand
the central footings were concreted,

6, The cylindrical raker struts were installed between the
wales and the center feoting, core, or asbuiments.

7. The entire site was excavated to\25 1 below street level,
the predriven piles were cut out, end their mein footings were con-
creted. No two footings adjacent to each other were excavated at the
same time,

Thislis an excellent article on the case history of an

actual deep excavation; however, no theory is discussed
i ‘
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Dean, W, E,, "Prestressed Concrete Sheet Piles for Bulkhead and

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

The suthor reviews the Florida State Road Department's
design of retaining walls, Prestfessed conerete sheet piles have
replaced regular reinforced concrefe in practically all their ré-
taining struetures, including splash walls and groins.

_ At the time of the article, Florida used the concrete sheet-
piles for ﬁp to 18~ft-high walls,tbut he mentions thet it is not the

limit. The sheet piles, used as Florida's stendard, have a uniform

width of 30 inches and vary in thickness from 6 to 12 inches.

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

depending on the material through which they ere 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 critical 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 permit large quahtities of fill material to pass through the

crack, The use of fongues and grooves will not ﬁfovide leekproof con-
struction even with the best construction practices. The only satis-

factory method devised is continuous grouting between piles.
In concluéion, the author challenges the désigner to use pre=-
stressed concrete in other structural épplications; for example, as

part of permanent struétures.
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Reider, George, "Fower Unit Built Within River Edge Cofferdam', .

Civil Engineering, March, 1962, p. 56.

Cofferdam conventional bracing technigues could not be used
because of irregular rock conditions at the river edge.
The solution in this cﬁse was to use a temporary tremie
seal. The seal acted as a lowér brace between the sloping rock and
the sheeting after the cofferdam was dewatered. Lsater it served as
a base for an encasedllower wall as the tremie concrete was systemically
removed and replaced b& the permanent éoncréte foundation. p)
The author also outlines step-by-step procedures used in con-
structing foundations for two screen pump-wells at the Astoria Park

Plant of Conselidated Edison Company,
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Anderson, Colin, "Tunnel Tests Beats Cut-and-Cover", Heavy

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

The Toreonto Transit Commissicn,became,interested'in the
Milan slurry-trench construction method as a result of a tour of

European subways. A summary of posSible‘advantages of the Milan

‘method over standard cut-and-cover methods are as follows; cuts

time in half, ﬁo steel-pile work at ground level, noise -abatement,

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

The ar%icle outlines step=by-step Operafions of the Milan construetion.
| Step 1. Excavate a 3- by 5-f1 trench whose walls were

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

the clamshell excavetor and have no structural purﬁose.

Step 2, Excavate the subwa& wall to ite full depth, The
bentonite solution is placed in the trench &as work progresses, the
level being maintained near the top of the excavation,. A reinforeing
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 miz. The
bentonite solution displaced by éoncrete is drewn off and saved for
future use. | .

Step 4. A space between the completed walls is excavated to
the subway’rﬁof level and the roof slab is poured,

Step 5. The excavation is backfilled end the street paved.
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Step 6. Final excavation of the tunnel can be done while

the traffic is free to move on the street,.

Two problems became apparent at thié sectioﬁ. The excg=-
vation of the trenches is a relatively slow job, Too4great 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 opersator
mist be experienced, one who can go by the feel of the control, which
varies with different types of soil. It takes about six months 1o
sufficiently train & 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 eﬁsily corrected.

This i1s an excellent article illustrating the slurry-trench
method of construction. Diagrams illustrate step-by-step stages of

construction.
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"Bentonite Slurry Stasbilizes Trench, Keeps Ground Water Out";

Engineering News-Record, February 11, 1960, p. 42.

The application of bentonite slurry in cdnstruction work and
for permanent ground water control is discussed in this article
which deals with the Wanapum Dem on the Columbis River. Trencheé up
to éO-ft-deep were filled with bentonite‘slurry during excavation, and
the excavation could be kept free of gzounﬁwater without benefii of
sheetpiling, shoring, or other ground support.

The slurry was mixed in three portsble planté. The bentonite
was Injected through a narrow opening in the hopper box gnd into a

vhigh-velocity airflow created by a stream of water under 120 psi pres=
sure. The bentonite was sucked into a mixing chember where individual
particles are bombarded by water from 16 small-diameter jets. The
slurry thus formed 1s in thg ratio of 1 part bentonite to about 12 parts
water, The slurry weighed sbout 65 pcf when introduced into the trench.
Tﬁis, however; increased quickly to more than 7Q pcf as fines became
suspended in the slurry,

In the cofferdem construction, where_theISpecifications did not
apply, the dénsity of the slurry frequently exceeded 100 pef. This
seemed to have no effect on drag-line operations or on thé‘backfilling
of the trench. The trenches were 7~ to 10-ft-wide and could accomo-
date a drag-line bucket, and large boulders could be removed, The

. slurry level was kept within 3 ft of the surface.



The following metheod was used to cut off ground-wﬁter after
the trenches were constructed: a concrete seal gt 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 c:evices. Thelexcg-
vated material, saturated with bentbnite slurry, was stockpiled near
the trench, The backfill material particles became caked by bentonite.
A dozer pushed the stockpiled materimsl 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

gbout 150 pef with a dry density of 130 pef. .
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. Brehm, H R,, "A New Method for The Construction of Stable Building
' Pit Walls in Municipal Work", Baumachine and Bautechnik, December,

1859, p. 439.

This article desls with application of the Milan slurry-
trench method in subway constfuctidn in Beflin.”

The consfruction followed the method patented by_ICOS..
Brehm points out in the foreword that pretensioning is difficﬁlj to
apply successfully to walls cast before e;cavation since the/loed and,
accordingly, the deformation chenges as‘the excavation proceeds, This
is interestipg since ICOS now has a prebending method in use.

The bentonite loss was asbout 50% in the comparatively locse
Berlinger 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; excavatidn,was made without damage
in one case¢, only 10 ft from an old church with gypsum decorations.

The construction cost was considerasbly higher than for the
especially‘price-worthy "Berliner method” using soldier piles and

timber legging,
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"Special Rigs Go Through Rock and Wood to Form Slurry Trench",

Construction Methods, July, 1967, p. 72.

The erticle deals with constructing thé cutoff wéll 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 £t 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 wes first cut
.out and filled with one-ssck cement concrete forming a seal. The trench
was laid out by. l-ft-thick by 2-ft-high concrete guide walls. Over-
breaks were corrected by filling the trench with one-sack cement cone
crete and recutting the trench through the lean mix. The slurry had

a specific gravity of 1.05. The mix consisted of 150 1bs of bentonite
to 160 gal of water. |

The trench was divided into 22-ft sections by pipe bulkhesads.

The reinforcement cages were built flat on the ground aﬁd
lifted into the trench sections. Precast 7-inch.diameter concrete
disks served as rollers to keep the cage away from the walls, whiel.
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.




Spielgelman, J., "Subway Construction in Toronto”, Civil Fngineering,

November, 1962, p. 58.

This article reviews the construction procedures and design
considerations used for the Toronto Subway. For the most part, the
tunnel was largely built by the conventional cut-and-cover method,

but the slurry-trench method was tested in one section,

Conventional Cut-and-Cover Consiruction

Soldier piles and timber lagging is the conventional method
used by the Toronto Transportation.Commission for subway construction.
Underpinning was done with needle besms or by excavating pits when
the walls could support themselves over short spans, The soldier
beams supported théltimber déck for traffié and lagging, and the
utilities were suspénded from the deck, -

The piles for soldier beams were driven in pre-=bored holes
to 1imit the noise, Thé piles drilled to rﬁck were given a few blows
to ensure bearing, while the piles seated in rock were encaged 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 wes
used in later contracts, |

The soldier beams were set back twﬁ feet from the neat 1line
of fhe structure where the excavation was carried into rock, and 2
inches where subgrade was sbove ﬁock. ‘Concrete was placed directly

against the lagging in earth sections,
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To provide headroom and reduce horizontal reactions and,
hence, the anchorage requirements at the toe of the deck, the girders
and soldier piles weré desigped to act as a rigld frame with steel
knee<braces,

The excavation was carried out under the deck, Every -
fourth bracing was originally left out té provide loading areas for
trucks, Side beams were left in place,

The granular beaeckfill under the base slsb was comp;cted to

90-percent density with a vibratory compactor,

Cut-and~Cover Construction by the Milan Method

The excavation wes 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'diSplaéed slurry was
reclaimed for further use, The walls were concreted to give the final
thickness of subway wﬁll.

Excavation was made to the subway ceiling after the walls
had been poured. The roof was constructed on the earth and the
ea£th was subsequently tunneled ocut under the roof slab.k The invert
conerete was placed when the eicavation reached subgrade, The cenier
columms 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 soll weight without midspan support or the center columms

- had been drilled in and poured together with the roof,
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The underground space sbove the subway at the Si. Andrew
station was used for a parking garage.' Consequently, eccnomies were

realized both for the subway and the garage.
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"Bulkhead Tied Back to Soft Soil", Construction Methods, October, 1967,

The article deals with the 60-ft-deep foundation for the
Bank of America Building in San Francisco,

The tieback bulkhead cost 20 to 30 percent more than the
conventional raker system, but thé uncluttered working space saved up
to 30 percent of the overall foundation cost. |

Tiebacks anchored by soil-friction reached in under streeté
and into a jungle of utilities,

Soldier beams were first drilled on 8-ft centers to 15 ft
below the féundation 1evél. The soldier heams consisted of back-to=-
back channels 13 inches apart placed in predrilled holes, which after--
wards were filled with lean concrete. Lagging was connected fo the
soldier beams with welded studs,

The lagging served as the outside form for the concreté
basement walls and was left in place,

The tiebacks cansisted of 7/8—to-1-1/4-inch high-strength
steel Teds reéching beyond the theoretical slip plane, which was
assumed to extend on a 60° angle to the horizontal from the bottom
of the soldier beam, The average tie-iength was 55 ft.

The rods were placed in 12-inch-diameter holes drilled with
a continuous-flight auger and sloped 15° from the horizontal. The
rods have anchor plates attached to the embedded end, The holes were

filled with 3000 psi grout up to the theoretical slip plane. The rods

86

T



A

‘were greased between the bulkhead and slip ﬁiane, and the hole filled
with sand to insure that the retaining forces weré developed beyond
the slip plane. _ |
After seven days the tiebacks were post-tensioned to 150% .
of design load, which was held for 30 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 soldierlbeams
were filled with skip-graded concrete to serve as verticai drains,
Comments: The grouted section eppears to have been 30=to 35-ft
long and the skin friction to have been an the order of 500 psf (design
load), The soil type is not given but is most probebly & medjumestIiff

clay.
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Bethel, Roger,."Underpinning a Landmark", Civil Engineering,
August, 1968, p, 67,

| The Mbnadnobk Building in Chicego's loop area was the last
masornry skyscraper. The building was constructed on several floating
concrete mats, each supporting l-4 masonry piers. The building
settled some 5 inches during construction and continued to settle for
sevéral yearé until a total of 20 inches was recorded,

The bottoﬁ of the original footings rested on 8 stratum
of soft silty-clay with an unconfined compression strength as low as
0.4 tons/sd f4. The clay gradually becomes more firm until herdpan
is reached at sbout 75 ft below the surface,

The building was underpimned twice. The first time was in
1940 in advaﬁce of subwaylconstruction along Dearborn Streef. The

- second time was in 1967 when the new Federal Government Office Build-
ing was built on the oppoaite side of Jackson Boulevard, The differ-
ent underpinning procedures offér an interesting comparison.

The following method of underpinning was used in 1940, The
exterior piers were temporarily shored on & sysiem of heedle beams
supported on mats, <Adjustments were made by screﬁ jacks carrying ten
tons each, Caissons were constructed by hand exca\faticlan to the hard-
pan strata about 75 ft below the sidewalk, The loads were then transa-
ferfed from the needle-beam system to the caissons. Constructing the
needle-beam éystem was very cumﬁérsome, requifing continual adjusting

of as many as 90 jacks per columm,
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The new Féderal Government.Office required basement exca-
vation to nearly 60 f't below street level, Differential settlement

was noted across the‘street in the Monadnock Building during the-
~excavation, ‘

Although underpinning utilizing heqyy shoring and caissons
is still being used, it was decided to do the underpinning witﬁ rre-
teét piles. The pretest piles wére installed under the footing ﬁorking
within small wood-sheeted pits. Short lengths of open-end pipe were
forced down by hydraulic jacking using the building load as reactiom,
These pile gections were joined with spécial pipe splices; The piles
were cleaned out and filled with concrete when the tips reached the |
hardpan., The columm load was transferred directly‘froﬁ_the Jacks to

“the pile via steel plates,’wedges, andléhort postis called wedging beems.
The piles were tested by jﬁcking 1o an overload capaqitj, usually 50«
percent over the permanent load, The top of the pile end the rigid
beams were later encaged in concrete. By carefully planning the lo=
cation of each pretest pile, the underpinniﬁg‘subcontfactor kept the
pile groups concentric around the piers.

Experienced underpinning personnei kept the work pi{a tightly
sheeted. At first the plles were Jjacked down one at a time until suff;-
cient 1§ad to insure the stability of the building hed been transferfed‘
to the new uﬁits, after which the piles were worked on'aimultaneously.

The columns were expected to settle sbout 1/2-inch but
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actual éettlemeﬁts were kept to a maximum of 3/16 inch, which wsas
about the same settlement as experienced in the 1940 underpinning
operations, However, the work in 1967 was not started until the
bﬁilding had begun to experience distress and settlement was under-

1]

way, J
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Golder, H. Q., Harding, H.J.B., Jenkins, R. A., Sefton, "An Unusual
Case,of Underpinning and Strutiing for a Deep Excavation Adjaceﬁf

to Existing Buildings", Proceedings of the 5th International Confer-
ence of Soil Mechanics and Foundation Engineeriﬁg Paris, 1961, p. 413.

A new ld-story apartment building was constru;ted among late
18th—century six-story-high terrace houses in london, Englend, The
newlbuilding has an underground garage which necessitated excavating
a 30-ft-deep basementrbeside existing Big houses,

The street elevation was ébout 90 f1 and the basement level
of the houses was about 80, Down to elevation 76 the soil was f£ill
consisting of rubble, ashes, concrete, and clay, Below this down to
level €2 were sands and gravels, with the groundwater level at 69
underlain by London clay.

The conventional methcds of underﬁinning would be to go down
in timbered pits to the level of the new foundation ét intervals under
the walls. These pits would then have to be filled by masonry or con-
crete. This would hafe been extremely difficult to do through the
gravel below water level without losing‘material into the excavation,

The proposed aslternative was to solidify the sands and gra-
vels byfinjécting chemiceal grout, The wall so formed was horizontally
supported by vertical sfeel soldier~piles plgced in holes drilled
through the gravel and into the clay. The tops of the soldier piles

were supported by raking steel siruts whose toes bore on edges of
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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 temporary 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 1l7-inch-dlameter 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 eround the soldier-piles
as the casing was withdrawn,

5. Excavate the center portion of the site and cast the
foundation sleb in this ares,

6, Excavate a narrcw trench opposite each steel soldier-
pile and erect a steel reking-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,

I 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 *hre
struts in., Soldier piles &re conereted 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 sdvantages:

1, No fear of ground loés during the excavation,

2. -~Excavation at the cenper could start any‘time;

3. PraCticaliy all excavationfcould:be‘done by machines.

4. The raft slab gave a clean working area,

5.  Grouting around the perimeter of the site reduced the

amount pf_groundwater inflow,

The pressure calculations and theory are presented in this
paper. The lateral pressure caused by the soil ifself was calculated
by conventional methods using ¢=35°, unit weight=120 pcf for the
gravels eand sands, and C=1,500 psf, with a unit weight of 120 1bs for
the clay. This showed that chemically-treated soil had a minimum
unconfined compressive strength of 200 psi with an‘angle of iﬁternal
friction of 35°.

The article describes the grouting details that were used
and a skétch of the injection-pine arrangement is also shown, The
chemical was TIM solution wifh e gelling time of one hoﬁr which was

discharged cne-half hour after mixing.
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Sloene, Victor C,, "Drilled Caisscns Cut Underpinning Cost",

Engineering News-Record, September 3, 1964, p. 36.

An addition to the Cineinnati General Hospita? with a
20-ft-deep basement was built hext to the existing structure. The
design incorporated drilled caissoﬁs, thick grade~beams and sprayed-
concrete rock face, The grade beams were suppofted ingide the old
bui{ding on the shale and limestone just below the floor elevatién
and outside the building on drillede~in caissons seated 3 ft below the
new basement excavation (8 ft below the new basemént floor). The rock
face and caissons exposéd in the excavaticn face were sprayed with con-
cretg, saving the expense of basement walls.

The contractor claeims that the coét was half of regular
underpinning. However, no backup was given in the article to sub-

stantiate this saving.
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"Undercinning [oes Tfiple Job", Engineering NestRecord, September 28,

1961, p. 40.

This article deals ﬁith construeting a deep basement for a
P. Bellentine & Sons brewery. The underpipning hed £he primary funce
tion of shoring the walls of existing buildings durihg construction
and to form gravity-type retaining walls for the new building's deep
basement. The underpinning alsc acts as column pedestals supporting -
new andfexisting columns, | ~
The foundation contractor's problem was how to cast 12 by 12-
£t momolithic spreaci-foofgings under the walls of the existing buildings
to carry the new columns, Thé underpinning sequence was as foilows:

The walls between the new column locations were first sup-
perted by pit-wall underpinning, beginning with ;he middle segment.
‘The pit-wall segmeﬁts extending in ovér the new spread footings were
temporarily suppérted on steel posts, which>were founded on small pads‘
seated below the new foundation elevation, The spread feootings were
then monolithically cast, encasing the steel supports for the under-
pinning elements, |

The pit-wall underpinning was designed as a gravity wall,
having a sloéing baqkfage which undercut the existing building. The
load was transferred from the existing wall foundations to the pit=
wall by drypack concrete, GCrout pipes were Inserted to permit edjust-
ments if settlement occurred; however, no grquting was needed during

the construction work,
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APPENDIX B

QUESTIONNAIRE EVALUATION
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QUESTIONNAIRE EVATLUATTION

Introduction

The questionnaire was sent to the largest construction,
engineering-construction, and consulting engineering companies in
the USA. The retﬁrned completed éuestionnaires 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 ﬁere also received pertaining to' utility construction in
built-up areas which is a type of work that shares mény problems
with traffic tunnel construction under the same conditions. Eighteen
completed gquestionnaires were received, which is a relatively small
number, but many interesting conclusions can be made as the answers
are very cémprehénsive.

Sixty-two respondents étated that they had no experience
related to the subject of the guestionnaire, This is significant
in thatlit indicates the state-of-the-art may be vested in a
proportionately small mumber of organizatioms.

The goal has been to make an objective éummary of the answurs
to each question; however, the conclusions are influenced by the ana-
lyst's own experience. Some conclusions are, however, indisputable.
For example, the utilities (locating, relocatihg, and supporting, ete,)
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 of respondents stated that the preconstruction 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 contradicfory statements, as supported by intefviews, is that
the design and construction plamning was made anticipating that
worse conditions ihan actually shown by the investigation would
be encoupte:ed and/or fhe contractors anticipated to obtain exifa.‘
payment due to changéd conditions, thus no difficulty is placed on
the Contract;rs economically. Conclusions of this nature can, of
course, be disputed. |

It is clearly realized by the authors that several of the
questions are of véry little wvalue presented out of context and
without additicnal informajion from the particular project. For
example, question B3, "which one of these soil groups beét describes
the predominant soil stratum" is needed for cross reference to s
number of other questions. The information that most of the projects
included in the survey were constructed iﬁ cohesionless granular or
sof't to.medium stiff clays means very little by itself.

Nevertheless, a uniform format to indicate the freqﬁency 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 éttempt has been made for statisticallanalysis 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‘indicainn how cut-and-cover construction work is carried out,

‘the inadequacies of the presert common methods and areas needing:

urgent improvement,
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Presentation of the guestions and evaluastion of the answers

A, Fnvironmental Criteria

-1, Did the project specification require the Contractor "to

control:

a. Air pollution b. Noise

c, Dust ’ d. Vibration
e. Site appearance ‘ f. Other

Contrel of noise, dust, and sife appearance was required
cn a majority of the projects, sir pollution and vibrations on about
ﬁalf. Other more general specifiéations were formuiated as minimi-
zétion of inconvenience and that special consideration should be
given to the commercial life. Considerations to the traffic were
also included emong "other" environmental criteria. Consideraticns
to all the environmental criteria asre made and will be made for the
four projects to be completed in 1972 or later.
In short, the answers showed thet Environmental Criterie
are specif;ed for all projects within urben areas and as time progresses

more and stricier controls are imposed,

B. Geotechnical Tnformation

1. Was the geotechnical information sufficient for plamning
the construetion?

'Ali respondents, eicept one, found the'gegtechnical infor-
mation sufficient. The contractor answering "no" had requested addi-
tioﬁal borings but this was denied, He claims that {he request was
later found itc have been vealid. - |

2. How was the geotechnical information presented to the
contractor?
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The soil 5ata are presented as complete scils reports, soils
profiles, bering logs, or profiles and logs. It édppears tc be more
common to provide complete reports for the larger projécts 1ike BART
and WMATA, |

3, Which one of these soil groups best describes the predominant
soil stratum?

a, Cohesionless grahular b, Cohesive granular
e, Soft to medium-stiff clay d. Stiff clay
e. QOrganic f. Rock

E. Man-made fill

Most projects ﬁere constructed in cchesionless granular or
goft to médium-stiff clay followed in order by cchesive grenular and
stiff clays. Rock was encountered twice and organic soil once. Man-
made £ill of any importance was reported only four times, which is
surprising as all projects ere in urbén areas, More than one scil
type was encountered in over half the contracts,

4; Depth range to the original groundwater table:

Ground water was encountered in all except twolprojects.
Thé.depth varied between the projects from the ground surface to 60
ft. The dgpth'range within projects varied between 2 ft and about

50 ft.

The format‘of presentation of the subsurface informatiocn
is very variable. It is felt by the authors that it 1s more or less
imperative that the contractors be given a full geotechnical report,
including a ﬁarratiye éf the geotechnical analysis, poiﬁting out the
critical areas in the soil stratigraphy and the most critiecal con-

» struction phases, The most suitable congtruction methodslgnd sched-

uling should be suggestéd in the report.
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C. Underpinning
Underpinning includes the coﬁstruction of supplementary
elements to existing foundations br maintaining ihe bearing of the
soil By, for example, grouting. Merely reteining the soil by a
tightly btraced cofferdam is not considered as underpinning.
1. Was any underpinning of ed jacent structures necessary?
2. Was the underpinning: mandatery or voluntery?
Underginning 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; mandatoryVWithin
category 1 and voluntary within category 2. -Category 1 inclﬁded
structures within the zone of influencé\from;the construction s&s

established by the engineer,

3. - Was the underpinning designed by the Contractor or the
Engineer?

When '"mandatory" underpinning wes specified, it was de-
signed by the Engineer in all cases excépt one, The contractor
desigﬁed all the "voluntary" underpinning end in the exception among

the mandatory cases.

4. What type of underpinning was used?
a. Jacked piles ) b, Driven piles
c.  Augered piles "d.  Pit wall
e, Slurry wall f. Grouting
g. Other ,

More than one method of underpinning weas used on most of
the seven projects in which underpinning was necessary. Jacked plles

were used on four projects, augered piles on two, pit wall, piles

‘embedded in pit wall, grouting and freezing on one project esch,
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5. Give some typical examples showing the distance from the
excavation to the furthest point of underpinning.
the type of building end its foundation (Ex, 6-story on
spread footings) in Colum 1 (Building) of the tabulation
below, give the soil type in Column 2 (Soil), the distance
from the excavation to the furthesit point of underpinning
in Colum 3 (Dist.), and the excavation depth below the

foundation in Colummn 4 {depth).

Describe

/The examples from the answers are listed below and a colum

(5) showing the distance (3) to depth (4) ratio is added.

1
Building

3 storeys

1 bridge abutment

8-story on spread footing

l12«story on spread footing
10-story on spread footing
7-story on spread footing

2=story church building cn
spread footings

11'x14' horseshce sewer

In Washington D. C.:

Washington Building
(10~-story stone-faced
office building, con-
structed circa 1920)
spread footings.

Chamber of Commerce
(4=-story stone-faced,
constructed cirea 1930)
continuous spread footing.
Civil Court 3-story
Criminal Court 3-story

Juvenile Court 3-story

2
Soil

sandy

silty clay

sand & gravel

sand & gravel .

111

. send & gravel

silt & sand &
decomposed
rock

sand-clay

sand-clay

cchesionless
cochesionless

cohesionless

104

3 4 5
Dist. Depth Dist./Depth
12 22 0.6:1
8 15 0.5:1
14 £t 30 £t 0.4:1
20 ft 32 ft  0O.6:1
22 £t 28 £t 0.811
23 £t 32 ft  0.7:1
6 £t 12-15 £t 0,5:1

to 0.4:1
L5 £t 33 ft  L.4:1
37 £t 45 £t 0.8:1
Q- 25 £t -
Q 25 ft -
0-30 ft 30 £t  1:1




1 ' 2 : 3 4

Building Soil Dist. Depth  Dist,/Depth
1020 G Street clayey sand 24 £t 23 £t 1:1 '
8-story spread footings & gravel |

- ‘ ‘ ‘ * o,‘“ '
1100 G Street - send & gravel g ft 11 ft T

1l-story spread footings

The extent of the underpinning, as expressed by the distance
to depth ratio, is quite variablé and asppears to be'governed, as can
be expected, by a number of factors such as scil properties, type of
building and loading condition., The informetion is too limited to
allow an attempt to separate the variables.

Since underpinning is more of an art than a science; economlcs
may be realized if contractor and the engineer could jointly design
the.underpinning as thé_contractor knows his capebllities and the
engineer is interested in the end product. However, it is elwsys =
question whether or not underpinning is needed in the first place, a

more rigid excavetion support may serve the same function, but in a .

more economical way.

D. Excavation Suppoft Sysiem
1. Type df excavation support systemﬁ

a. Sheet piles ’ ” b. Pit wall

¢, Soldier piles with legging of wood, steel, concrete

d. Slurry trench constructed well with:

a) bar reinforcement 'd) pile reinforcement

e, Others

Soldier piles with timber legging was definitely the most
common system, Variations to this system were noted by using gteel
end concrete lagging. Steel sheet pilihg is the next most commeon.

Slurry trench wall with pile reinforcement (SPTC) was used on one
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project and pi£ wall was used on one project., A 90-ft-deep excavation
was'reportedly planned to get its support from 8-ft diameter cylinder
concrete piles. More thén 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
uypon space or right-of-way limitations. The selection was said to be
besed 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 limita-
tions,

3. T&pe of bracing'or tiebacks?

Most common is bracing by WF beams or pipe strufs. Anchored
tiebacks are repcrted in three cases, in one of which the anchors are
specified as deadmen. Trusé struts have been used for one project and
reinforced concrete is planned as bracing for the 90-ft-high é&linder
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
prestressiné\ranged beﬁween 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 ground support system
will be used in the final structure was the project using the cylinder
pile wall. The top bracing will become part of the roof structure of

the completed facility.
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6.. Were parts of the excavation support retrieved? ‘Speéify
members:

Parts of the excavation support system was retrieved in all

prcjects except one., The contractor can in most cases retrieve, in

order, (1) struts, deck beams end other crossbracing, (2) wales,

(3) sheetpiling, (4) upper part of soldier pilles and lsgging. Suc-

-

cessful retrieval of the entire excavation support system, including
lower parts of soldier piles and lagging, appears to be very unlikely.
7. In your cpinion was the criteria established for design of
the excavation support conservative, not conservative,
other opinion? :
The opinion was, in all ceses except two, that the criterie
were "consefvative". 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 special equip=
ments were all related to driving piles or auger holes for inserting
piles. One contractor had to build avspecial'rig to get in under a
Pridge and another developed and patented a sbldier plle puller with
400 T capacity.

9. Did any of the following environmentel criteria affect the
equipment selection?

5

a.  Air pollution b, Noise

e. Dust ' _ . d. Vibration
e.. Site appearance - . . . ..7--. L. --Other

Noise and vibration was mentioned in four cases to have head

effect on the equipment selection. Noise alone was mentioned in one

" case. All the criteria was believed to have effect on cme project to

be started in 1972,
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10, Did the readily available commercial equipment permit you
to work within the environmental criteria or did you have
1o modify the equipment? Describe the nature of necessary
modifications, '

All respondents answered thet the "readily aveilable commer-
cial equipment" did permit work within the environmental criteria,

11, Was the performence of the excavation support system moni-
tored? What was monitored?

a, Settlement of ground surface outside excavation?
b. Settlement of adjacent structures?

¢. Movement of vertical retaining walls?

d. Bracing loads?

e, Other?

Settlement of the ground surface was monitored cn 16 projects
and of adjacent structures on 13, The movement of vertical walls on
geven. 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 e surprisingly lack of observation of stresses in the
ground support system even on the largest projects included in this
survey.

12, ° What compconents or methods were used for monitoring?

a. Settlement :

(1) Bench marks: On structures on ground surface
(2) Internal settlement probes within soil -

A éombination of benchmarks on ground surface and on strﬁc-
tares was used on 1l projects, benchmarks only on structures on two
and only on the ground on two. Internal-settlement probes were used
on two projects.

b, Latefal movement

(1) Bench marke: on structures on ground surface
(2) Slopemeters: within 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. Slopemetersnalone on the excavation support or in the soil
Weré used in one case each, In the remaining five monitored cases:
benchmarks both on structures anﬁ on ground were ﬁsed three times and \
only on the groundrtwice. | |

c. Earth pressures and locad on excavation support

(1) within soil: Pressure cells, Flat jacks
(2) On bracing: Hydraulic jacks, Load cells, Strain
gages
(3) On wall members: Strein gages
Strain gages were used on three projects on the tracing and
cne project both on bracing end on wall members,
d. Others (such as crack observations), Describe:
Preconstruction surveys of buildings including teking pic-
tures were mentioned under this question, also the use of "Tell Talesg"
?uch es teping of Jjoints. The deflection of the soldier plles was

checked in one case,

13. How frequently were observations mede of the moniltoring
system?

The ohservations were commonly mede either on a daily or
weekly basis., Schedules of increasingly larger intervals were used

in some caseé e.g. first deily, then weekly, and finally monthly.

14. In your opinion were the employed systems and observation
methods reliable? :

A1l respondents, except one, ‘'who hed used & momitoring system

answered "yes" to this question., No explanation was given for the

case where the monitoring system was considered as unreliable.
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15, Were asny changes made in the excavation support system or
in the cons*ruction procedure due to monitoring?

One level ;f Lateral bracing could be eliminsted in oné
case as the mbnitoring system showed thet thé loading was not as
muéh as anticipeted. Some settlement was oObserved in another case
ana the contractor was directed to close up with soldier pile spacing
especially at utility locations. The soii 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 mede 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 paris that cammot 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 mist be kept in mind when designing the excavation sup-
port system‘to assure that there‘is equipment availeble that can
install the étructure.

Instrumentation may bhe used to check that the sctual con-
ditions agree with the design assumptions; Chenges can be gventually
made during construction which mey cost savings to the owner and/or
contractor. However, no instrumentation shéuld be installed without

the purpose being clearly understood and specified.
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E. Groundwater end Deﬁaterigg
1. Type of dewatering system

-

a. Deep wells b, Open pumping in

c. Open pumping in sumps : ghallow wells
d. Well points e. 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 no;ed that the
seepage was very'sméll from perched water table, A coﬁbinétion of
shallow wells, sumps and well points wes used in one pfoject in‘a
soft 1o medium s3iff clay. |

2. Was the dewetering system'planned’ by the engineer, the con-
tractor, or other outside specimlist? ‘

The dewatering is generally plamned by the contractor, fre-

quently with assistance from cutside Dewatering Engineer or Consultant,

The engineer was reported to have planned the dewatering only in cne
case, Basic dewatering specifications mey otherwise be furnished by

the engineer.

3. Did the system operafe at design capascity?
If not, was this due to plamning or installaticn?

4. Approximate actusl cepecity of dewstering system per 100 ft
on construction in gpm?

All systems except two operated at design capacity. The
actual capacity per 100 ft of construction varied frém lesg than 1
gpm to 300 gpm.> The 300 gpm was for deép wells in granular meterial
with the groundwater 10 to 20 ft from the surface. The 1. gpm or less
was for one of the systems thet dld not work, Deep wells were used
also there and the soilsl consisted of granular material andrs'tiff

clays with the groundwater 10 ft below the ground surface,
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5. Did ihe specifications require drawdown inside the excave-
tion to a certain depth below:

a. Bottom of excavation

b. Top of fi11 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 groundwate;'elevation maintained outside
the excavation? How was this accomplished?

The original groundwater elevafidn was maeintained in one
case but the.respondént did not describe how it was accomplished,
7;| Was the drawdown monitored?
The drawdowq_was moﬁitored on ten of the proje;ts.
8. What waes the general laycut of thé'monitoring system?.
- (Ex, spacing between observation sections and distance to
observation polints.
The specing between the observation seetiohs varied greatly
from 50 £t to 700 £t. The max. offset was commonly 100 to 150 ft

from the excavation,

‘9. Did the mcnitoring system provide the intended function?
If not, what was the reason?

All respondents, except one, wﬁo had used dewatering and
employed a monitoring system stated that the system had provided the
intended function. The non-functional system was said to give "erratic
readings, probably due to perched water tables and éther conditions not
representative for ﬁhe gene:al water table.”

10. Did eny piping or boils ocecur?
If so, describe the corrective measure teken.
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Only one isoleted cese of blowout in a desp well was reported.

No description of any corrective measures were given.

The dewatering systems'appear 1o be operating téchnically,

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 grouhd water under

certain conditions should be obtained.

The ground support structures

mist be overdesigned to compensate for this potehtial lack of knowledge

in dewatering.

F. Iraffic Maintenance snd Decking

Was traffic requirement to meintein full street-width or

1. Was excavation decklng required?
2, Did decking hbecome a pert of finsal structure?
3. Was decking installed above existing street grade?
4, Was decking instslled before full-depth excavation?
5.

“part street-width open?
6l

Were decking deteils included in design drawings?

Traffic deckihg was required on 12 projects but did in mo

case become a part of the final structure. The decking was installed

above final grade only on one project.

The instellation was made

before full depth excavation in all cases. The requirement was to

keep the street partislly 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 wes used in all cases. The timber

varied between 8" x 8" in 12' lengths to 14" x 14" in 17.5%:lengths

or 12" x 12" in 24' lengths,
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8, How was decking supported?

On excavation suppori?

On independent support system?

On ground outside excavation?

. Were intermediate supports used in combination with
the system checked above? :

o o

9. If intermediate supports were used, did they become a part
of the final structure?

The decking was in all cases, exceﬁt two, supported by the
excavations suppoft (soldier piles), Independent support was used
in the two exceptional cases.

Intermediate supportis 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?
Fntrances had tc be maintained during installation of the

traffic decking, and construction ecquipment was permiited on the

decking, on all preojects where decking was used,

Timber decking was used by the contractors in all cases
where decking was necessary. Timber decking has certain drawbacké,
such as werping, 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 solﬁﬁion 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. Utilities

1, Did specifications require the contractor to determine the
exact location of existing utilities?

114




2.

the utilities in all cases except ome. All utilitles were maintained

Were all, some, or none of the services maintained during
construction? ‘ ‘ '

The specifications did require the contrector to locate

Al

except on one case; there only "some' had tc be mainteined,

3.

Did the utilities have to be relocated for:

a. Excavation support system
b. Traffic decking

The utilities had to be relocated for the excavation support

on 12 projects, The utilities have elso to be relocated for the traffic

decking in four of these 12 projects,

4o

Wnat utilities were relocated by others in advance of
construction? :

a.. Water ' b. Sewer
c, Electric d, Telephone
e, Gas f.. None

Gas was relocated by "other" on ten projects. Water, elecm

fricity, end telephone on seven. Sewers had to be relocated on five

projects, Four projects hed no relocation, while 4 projects required

‘relocetion of all types of utilities.

5.

Did utility work done by others:

a. Delay start of comstructiom
b. Lengthen the construction time

The utility work delayed the start of construction on seven

projects and lengthened the construction time on seven projectsJ 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 uytilities were supported from the excavation support
on 11 projects and from the traffic decking on seven. The utilities
were supported both from the excavstion support and treffic decking

on five of these projects.

The presence of ﬁtilitiesllengthens the construction period
especially at-the beginning of the work while locating and exposing
the‘utilities and constructing the temporary supports. The construe-
tion activities may be completely stopped when unknown utilities are
encountered. Valuable time and money could'be saved if utilities
were either relocated shead of construction off the site or perman-
ently relocéted to utility tunnels, The permanent relocation would

facilitate the restoration work and permit the contractor to work more

freely with his equipment.

1. Whet was the general type of excavation equipment used?
Bgckhoes are most commonly used followed by clamshells,
dozers, and front-end loaders, hi-loaders, draglines and canveyors
are occasionally used, Different equipment is used for v&rious steges
of -congtruction, for example, the excavations are generally started
by backhoe aﬁd thén continued at larger depihs by clamshell assist-d
by dbzer 6r backhoe. |

2. What controlled the excavation rate?
Digging or spoil removal. If other, describe:
Digging controlled the excavation rate on eight projects.
The ground support, especially instellation of lagging, controlled on

three projects. Stage construction and traffic maintenance on cne.
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Spoil removal was the controlling factor in the Qase‘where & 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, ete.,, control or reduce the excavation
rate? If yes, describe: ’

Again, installation of bracing and support or protection of
utilities was repeated as the most commdn cause of reduced excavation
rate, besides the digging. ‘Other causes were poor $oil conditions and

excessive vibrations that caused concern and held up the work.

4. Was the spoil material hauled out on' remps 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 gpd Tamps onl& on three. The spoll was 6therwise
removed by backhoe, dragline, clamshells and conveyors wlthout the use
of what‘the)respondents would classify as ramps or shafts, |

5. What general type of equipment was used to tramsport the
spoll meterial out of excavation from place of digging?

The common means for transportation of the spoil material
is, as expected, trucks, the only exception being vhere the conveyor
was used, '
6. Did off-site transportation of spoil material Influence the -
©  excavation progress? For example, through traffic conges-
tian? How were such situations considered in the schedullng?
The traffic did influence the excavation progress in five

cases, Two respondénts~s£ated that this was teken 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 stenderd, 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,

T. Final Structure

1. How far was the excavation support system bullt from the
neat line of the flnal structure?

2. Did the excavation support system enter beyond the neat
line?
3. What corrective measures were taken if the excavation support

gystem was found to encroach on the final structure?

The excavation support system was built typically O to 5 £t
from the nesat line. The excavatioﬁ suppert system entered beycnd the
neat line in four caseé. The distance from support to the neat line
was intended to be three inches, 0.5 ft or less and 2 £% fespectively
when this happened. The correetive measures were generslly: to remcve
the lagging and place 1t behind the scldier piles, encase the piles
in. the structure, cut holes in the webs of the soldier piles for bars
to be encased in the structurai concrete, place additionzl reinforce-
ment against cracking and apply additional external weaterproofing;
parts of soldier piles may have tc be burned off.

4, Were there, in your opinion, any provisions that dould have
been made in the design of the finael structure that woul”d
have facilitated the. construction?

There was only one suggestion of a change that would have
facilitzted construction; long reinfeoreing bars from the walls for
slab reinforéem&nt, interfered with the comstruction. The bars

- should have been doweled out when possible,
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Encroachment of soldier piles into finel structure does‘ﬁot
seem to be & serious problem. Designers should keep iﬁ mind the feas-
ibility of different construction procedures and their limitetions in
appiication when designing the finel structure. The final structure
must be compatible with the groundsuppert system.and other temporary
construction elements, The designers must be aware of edvancements in
construction methods and adept their design fhereafter. The désigners
may also have to initiate new ideas_that cen speed up the construction

and thus cut the costs.

Jo Subsurfacé‘Conditions
1. Was the subsurface informetion adequate for construction?
The answers to this question were identical to the answers
from Bl; in octher words,'fhe information deemed adequate for'planning;
it was also godd for construction.
2. Did any soil type causé spécial pfoblems or did unéxpected
subsurface conditions affect the construction? Describe

the soil type and the nature of the problems,

3. Whet additional subsurface information would have been
helpful for the construction?

Problems were described from fdur projects, three of these
relate directly to the behevior of clays.
1. The soil profile consisted of soft to medium stiff clays,
The softer clajs caused problems when the subﬁay profile rose to the
surface, Piles were‘driven deeper to‘counteract the movement. It
was not felt that any additional soil ihformatidn would have been

_necessary and the problems were expected.
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2. A Sbft clay was encountered which was too unétable tc run
‘equipment on. No additionel informetion 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 wes not known until excavation-Waé completed. Aveailzble borings
wére several hundred ft apart. More samples should have been obiained
in the borings which indicated only granular materizl. The clay affecfed

" 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 geologi;al
stratification and the groﬁndwater conditions, "It should be kept in
mind,” when planning the geotechnical investigation, that even minor
pockets or layers of unsteble material may jeopardize the integrity
of the ground support system and delay the construction. The design
must generally have been overly conservative from tﬂe beginning since .
no further information wes deemed necessary in most projects even when

unexpectedly bad soil caonditions were encountered.

K. General
1. Did any consiruction procedures result in compleints 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 com-

plaints. A fifth project in a redevelopment erea was &lso completed

without complaints. Following are some typical problems encountered:
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-- Pile driving caused cracks in w3118'and/ér dewatering
mey have been cause of settlement in basements, o

-= Loss of business end inability to park at curbside, some
forced closures of marginal buSinésses;vdust, mud,‘and noise were
also sources of com@laints. | |

-— Slurry caused mess, access to stores was limited, traffic
waé'limited through construction site, therefofe, store owners felt
loss of business,

-- Interference with access to edjoining business properties.

-- Vibtration-noise-dust-traffic~congestion-pedestrien treffic
inconvenienced during construction, .

-- Noise and temporary disruption to parking in front of
business establishments; -

~-- Interference with reteil business. \Compreasbr operation
noise, épillage,of excavation material from trucks, poor ﬁousekegping
and programming of work by contractor,

-~ Degign of facility, fumes, dust, noise, inconvenience,
and lack of access for customers, disruption of utility services,
damage to property, window breaskage, working days, working nights;

-- Minor complaeints, but slowed-down business and broken
windows,

2. Were any not previously described methods used or bonsidered
© that you would characterize as unconventlonal or innovetive?

A few methods, all from different areas, were described,
-= Underpinning of footings using prestireased concrete
‘ segments . '

-- Prefabricated snd sectionalized traffic bridges.

121



N

;- Tguss 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 effilclency of
censtruction and thereby reduce the construction time?

Seven "yes" answers and five '"no" answers to this question,

4. Were any precast or preeésembled elements used for any part
of the construction?

The following elements were preassembled or precasti on one
or several projects. .

-~ Temporary timberdécking into panels,

-- Leteral bracing for ground support.

-- Precast "T" beems for roof slab,

- frecast beams for sidewalk gratings.

-- Transverse traffic bridges.

== Structural steel frame for roof and mezzsenine walls,

-- Precast concrete parapet walls.

5. Would, in your opinion, increased use of precast or pre-
assembled elements facilitate the work and thereby reduce
the construction time?

Fiﬁe yes" and five "no" answers. The application of these
‘methods depends very much on.the'project; in other words, increased
use may prove to be feasible if the use of‘precast OT preassembled

elements is considered in the design.

6, Would you increase your research if equipment and methods
could be patented?

Four "yes" and seven "no" answers., OUne yes answer was

qualified that "recognition would encourage research'.
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7. What would you consider to be the bottlenecks in the‘present
methods of cut-and-cover construction, List in order of
importance.

The following‘were the bottlenecks listed in order of
impoftance: | ‘

Very frequently listed: Utility relocation, Treffic

Occasionally listed: Coﬁmunity objections, Humen and
public environment, Dewatering end dreinege, Backfill and compaction.

Listed once: Support of utiiities, Depth of excavation,
Excavation, Space for work, Undue concern with minor ground ﬁovéments,

Excessive time for stripping forms, Restrictions on working time,

Restrictions imposed by governing city agengies permits, ete.

Businesses definitely lose revenue during construction
perlod because people stay eway from the construction area due to
lack of parking, noilse, dust, mud, traffic congestions, etc. It is
the general opinion that preassembled, precast, or prefabricated
elements may facilitate the work if considered in the initiel design.
At present, traffic decking is frequently preassembled wlith several
contractors showing imagination by preessembling elements for other
purposes, however, on some projects, imaginative initiatives were
discouraged. The answers clearly point out that the majdf bottlenecks
are the utilities end traffic with conslderable problems due to the

environment, the groundwater control and the backfilling,

Genersl About The Reéspondents

Ten of the responding companles were Consulting Engineers,
seven Contractors, and one company did both design and comstruction.

A11 the Consulting Engineering companies elso did construction inspection.
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APPENDIX C

CANADIAN NOISE-CONTROL BY-LAWS
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BOROUCK OF ETOBICOKE

BY-LAW NO. T97
A DBY-LAW RESPECTING NOISES

NOW THEREFORE THE MUWICITAL COUNWCIL OF THE CORPORATION OF TRE BOROUGH
OF LTOBTCOKE ENACTS AS TFOLLOWS: -

1. No person skall ring any bell, hlow or sound any

horn or cause same to be rung, blown or sounded, shout or cause,

Create or permit any unusual nolse or nofse lilely te disturh the

Jiahabjtants,

“

2. None of the provisions of this By-Law ghall apply to:
(a) any excavation or construction work, including ths
'.erection, demolition, al:efation‘nr repai; of .any
.buiiding authorized by the Corporation and under-
takan between the hours of 7:00 o'élock ia the
' forenoon and 7:00 o'clock in the afterngoen of the

same day on any day other than Sunday;

(b) " any situations of public convenience or necessity.

3. ,' Any persoh coaviccted of a breach of any of tha provisiens

" of this By-Law shall forfeit and pay ia the discretion of the coavicting

Magistrate a penalty’ not exceeﬂing {exclusive of costs) the sum of Throo
Hundred ($300.00) Dollars for each offeace, recoverable under The

Municipal Act aad The Summary Conviction Act.

4. By-law Number 8233 of The Corporatioa of the Township of
Brobicoke, By-Law Number 2421 of Tha Corporation of the Town of New

Torento and By-law Number 2513 of The Corporation of the Town of Mimico

are hereby repealed. \
. o &

READ A FIRST, SECONU AND THIRD TIME AND PASSED IN COWNCIL THIS 17th
day of June, . A.D., 196B. ' : ,

: . —

E. A. Horton
MAYOR
126
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Lt ,,,,.-.m-—u-LL No . 206

Boaouc:u o SCARBOROUGH _
BY-LAW Nuum,n IQ 865, - —

being a by-law tu prohibit the ringing of bells,
the biowing of horns, shouting, unusual noiscs
and noises likely to dlsturb the inhabitauts of
the Municipality. .

NOW THIREFORE BE IT AND IT IS HEREBY- ENACTED:
1. » No per_sén shall riné any bell, blow or sound aﬁy horn or cause.l
" same to be rung, blown o:: sou.nﬂed, shout or create, cause or permit.any unusual
noise or:any noise likely to disturb fﬁe inhabitants of the Municizality.
é. -For the purpose of Section 1, and without limiting the
-generality of the foregoing, the following noises or sounds, among others, shall
be deemed to be noises likely to disturb the inhabitants. ‘

(@) The sounding of any bell, horn, siren or other
signal device on any moto¢ vehicle, motorcycle, ' .
+bicycle, street car, or other veh:.cle of whatso-
ever kind, except when requlred by law. -

(b) The sounding of any such bell, 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
irstrument of whatsocever kind when such radio or
phonograph or instrument is played or operated in
such manner or with such volume as to annoy or
disturb the peace, guiet, comfort or repose of any
Individual in any dwelling house, ‘apartment house,
hotel or other type of residence.

(d) 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 net apply in areas which,

by the Borough's Official Plan or by a restricted .
) area By-law, are designated. Agricultural. ) s
"(e) The grating, grinding or rattling noise or sound

- paused by a condition of disrepair or maladjustment
of any motor vehicle, motorcycle, or other vehicle
whatscever or part or accessory thereof.

) The blowmg of any steam or air whistlc attached to
or used in connection with any statienary boiler or
sther machine or mechanism, exeept for the purpose
of giving notice to workmen of the time to commence
or ceasc work or as a warning of danger.

(8) The discharge into the open air of the exhaust of
- any steam engine, stationary internal combustion
engine, mutor vehicle or motoreyéle except through
. a muffler or .other device which effectively preventl
f loud or explosive noiscs. )

.. () My noise avising between the hou of R: Df} o‘elock P
of any day and 7:00 o'cluck a.m. of the next following
day frum amy. excavation or construction work whatsocver,
Including the crection, domolition, altemration or repalr
of any building, .mrhuvuod by the Cerpovation except in
ease of nesessity anet then uuder a peradt Leom the
Comminsioner of Mildings or Cumlssioner of Wovkn.

- - 127



2157

-lz -

(i) Any unnecessary noise in the vicinity of any church

schopl, seminary of learning or court while the saume

is in session, or in the vicinity of any hospital or
convalescent or rest home when such noise interferes
pith the undertuking of such hospital or home, prov1ded
conspicuous signs are displayed in or upon‘the streets
adjoining any such school, church, court, hospital or
home indicating that loud noises are prohibited in the
vicinity. .

(i) The noise created by driving any vehicle bcéring
"material, articlies or things which are lcaded upon
such vehicles in such manner as to create such noise.

() The noise or sound crcated 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 attention to any performance, show or sale
or display of gpods, wares or merchandise or which
projects noise or sound 1nto any street or, other public
place.

(1) 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, sound-
reproducing, or sound transmitting instrument or
apparatus in or upon any vehicle except for such time
and under such conditions as Council may prescribe.

(M) Crying, shouting or loud épeaking in or adjacent to
‘any public street or place.

~ None of fhe provisions of this By~law shall apply to:

(@) 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 cor other reasonable gathering,

i provided written permlssion of Council has first been
obtained.

() Any military or other band or any parade, operating
under written permission flrst obtained from tne
Council.

{c) Any newsboy, peddler, hawker or-petty tradesman plying
his calling legitimately and moderately.

(@ Any vehicle of the police or fire deparfment or any
ambulance or any public service or emergency vehicle
uh'le answering a call.

{e) ‘Thc sound from any private radlo 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 Erom
such’vehicle,

G? Any sound arising from the opcration of any railway
which operated under The Railway Act of Canada or
from any plant or work in conncetion with any such
railway. .

(g).- Any ease of publia convenience or necessity, .
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-3 =
Y. | Ahy person convicted of a breach of any of ;hclpéovi;inns.
_;f fﬁiQ'By—iaw shall forfeit and pay, at thé'discretiﬁﬁ of thgicanéicting
Magistrate, a penalty not-exceeding {exclusive of costs) the sun of $300.00
for each offence;. and every such penalty shall be r'e'co'verable, under The
_ Summary éonvictionslﬁct, all of the provisions:of which shall apply, except

that the imprisonment may be for any term not -exceeding six months.

5 ' By-law Number 12740 is hereby repcaled.

READ a FIRST, SECOND.and THIRD time and passed iﬁ open

Council this [T 7H day of , Jury , A.D.JS 1967,
- .
o
T . L4 Mayor
p.
<€ .
< \ .
<
r . /S;;‘\‘;/iézz
e o il DEPUTY Clerk
P’. ) s S : i ;
Yrvwvv :
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OFFICE CONSOLIDATION

This consclidation is prepared for purposes
of convenience only; for accurate reference see by-laws
as adopted by City Council. ‘ :

CITY CLERK
By-law No. 14913 as amended by By-law Nos. 15171 and 19821.

Respecting Noises -

A

(Passed March 14th,, 1938,

The Council of the Corporation of the City of
Toronte enacts as followe:

1

No person shall ring any bell, blow or sound
any horn or cause same to be rung, blown or sounded, shout,
or create, cause or permit any unnecessary ncise which
disturbs the inhabitants,

For the purpose of Section l;.the follawing
noises or sounds, among others, shall be deemed to be.
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 period of time.

(3) The sound or noise from or created by
any radio or phonograph, or any musical
or sound=producing instrument of whate
soever kind when'such radio or phonograph,
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(4)

(5)

(6)

)

(8)

or instrument is played or operated
in such manner or with such volume
as to annoy or disturb the peace,
quiet, comfort or repose of any
individual in sny dwelling house,
spartment house, hotel or other type

. -of residence.

Any sound made by any animal or bird
which disturbs the peace, quiet, comfort

" or repose of any individual in the neigh-

bourhood.

The grating, grinding or rattling noise

or sound caused by a condition of disrepair
or maladjustment of any motor vehicle,
motorcycle, or other vehicle whatsoever

or part or accessory thereof,

The blowing 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 discharge into the open air of the
exhaust of any steam engine, stationary
internal combustion engine, motor vehicle
or motorcycle, except through a muffler

or other device which effectively prevents
loud or explosive noises.

Any unnecessary noise arising between
the hour of 6:00 o’clock p.m. of any
day and 7:00 o’clock a.m. of the next
following day from any excavation or
construction work whatsoever, including
the erection, demolition, alteration or
repair of any building authorized by
the Corporation, except in case of urgent
necessity and then under a permit from
the Commissioner of Buildings or
Commiesioner of Works,
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(9)

(10)

(11)

(12)

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

such noise interferes with the under=
taking of such hospital or home, provided
conspicuous signs are displayed in or
upon the streets adjoining any such
school, court, hospital or home indicating
that loud noises are prcochibited in the
vicinity,

The noise created by driving any vehicle
bearing material, articles or things
which are locaded 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 fer
attracting attention 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 use or
operation of any radio or mechanical
loudspeaker or amplifier or other in-
strument or device or sound-producing,
sound reproducing, or sound transmitting
inatrument 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)



(13) Crying, shouting or loud speaking in

or adjacent to any public street or
place,

None of the provisions of this By-law shall apply to:

(1)

(2)

(3)

(4)

(5)

(6)

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 Corporation has
first been obtained. (19821

Any military or other band or any

parade, operating under written permission -
first obtained from the Council of the

said Corporation., (19821)

Any newsboy, peddler, hawker or petty
tradesman plying his calling legitimately
and moderately,

Any vehicle of the police or fire
department or any ambulance or any
public service or emergency vehicle
while answering a call.

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-
fivea feet from such vehicle.

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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(7) Any case of public convenience or
necessity.

(8) The operations of the Salvation Army
as heretofore carried on, (15171)

1y

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 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 Convictions 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 validated by the Legislature of the Province of
Ontario.

R.C. DAY, . J.W. SOMMERS
Mayor. ’ City Clerk.

COUNCIL CHAMBER,
Toronto, March 14th, 1938.
(L-Sl) . i .
By-law No. 14913 validate Chap. 73 Statutes of Ontario, 1939.

By-law No., 15171 approved by the Ontario MunicipallBoard
(PiFvo 8615) JUIY 5' 1939-

By-law No. 19821 approved by the Ontario Municipal Board
(P.F.M. 5536-56) December 19, 1956,
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\ THE MUNICIPALITY
OF ‘METROPOLITAN TORONTO

BY-LAW No. B35,

To prohibit the driving or operating of vehicles creating unduc noise within

The. Municipality of RMetropolitan Toronto.

The Coﬁncil of The Municipality of Metropolitan Toronto HEREBY
ENACTS as follows: o .

1.
(a)

(b)

(c)

In this by-]a\v,‘

“motor vehicle” means zutomoblle, motorcvele and any other
vehicle propelled or driven otherwise than by muscular power
and used for the transportation of persons or things but does
not include the cars of electric or steam railways or olher
motor vehicles running only upon rails.

‘“undue noise” means any sound, the overall sound pressure
level of which exceeds 94 decibels when measured at a distance

~of 15 feet or more from its source by use of the C-weighting

scale of a sound-level meter.

“sound-level meter” means an Instrument consisting of the
following components:

(i) meter type 1551-A manufactured by the ‘General Radio
Company of Cambridge, Massachusetts, U.S.A., without a
Rochelle-salt-crystal diaphragm type microphone. ‘

(i) microphone transformer type No. 759-P26 manufactured
by the General Radio Company of Cambridge, Massa-
chusetts, US.A.

(iii) dynamic microphone type 759-P27 manufactured by the
General Radio Company of Cambridge, Massachusctts,
US.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.

{lv) microphone extension cables type No. 759-P22 as manu-
factured by the General Radio Company of Cambridge,
Massachusetts, U.S.A.

which when appropriately assembled provides a means. of
measurement of noise and other sounds in decibels when
acouslically calibrated at a frequency of 1,000 cycles per second
to measure the overall sound pressure leve] at the microphone

- thereof relative to 0.0002 microbars.
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2. No person shall drive or operate any motor vehicle that creates
an undue noise within the limits of The Mumc:pa.hty of 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 of this
by-law shall . upon conviction thereof. forfeit and pay, at the discretion
of the convicting magistrate a penalty not exceeding (exclusive of
costs) S300.00 for each offence. '

5. This By-law shall not become operative until a'pp'roved by the
Department of Transport. ’

"ENACTED AND PASSED this 21st day of October, A.D. 1958,

W. W. GARDHQUSE, . FREDERICK G. GARDINER,
' Clerk. Chairman.

{Corporate Seal)
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'Department of Transport.

THE MUNICIPALITY
OF METROPOLITAN TORONTO

BY.LAW No. 1790,
Te amend By-law No. 835.

. The Council of The Municipality of Metropolitan Toronto HEREBY
ENACTS as follows:

4. Clause (b) of Section 1 of By-law Né. 835, a By-law “To prohibit
the driving or operating of vehlcles creating undue noise within The
Munlcipality of Metropolitan Toronto”, is repealcd and the following
clause inserted in licu thereof:

~ (b) "undue noise” means any sound, the overall sound pressure

- Jevel of which exceeds 9 decibels when measured at a distance

of 15 feet or more from its source by use of the C-weighting
scale and the “slow” setting of a sound-level meter.

2. This By-law shall not become operative until approved by the

ENACTED AND PASSED .this 13th day of November, A.D. 1862,

WILBERT W. GARDHOUSE, ) WILLIAM R. ALLEN,
‘ Metropolitan Clerk. Chairman,
(Corporate Seal) : : ‘

I hereby certify this to be a true and correct copy of Bylaw
No. 1790 passed by Council on November 13th, 1962.

Metropolitan Clerk.
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PASSED_Scptember 11 1967
i YORK TO\VNIHllF ,
{

- ABY-LAW
; No.____ 156

§ TO REGULATE noises within
the Borough of York.

i » 4//;] 47/{9“”;73
[ aaj /7 7970

|

- W/? ﬂ-/’é“’d”‘ﬁ

] ' M\sj/ﬁ’/
| 5

INTRODUCED BY

Alderman W. Saunders
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THE CORPORATION OF THE BOROUGH OF YORK

I oL 207

LOBY-LAW

Number 186

TO REGULATE noises within the Borough
of York.

WHEREAS Section 379, Subsection (1) paragraph 118
of The Muricipal Act, Chapter 249 R.S5.0. 1960 provides that
the Council of a munlc1pallty may pass by-laws for prohibiting
© or regulating the ringing of bells, the blowing of horms, 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 THEREFORZ THE COUNCIL OF THE CORPORATION OF THE

BOROUGH OF YORK ENACTS AS FOLLOWS: =
-1 -

Within the éorough of York no person shall ring any
bells, blow or sound any horn or cause same to be rwg, blown,
‘or sounded, shout, or create, cause or permit any unusual noise,
or any noise likely to disturb the inhabitants of the Borough

of York, - ) _ -2 -

Nothing in this b&-law shall be deemed to prohibit

the following:

(a) the sounding of any bell, horn, siren or other
signal device on any motor wvehicle, motor cycle,
. bicycle or other vehicle of whatsoever kind, when
the sounding of such signal device is required
by law;

(b) 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
answering a call;

(c) the ringing of any church bells;
139



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
provisibns of this By-law shall forfeit and pay, at the discretion
of the_qonvicting magistrate, a penalty not exceeding the sun of

Three Hundred ($300,00) Dollars exclusive of costs,

ENACTED AND PASSED this llthday of September

l MAYOR

y)Q‘
‘\% {U!':_L"f.z."_"\r

1967,

CLERK
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BOROUGH_OF NORTH_YORK
BY-LAW NUMBER 2.465.

A BY-LsV respecting unusual noises or noises within
‘the Berough of North York.
| THE MUNICIPAL COUNCIL OF THL BOKGUGH UF WORTH YORK
HEREBY ENACTS aS FOLLOVS:
l. No person shall ring bells, blow horns, shout or
make or permit unusual noises,‘or noiscs likely to disturb

the inhabitants.

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 ragistrate, a penalty not

" exceeding (exclusive of costs) the sum o Three Hundred
Dollars ($300.00) for each offence; and every such penalty

shall be recoverable under the Summary Convictions act.

3. By-law Number 23263 passed on the 22nd day of June,
a.D, 1970 is hereby rescinded.

ENACTED and PaSsky this 1lth day of September
A.D, 1972.

{$gd) E., Roberts . __(Spd} basil Hall
. Clerk ’ layor

(S LAL)
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'THE CORPORATION OF THE
BOROUGH OF EAST YORK

BY-LAW NO, 98

To prohibit or regulate noises.

WHEREAS by Section ls of The Municipality of Metropolitan Torontd
Amendment Act, 1366, Statutes of Ontaric 1966, Chapter 96, the Township
of East York znd the Town of Lesside were amalgameted undar the name
of The Corporation of the Borough of East York;

. AND WHEREAS by Section (7 of The Municipal Act, R.5.0, 1960,
Chapfer 249, as amended, the Councii of the Corpeoration has power to
amend by-taws of the said former Township and former Town;

AND WHEREPS by sub- paragraph [14 of sub-section | of section
379 of The Municipel Act, R.$.0. 1960, Chapter 249, as cmended, by-laws
may be passed by the councils of local municipalities for prohibiting
or regulating the ringing of bells, the biowing of horns, sholting and
unusual noises, or noises likely to disturb the inhabitents,

AND WHEREZS the Council of the Corparstion deems it desirable
to enact reguletions and prohibitions pursuant to the said stetutory
aufhortfy,

THEREFORE the Council of The Corporaf|on of +he Borough of East
York HEREBY ENACTS as follows:

1. in this by-law,

(a). "Chief Building Inspector” means the Chiet Builzing
Inspector of the Corporation and |nc[udes a Deputy
Building Inspector thereot;

(b} 'Commissioner of lorks" ineans the Zommizsioner of Works
of the Corporzaticn and includes & Deputy Cammissicner
of Works;

(¢) "motor vehicla" means any self-propetled vehicle,
designed for trancsparting property or one or more
persons;

(d) "person' includes a corporation and the hsirs, executors

_administrators or qfher legal representatives of ¢ person
to whom the context can apply according To law;

(e) "vehicle" includes a motor vehicle, trailer, fraction
engine, tractor, road building machinz ans any vehicle
drawn, propelled or driven by any kind of power,
including muscular power.

2. In the Borough of East York no person shall:
(a) ring a bell or cause or permit a bell to be rung;
(b) bliow & horn or cause or permit & horn To be bicwn;

{c) shout;

(d) make an unusual nolse, or ceuse or permit the meking
of such a noise;
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{e)

3.

make a noise likely to disturb the inhabitants of
the Borough of East York, or cause or permit such'a
noise to be mace. )

For the purposes of subsection (e) of section | of this by-lew

the following noises or sdunds shall, without limitations of the
generality of such subsection, be deemed to be noises iikely to disturb
the inhabitants of the Borough of East York:

(a)

(b}

{c)

(d)

(e}

(f)

(g)

the sounding of & bell, horn, siren or other signal
device on a vehicle, except when such sounding is
regquired by law; .

the sounding of any such bell, horn, siren or other
signel device for .an unreasonably long period of time;

a sound or noise from or caused or created by a radio,
tefevision set, phonograph, musical instrument, sound-
producing instrument or apparatus of whatever kind
when such radio, television set, phonograph, musical
instrument, sound-producing insfrument or zpparatus

is playsd or operated in such manner or with such
volume as to unreasonably annoy or disturb the peace,
cuiet, comfort or repose of & person in o dwelling
house, epartment house, hotel or other residential

‘accommodat ion;

a noise or sound made by an animal or a bird which
unreasonably disturbs the peace, quiet, comfort or
repose of a person;

@ noise or sourd from or causeg or created by o

condition of disrepair of maladjustment of a vehicle
or 8 pert thereof or an accesszary thereto that un-
reascnably disturbs the peace, quiet, comtort or
repose of a person;

a ncise or sound from orcavsed or created by a steam,
electric o air whistie or 8 horn attached to or used

.in conneztion with z2ny stationary boiler, machire or

other mechanism or apparatus that unreasonably disfurbs
the peace, quiet, comfort or repose of & person, except
where such sound is given as a warning of danger;

8 noise or sound from or caused or created by a

stat icnary steam or internal combustion engine or

a device, apparatus or machine operated by compressed
air or. gas, gas, electricity or atomic reactor that

. unreasonzbly disturbs the peace, quiet, comfort or

W

repose ot a person.

B noise or sound vccurring at any time between 9:00
o'clock p.m. of any day and 7:00 o'clock a.m. of the

 day next following, from any excavation, building or

construction work, including without limitation of the
general ity of the foregoing, the erection, demolition,
alteration or repsir of any building or structure under

a permit therefor issued by the Chief Building Inspector, ~
except in the event of an emergency and then only under

the authority of a permit from the Chief Building Inspector;
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p

(k)

(H

{(m)

{(a)

(b

{c)

(d)

{(e)

a noise or sound in the vicinity of & school, seminary
of learning, court, hespital, convalescent home or rest
home if such noise interferes unreasonably with the
conduct or operation thereof, provided conspicuous signs
are displayed in or upon streets in such vicinity in-
diceting that the area is a zone of quiet;

& noise or sound from or about a vehicle and caused or
created by or from a person, animal, bird, article or
thing in or on such vehicle that unreasonably disturbs
the peace, gquiet, comfort or repose of a person;

3 noise or sound caused or created by the use or
operation of any drum, horn, bell, Television set,
phonograph or mechanical loudspeaker, or aTher
tnstrument or device or sound-producing, sound-
reproducing or sound-fransmitting instrument or
apparatus whatever for the purpose of advertising

or for attracting attention +o any performance, show
or sale or display of goods, wares or merchandise or
that projects noise or sound into any street or other
public place; :

8 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=-reprogucing or sound=-transmitting
instrument or apparatus whatever in or upon a vehicle,
except for such length of t+ime and unzer such conditions
as Council may by resclution prascribe;

crying, shouting or speaking loudly in or adjacent fo
any street or other public piace.

This by-law shal! not apply to:

the use or operation, in a public park or other

public place or any other commodious space in
connection with any gathering, public =lection

meeting or public celebration, of & loudspesker,
amplifier or other instrument, device or apparatus

for the amplification of a sound, provided that

written permission therefor has first been obtained

as prescribed by resclution of Council;

@ parade, provided that written permission therefor

has first been obtasined from the Board 2f Commissicners
ot Police for The Municipality of Metropolitan Toronto;

a newsboy, peddler, hawker or petty tradesman plying
his calling legally and in a moderate manner;

a2 slren, hern or bell of a police or tire department
vehicle, ambulance, or public emergency vehicle in
course of duty or vital necessity.

the operation of a railway that operates under and
in conformity with the Railway »ct of Canada or a

_ plant or work in connection with any such railway;

(f)

-(g)

a case of public convenience or necassity;

the cperations of the Salvation Army as heretofore
carried on;
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{h) construction or other work carried on by the Cor-
poration or directed or required by the Commissioner
" of Works or the Chief Building Inspector,

5. Every person convicted of a breach of any of the provisions of
this by~law shall forfsit 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 amended, of the former Township of East
York and By-law Numbers 939 and 1736 of the former Town of Leaside be

" and are hereby repealed.

FIRST AND SECOND READINGS: June 26th, 1967.
D. M, TUCKER TRUE DAVIDSON
Clerk. | Mzayor .
THIRD AND FINAL READING: June 26th, 1967.
D. M. TUCKER TRUE DAVIDSON

Clerk. - Mayor.
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Bill No.
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THE CORPORATION QOF THE
BOROUGH OF EAST YORK

BY-LAW NO._ 245

To smend By-law No. SEB, entitled
“Ta prohibit or regulate noises™.

The Council of The Corporation of the Borough of East York HEREBY

ENACT as follows:

l. The introductory portion of section 3 of By-law No. 98, entitled
"To prohibit or regulate noises™, be and is hereby amended by striking
out "1™ in the first line ang “limitations” in the second -line and
inserting in lieu thereot "2" and "{imitation' respectively, so that
such introductory portion shall read as follows:
"3, For the purposes of subsection (e} of section 2 of this by-iaw
the following noises or sounds shall, without limitation of the

ganerality of such subsectisn, be deemed to be noises likely to disturd
the inhabitants ot the Borough of fest York:"

FIRST AND SECOND -READINGS: August 13th, 1968.

D, M, TUCKER. ’ TRUE DAVIDSON.
Clerk. Mbyor.
THIRD AND FINAL READING: August 13th, 1968,
D. H. TUCKER. TRUE DAVIDSON.
Clerk. Mayor .
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The Committee on Envirormental Protection, to which was referred on July 13, 1971
{Mimutes, page B9), respectfully REPORTS:

INT ROl)UC‘I‘IDN

As set forth in the “Declaration of Policy,” (§1403.3-1.05) the aim of this legislation
is to preserve, protect and promote the public health, safety and welfare and the peace
and quiet of the inhabitants of the city. It 19 further stated as a matier of policy that the
making, creation or mainienance of excessive or unnecessary noises is a menace to the
public. The nature and extent of that menace is in the process of being defined in in-
creasingly clearer [ashion by scientific researchers and physicians.

No one quesuons the absolute fact that a .onunued exposure 10 noise beyond
certain measurable levels will create partial or toial deafness; nor the fact that far 100
many New Yorkers are subjected w these dealenimmg norse levels. It has also been
established beyond question that. noise causes tensien and nervous latigue, headaches,
depression and irritability. What is most friglitemng, however, is the apparent coutri-
bution which excessive noise makes toward the causation of hearl, respiratary and
digestive disorders.

Every indication avajlable suggests that the problem has been growing more and
morc critical over the years. New Yorkers are being subjecied to more rowse {rom
more sources more af the ume than ever before Ai 1he same Unie, noise preventaon
and noise abatement cfforts by government and big industry have been sparse and
sporadic at best. With raie excepuon, sovernmental effort s pressea only unl economic
or pohtical influckce is bu,up,[l :1a OHMHmn As for industry, far 100 often, the
very siatement of support, upon cioser examitatien turns oul to be oppasiiea 1 disguise
Aguin, even in ils own purciiase, conlract and cnforcement polic.ss, as weld as in
general autnude, governmental acuon belies the noble words trottzd ovt ior public
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consumption. The citizén, loo, both alone and in combination often fails to appreciate
his responsibility for reducing moise poilution

And yet, it has heen the individual New Yorker who has indicated that he will
no longer tolerate the awful noises to which he has been subjected. It is his outcry
and his support which have becn responsible for the enaciment of this legislation. His
continucd support {or bath enforcement and further development of this law must be
sought and encouraged.

This legislation 15 in many ways just a beginming. In a number of areas, for example,
we have mandated studies and called for legrslative recommendations based upon those
studies. In some other areas we are admittedly feeling our way; we believe we have
taken frst steps which can be (ully justified and will serve as a sound foundation upon
which 10 expand the law.

While this is probably the most comprehensive and advanced noise control legislation
in the country, we believe that it is fair, practical and enforceable. With cooperative
£ffert on the part ol ali New Yorkers, this new law can help provide the peace and
quiet which we believe to be essential for a healthy environment.

This proposed local law, lowo. Ne. 6bl—the noise control code, was introduced
in the Council on July 13, 1971,

The Committee on Environmental Protecton held a public hearing on September 9,
1971, followed by a public hearing on October 6, 1971, Subsequent thereto, the com-
mittee held 3 executive sessions, the last being on April 28 1972, at which many of
the proposed amendments were discussed. On -May 31, June |, and june 7, 1972, the com-
miltee held 3 open mectings at which the aflecied parties, mduslry, labor ulility groups

were present, as well a5 the environmental prmecuon adminustiration, Followmg these
2 mcetings, the commitice held 3 execulive sessions, the last being on June 28, 1972,
at which the amendmenrs were adopted.

There follows a technical analysis af the significant provisions of the noise control
code as amended by the comnmitice on environmental protection at its meeting of June

28,
ANALYSIS

This proposed local law, Intro. No. 661, as originally introduced has had many of its
provisions significantly amended.

Most of these significant amendments are presented herein. There are, however,
many other amendments, clariiying language changes and corrections, An atiempt has
been muade 10 single out those noise control provisions of major signincance to the
public, as well as industry and labor; thus many amendments of a highly technical and of
acouslical engineering nature are not included in this report (ie., definition ol "“Sound
Presaure Level”).

An analysis of these significant amendments to arhclcs I through IX, seciiona
1403.3-1.03 et seq. and sections 1403.2 1503 and 15.13 of the administrative code of the City
of New York, as wcll as Section 1404 of the New York city charter are presented herewith.

ARTICLLE I—Policy and general definstions

§ 1403.3-1.03 Declaration of policy

While section 435-5.0 of the administrative code (existing noise code) is being repealed
the Police Department as well as the Faviremniental Protection Admimistration will have
the jurisdiction to enforce the noise comol code.

1403.3-1.03 Gencral definitions

“Aircraft,” “Airport’ -r-dcﬁnmons of aircraft and airport are being added in line
with the amendment proposed in article V requiring that within one year from the
efective date of the code, 1lic administrator shall submit to the council for proposed en-
actment allowable sound leveis and ambient noise quabty standards with respect to noise
generated by aicports and aircrait using airports within the city of New York.

“Construction”—The  duiinition of construction encompasses all forms of this
activily in connection with the crection and demolitron of buildings as well as highways,
roads, parks, utilily lines but excepts tunneling activity (see separate dehnition of
tunneling).

“Rai'road”-—Railroad, other than a4 rapi transi railroad, is defined separately lo
reflect the proposed amendment in article ¥ requiring the administrator 1o submit
to the Councii wuhin one year from the date of enactment of the code allowable
sound levels and acouslical periormance for mew and existing railroads. These standards
are 1o caver nol only the opcration of the railioad’s roll'ng stock but its tracks, bridges,
tunnels. staliuns, yards '\ncl terminal {atilities

“Sound level meer’—is changed irom “sound level apparius” and means any in-
strumeut {pr the neasurement of noise and which complies with srandards established
by the American National Standards Instumte (ANSI) specificauons. Kefersmce to

A
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ANSI criteria were made at the suggestion of the Committee. Thus 1the technical
definitions of the various aspects of sound and noise as amended are in conformity with
ANSI terminology.

“Tunneling”"—a separate definition of tunneling activity encompasses the con-
struction of tunnels including the sinking of shafts and the surface activities required
to sink the shafis and construct the tunnel, .

ARTICLE 11—General provisions
§ 1403.3-2.09 Registrations
The administrator may require written reglstrallon of the {ollowing devices: Air
compressors, paving breakers, refuse compacting vehicles and rapid transit railroads
including rolling stock, (rncks, stations, tunnels, elevaled structures, yards and garages.
As introduced, this section would have required the registration of any power-driven
device with a sound Jevel in excess of 40 db{A). The committee propases to restrice the
operation of this section to devices which could be regulated by the code.
§1403.3-2. Variances
This scction is being deleted in its entirety inasmuch there is provision for variances
under Article 4 of the code Section 4. 11(b) aliows for variances from the timitation on
construction hours wherein the vanance is granted by the cily agency supervising the:
work (i.c, Departments of Buildings, Highways), subject to revocation by the Envi-
ronmental Control Board; that section would also be applicable to a Fire Department
special permit for a variance of the Lmitation on the hours of blasting pursuant to sec-
tion C19-36.0(d) [see §701{¢)]. As amended, scction 4.11(b) - permits variances onlv
in the case of urgent necessity in the interest of public safety. Thus, that revision is not
only more restrictive for construction hours but at the same time eiwmunates the need
for a variance based on unreasonable hardship with respect 1o the other regulatory
sections of the code,
1403.3-225 Noise ahatement contract cqnphance
his section has been added to provide that any contract funded out of the capllal
budget of the city of New York, shall include certain provisions to insure compliance
with the noise control code, ie.:
Devices and activities which will be operated er conducted or constructed or
manufaciured under the contracl must not cause a vinlation of the code.
2. Such devices and activities incorporate advances in the art of coise control.
There is an overall proviso to the effect that any regulation promulgated by the
administralor with regard to noise control, subsequent to the award of such a
contract, shall not alier the terms, conditions and specifications of the contract,
§1403.3-227 Exemptions
An exemption from the provisions of this code was added to apply to the operation
or use of any organ, bell or chimes by any church, synagogue or school.

ARTICLE !I1—-Prohibited noise

§1403.3-3.01 Unnecessary noise—general prohibition

This section remiains as introduced and codifics the common law prohibition against
unNecessary noise.

ARTICLE 1V—Prohibited noise—Unnecessary noise standard

§1403.34.03 Sound reEroducuon device

The ambient noise prohibition against the operation of a sound reproducnun device
has been extended 1o apply to the use oi such devices ior commercial or business
advertising purposes, or for the purpose of altracting atiention to any show or sale,
or display of merchandise in connection with such enterprises, inciuding those engaged
in the sale of radios, televisions, phonographs, records or tapes.

The prohibition of this section shall not be applicable 1o incidental sounds emanating
from u licensed sporting or public or entertainment cvent.

In addition, this section has been cxpanded to prohibit the ovcrancm of any radio,
phonograph or tape recorder on any rapid transit railroad, omnibus or ferry in such a
manner that the sound emanating from these sound reproduction devices is audible to
another person.

§1403.3-405 Sound signal dewices

Paragraph (4) has been amended to provide that any burglar alarm attached to a
motor vehicle shall terminate its opcn\mn within 10 minutes of its activation and that
any member of the New York c¢ity po'ice department shall have the right-to disconncet
such burglar alarm during the period of its activation, and further. that any such
motor vehicle shall have prominently displaved the telephone number ar which the
owner may be communiczted with.

Paragraph (5) has been added to this seetion to provide that any sovnd eignal
device, attached to 3 motor vehicle, wagon, or cart from which wares are sold, shall not
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emit a sound signal of more than 10 seconds, more frequently than once every 10 minutes

in any one city bleck.

§ 1403.3-4.11 Construction activities .

Subdivision (a)—[l.imitation on the permissible hours of construction—The lim-
itation on the permissibic hours of construction for all residental,. commercial ar
manu[aclurmg zones have been changed to the hours of 7 a. m. 10 6 p. m. for each of
these zoning districts.

Supdivision {b)—-The grounds for variances granted by city agencies supervising
construction work (Lie Departmients of Puildings and Highways) has been changed from
“where no harm to the public health and comifort will result and benefit 10 the public

interest will result” 1o “in the case of urgent pecessity in the interest of public safety”

such variances may be granted for any nccessary period of up to three days and may
be renewed for such period as long as sich urgent necessity continues, and shall be
subject to revocation by the Environmental Control Board.

The eflect of this amendment would be to continue to apply the standard for granting
variances that existed under the previous noise code (§135.0-50 (b)7 of the adminisirative
code which would be repealed by this local law.) The difference, how:ver, under the new
noise control code is that the grant of the variance by the supervising city agency
(Department of Buildings, Highways or Wailer Resources) would be subject 10 review
and possible revocation by the Environmental Control Board.

Thus, the administrative determination of what is an urgent neccssn'y in the interest
of pubhc safety (i.e. failure of public utility, water or sewer service, construction or
building hazard) would continue to be made by the city agency under whose jurisdiction
the work is performzd, This determination would be arrived at in accordance with the
previous practice and procedures of each city department in defining urgent necessity
and whether there exists a reasonable relationship to the public safety, at the same
time being mindiul of the ill effects of noise disturbance. The Environmental Control
Board would now review this determination m accordance with applicable rules of law
governing review of decisions by administrative agencies.

In the case of any emergency as defined by the code, construction activities directly

_vonnected with the abatement of such emergency may be undertaken without a variance

and may proceed for a period of up to 12 heurs.

ARTICLE V—Prohibited noise-=Sound level standard

$1403.3.503 ‘Motor vehicles’

Allowable sound levels (decibels) in comnection with the operauon of motor rehlcles.
including trucks and motor cycles have been added a3 set forth below.

Speed limit  Speed limit
of 35 mph of more
or Jess than 35 mph

dB(A) measured at a distance of 25 feet (city street)
(1) Any motor vehicle with 3 manufacturer’s gross vehicle

raling of B000 pounds or more and any tombmallun )
of vehicles towed by such motor vehicle .........- 86 db(A) 9 db(A)

{2) Any motorcycle other thin a motor-driven eycle
before January 1, 1978 ... ....ooeieeion. .. 82 dh(A) 86 db(A)
alter January 1, 1978 ... ... .........cehess 78 db(A) 82 db{A)

(3) Any other motor vehicle and any combination of vehi-
cle towed by such motor vehicle
before January 1, 1978 ... . . . ..., venenien. 16 db(AY T B2 db(A)
after Janwary 1, 1978 .. ... . ... ... ... 70 db(A) 79 db{A)

dB(A) measured at a distance of 50 feet (highway)
(1) Any metor vehicle with a manufacturer’s pross vehi-
cle rating of 80X} pounds or more and any comr- - .
bination of velicle towed by such nmtor vehicle .. 92 db(A) 96 db(A)
(2) Any motorcycle other than & moter-driven eycle ’
before January 1, 1978 ... .. .. . ... ... .... 88 db(A) 92 db(A)Y
after January ), 1978 ... .. ... ... .. ........ © B84 db(A) B8 db(A)
(J) Any othtr motor vehicle and any combination of vehi-
cles towed by such motor vehicle .
before January 1, 19758 : 82 db(A) 88 db(A)
after January 1, 1978 ... ..o 76 db(A) 85 db{A)

L .
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1403.3-5.05 Aircralt
ne year from the effective date of the code the administrator shall submit to the
council for enactment allowable sound levels and ambient noise guality criteria and
standards for areas affected by noise generated by aircraft using airports in the 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 airporl noise as set
" forth in this seztion.
§1403.3-507 Rapid transit railroads
The provision is subdivision {a) permitting existing rapid transit railroads io aitain
only those allowable sound levels requiring no additional expenditures has been deleted.
As a result, one year from the eflective date of the code the administrator shall submit to
the council for enactment allowable sound levels and acoustical performance standards for
the operation of both new and existing railroads including existing rolling stock, track,
alations, tunncls, elevated structures, yards, depots and garages.
§ 1403.3-5.09 Railroads
One year from the effective date of the code the administrator shall submit to the
council for enattment allowable sound levels and acousticals performance standards for
the operation of new and existing railroads including its rolling stocks, bridges, (erries,
tunnels, tracks, stations, yards and terminal facilities. The allowable sound levels and
acoustical performance standards shall be based on the latesi economically feasible and
available technology for noise abatement in railroads and on the latest scientific knowledge
usefal for indicating the effects on public health, welfare, safety and comfort which can
be expected {rom noises generated by railroads.
1403.3-5.11 Air compressors
ubdivision (a)—30 days from the effective date of the code, there shall be installed
on all air compressors manufactured prior to December 31, 1972, a muffler certified
to provide a dynamic insertion loss of 20 decibels dB(C) of the sound relcascd from the
exhaust source of the air compressor.
Subdivision (b)—after the effective dates set forth below, all air compressars manu-
factured prior to December 31, 1972, when operated, shall fiot exceed the specified
aHowable sound levels at a distance of one meter.

Effective date . Allowable sound level
December 31, 1972 90 dB(A)
Jume 30, 1974 80 dB(A)

Subdivision (c}—all air compressors manufactured after the effective dates set forth
below, shall not exceed the specified sound levels at a distance of one meter.

‘ Effective date Allowable sound leve!
December 31, 1972 . 85dB(A)
B.I;C 30, 1974 75dB(A)
ember 31, 1975 70dB(A)

§ 1403.3-5.13 Circulavion devices
After the effeclive date of this code, all circulation devices of air conditioning
equipment shall not create 2 sound level in excess of 45 dB(A) when measured inside
the dwelling unit affected in a line with the window nearest the exterior face of such
circulation device. The measurement shall be taken with the window fully open at &
int three feet inside the room. This revision, in effect, adopts the standard of the
E‘ilding code, which is applicable to new construction, to existing buildings.
H‘I-OJ.J-S.IS Refuse compacting vehicles -
¢ allowable sound standard of 70 dB(A) measured at a distance of 10 feet
for refuse compacting vehicles, shall apply omly to such vehicles manufactured after
December 31, 1974,
§1403.3-5.17  Motor vehicle claxons
All motor vehicles of model year 1974 and thereafter, shall be equipped with a
claxon {horn} which does not create a sound level in excess of 75 dB(A) at a distance
of 25 feet; provision is made to permit the use of a city-country homn to meet the
higher noise levels of highway driving.
§ 1403.3-5.19 Emergency signal device . 3
The requirement that an emergency signal device shall not create a_sound level
in excess of % dB(A) at 2 distance of 5 feet is to be efiective as of June 30, 1973,
gl403.3-5.2l Paving breakers .
ubdivision (a)—230 days from the enactmem of the code, there shall be insialled
o all pneumatically opesated paving breakers manufactured prior to December 31, 1973,
s mufiler cenified to provide a dynamic insertion loss of 5 decibels dB(A) of the sound
released from the air discharge.
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Subdivision (b)-—all paving breakers manufactured after December 31, 1973, shall
not exceed the specified sound levels on the eflective dates set forth below, at a distance
of one meter.

Eflective date o4 dB(A)
December 31, 1973 90 dB{A)
December 31, 1975 Allowable sound level
ARTICLE VI—Ambicnt noisc quality zones, criteria and standards

§1423.3-6.0}, 6.02—These sections remain unchanged and provide that the Admin-
istrator shall submit to the Counci! within two years of enactment of the code ambient
noise glality zones for the entire city, along with noise criteria and standards appropriate
to each rone. Following the establishment of such zones and standards, the Administrator
may then, by regulation, promulgate allowable scund levels for specific devices and
activities within each zone.

ARTICLE VI1—Certificates and tunneling permits BN

§ 1403.3-7.0!—This section seta [orth the requirements for the granting of operating
certificates and tunneling permits and remains sobstantially unchanged except for the
requirements and conditions governing the granting of wunneling permits.

OI note are the following subdivisions.

§701 (d)—provides that the agency of the city advertising the tunneling contract
shall include in such contract specifcations, the conditions under which the tunneling per-
mit shall be granted after such agency requests and is furnished with a statement of such
conditions by the administrator.

§7.01 (e)—Notwithstanding the existence of a valid tunneling permit, blasting opera-
tions shall be conducted only beiween the hours of 7 a. m. and 7 p. m. on weckdays
unless a special permit from the Fire Department has been obtained pursuant to Section
ﬂslb-(if),.o(d). This subdivision would be subject to the applicable provisions of Section
ARTICLE VIT[--Enforcement

1403.3-8.01 through 825

xcept for the civil penalties provision (§8.01) (5) and the citizen complaint sec-
tion (§8.09) from which certain activities have been excluded, the sections of this article
have been revised 1o parallel the enforcement provisions of the air pollution control code.
§ 803 (c) now provides that a quorum of the Environmental Control Board shall be Bve
members of the board, iwo of which are non-city officials.

1403.3-8.01 Civil penalties

ivil penalties in the noise control code range from $50 far the improper use of sound
reproduction devices 1o $1,000 for unauthorized construction activities prior 10 7 a m. and
after 6 p. m.

§1403.2-625 Criminal penalties

1. Any violation of an order of the administrator or the Environmental Contral
Board or for failure 10 have an operating certificate or tunneling permit can result in a
penalty of $50 but not more than $500 {$2,000 in the case of a corporation) or by im-
prisonment not to exceed 30 days.

2. Conviction of a willful failure to pay 3 civil penalty can result in a fine of up
to $1.000 (32000 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 ofienses against the code can result in fines
of up to $5,000 or by imprisonment of not more than 4 months.

4. Any person who knowingly makes a false statement or falsifies any certification,
registration, app'ication or report under the provisions of the noise control code shall be
guilty of a misdemeanor and shall be punished by a fine of not less than $100 nor more
than $1,000 or by imprisonment not to exceed 5 months, or both.

ARTICLE IX—Budgetary Authorization . . n

This ariicle has been” deleted in its entirety since not deemed within the scope of
the noise control code.

NEW YORK CITY CHARTER. CHAFTER 57, ENVIRONMENTAL
PROTECTION ADMINISTRATION

An amendment to section 1404 (d) of chapter 57 of the New York City charter has
been included in Intro. No. 661 by action of the Commuttee on Environmental Protection.

This section which sets up the Environmental Control Board (ECB) 1o consist of
ninc members (five city officials, four non-city members) has been amended to provide
that in addition to one non-city member being an air pollution expert and the second
being a waler pollution expert, & third non-city member shall be a noise poliution control
expert.



E-FFECTWLDATE - ’
of this o] aw las been changed to Septrmber 1, |
wmomuf“m be the effective date for sections 1403.3-8.03 (¢)
ww sﬁvememhu'uuorm of the ECB) Indntdmn 1404 (d)
oll.lmNur City charter (requirement of one oou-city member of the ECB being
& wobm gollution contyol expext).
Accordingly your committes recommeends its adoption as amended

A LOCAL LAV t» amend the administrative cods of the city of New Yerk, in rels-
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The sdministrati :lhedtdenYorkh-wﬂedluddmgh
chapter 57 thereof, a new part 111 which is to read as follows

, ARTICLE T .
SHORT TITLE, POLICY AND GENERAL Dll"llll'l'lmp _

Sactioa 1M0L3—1061 Short tde
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" It Is bareby declared to be the poblic policy of the city ® reduce the amblent noise
d-dty,nuhpm—-n.l:un and promote the public health, safety and
weliare, ard the and quiet of nhbnuulddtu.wevullwmywhmm
and i foster the comiort of its inhalstants,
-Ilbdliuhmnhmmduunmdmdﬂmmy It is the public policy
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of D city that every pevson it entitled 0 ambient noise levely that are not detsimental
» .

Hig hmith asd enjoyment of his property. It it hercby declared that the making,
:-ﬂmunni o of excessive maf unmnccessery poines within the city aflects
[ (7] Poalth, comfort, conveniance, safety, weliare and prosperity .
of Yw of the tity. Pmﬂnmolmrdhzuﬂuémn;a;ﬂams?,_}t
b red to be the policy of the city o saa the t
and hﬂlw-mwbmﬂnﬁumhdhnm@mll
h-mumhdmmhmm by ensctmant of the provisions of this
local bew bs ‘ as a matter of ve detesmimation.

coda be libkeraily cocstrued 50 as to cffectunte the purposes described in

2) “A~ level means the total wownd level of all noise a3 messored with a

sound
h!lI(luu' the A" weighting setworl. mit of measurement Ilt.hde(A)
) 4 mesns any act or combinstion of acts which actually results in the

-3

sound.
€} Adminisirator mesns administrator of the environmental protection administration.

d) Adurimisiration means the environmental protection administration.
ggﬁ-m’."nmr meuu a devire which draws in air or gas, compresses it, and
dulivan at a
j A&mmydemﬂwhﬂwmmddlobemdfwﬂkhlmihedr
any wuth device used only in the service of a government or
subdivigton thereof unless such device is engaged in carrying pérsons or property
wmddm Anmhn:haduhnunothmnodb

llkudlmdimﬂwm

§ T tahe-ofl aad landieg sircraht (VTOL sirerstt)
& short take-off and tunding ssecraft (STOL aircraft) ; and
Z.llrtnhupbleof mwmm“ter

' :ﬂdrbhnmnﬁvnmddb npn.lbymofm—
(h) 4 m:u.n..-':ﬁ..a-mm ysed or intended to be wact for the
Ieading and takeoft udh:hd-hlmildulndhulimifq

v AT ey 1YL

(I Ambient noise means the nll-emomruuu noise associated vnh & given environ-
l;g usually a composite of sounds from many sources near and far.
"L) pparalus means any m:chamsm which prevents, controls, detects, measnres or
rm(k)l!:; p;:;dutl:{un of sound. nic - and fe
uthoriged emergency vehicle every ambul every vehicle operated
by a police department, fire department, fire patrol, chief or assistant chief of a 6ry
rtment, county or deputy county fire co-ordinator, county of sssistant counlr fire
marshal, sherifl, or by a chick, assistant chief or depuNy chief of & police dq)lnmm.
a rq;ulal paid deputy sheriff or 3 motor vehicle of the New York city huumlq authority
engaged in the performance of duty as a peace officer, or by an snthorized publlt
atility company when on emergency calls, every stile—owned vehicle operated by » aw
enlorcement officer of the conservation department when engaged in performance of
in enforcement of the conservation law, and every vehicle operated by a bridge
ty or bridge and tunnel authoril when' on emer ency calls.
il Board means the environmental control baard 5 the city of New York.
m) Bwilding means a building as defined in sub-article 201.0 of part II of title C
of d: er 26 of the administrative code.
n) Bwilding aperture means any designed opening in a building to which a person
Eg rm-:natl‘y havé access includng but not lonited to any door, gate, window, sky-
t or hatc
“‘; Burglor olgrm means any sound signal device designed and intended to producs
signal upon unauthorized entrance b{ a person into a building or motor wehicle.
(p) "C" Irvel means the total sound level of all noise as measured with a sound level
meter using the “C" weighling network. The unit of measarement is the dB(C).
i ) Ctrhﬁmu means an opérating or temporary operating certificate.
Charter means the charter of the city of New York including all of its memi

(s) Cirewlotion device meany any device which circulates » gas or fuid, mchuding
bt not limited to any air condilioner, pump, cooling tower, fan or blower, :

(t) Claxon means any ranually, mechanically, or clectrically powered device, other
than an emergm:z signal device, inc udm¢ but not limited to = motor vehicle horn, which
Is intended to, and when operated actually docs, emit 2 sound signal

{V‘ Code myeans the New York city naise tonlrol code. .

Gowtraetion means any or all activity, ‘except t | y or i

to the arection, demolition, sssembling, altering, installing or equipping of bu l
ar private h.ghwa roads, premises, parks, utility lines including such lines in already-
constructed tunnels, or other property, including hand clearing, cndmg. excavating and

w) Construction device means any dcvloe designed and lntemld for wse I oo
struction including, but not limited to any air compressor, pile driver, mamal mol,
bulidozer, pneumallc hammer, steam shovel, derrick, crane, sieam or eleeiric hoist.

(x} Consiruction wmateriol means any material, regardless of compasition, designed .
snd customarily used in construction including bt not limited to any rails, piliare,
uhmns.h.bnm. bricks, flooring, wall, ceiling or roofng material, gravel, sand, cement
or

y) Cowtsingr means any "“Lr tacle, regurdless ul contents, mapgfactured from
'vod. metal, plastie, paper or any other material incloding but not limited to any barrel,
basket, box, erate, tub, bottle, can or refuse container.

{z) Dccibel. “The decibel is one-tenth of a bel. Thus, the decibel is & unit of Jevel
when the base of the logarithum is the tenth root of ten, and the quantities concerned are

to power.

{8a) Device means any mechanism which is intended to or which actuslly produces
sound when operated or handled

(bb) Dreelling means any building occupied in whole or in part as the temporary
or pormanent residence of one or more natural persons,

(ec) Dynamic inserfion loss means the difference between two sound pressure levels
which are measured at the same point in space before and after a is inserted
between the measurement point and the sound source under operating conditions.

(dd) Emergency means a public calsmity or an exposure of any person or property
N ey Emorpincy signal d whistle, or siren ok

(-3 mrrynlcy F, etice meany uny gong, siren or or aoy
born or any similar device the use of which on authorized emergency wehicles is permitted

subdivisian 26 of section 375 of the vehicle and traffic law.

(IF) Eshax«t sowrce Mieans a dystem which removes and transports sir or gas from

device.
(u) Internal combustion emgine means a dcw:e lor the prodoction of enetgy by
means of the combustion under pressure of fossil fuel

Eé
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in or

persea of tuaterial may be transported on tho ground and hhmm
erated upon & public highway.

{ii) Muffier means an spparatny generally consisting of but not limited to a series

or for the purpose of tranamitting gases while reducing sound levels.

J) Noire means sn erratic, intermittent, or statsucally random oscillation. :
} (n means and includes the owner of the freehold of the premitses or lesser
estate therein, or mortgagee thereof, & lessee or agent of any of the above persons, o

‘H;N:)Mﬂorwudimmdﬂhvhichitvmdldbym
s opera

- Jessan of & device or his agent, a twmant, operator, of any other person who has regular

control of a device or an apparatus.
() Poving breaker means any powered construction device intended to cut or trench
pavement, subbase gtavel, cancrete or hard ground.
. (mm Pﬂt'iwu means anymindividul. rinership, company, corporation, association,
ﬁrm,_ o 1zation, governmental agency, mnistraton af department, or o
of n:dm?unah, or any officer or employee thereof. ' par N 4 clh", kroup
n:) Railroad means 2 railroad, other than a rapid transit railread or street railroad,
for public use in the conveyance of persons or property for compensaxion, with

L
’ :E bridges, ferries, tunnels, equipment, switches, spurs, tracks, stations and’ terminal

facilitics used, operated or owned by or in connection therewith. i

(00) Ropid ironsit railrood means a rapid wransit railroad used for local service in

the transportation of Jnucngus as a common carrier for hire together with the appur-
{acilities and equipment therenf.

(pp) Refuse compacting vehicle means a motor vehicle designed to compact and
transpart refuse.

(gq) Sownd means an oscillation in pressure, stress, particle displacement, particle
velocity, ctc, in & medium with intormal forces (e.g., elastic, viscous), or the superposition

opagated oscillation which evokes an auditory sensation.

(rr) Sound Irvel meter means amy instrument including a microphone, an amplifier,
an output meter, and frequency weighting networks for the measurement of noise and
sourd levels in a specified manner and which complies with standards established by the
american national standards instinme specifications for sound level mecers 51.4-1971, as

(s3) Sound pressure level (dscibels) means a sound that is 20 times the logarithm to_

the base 10 of the ratio of the presswe of the sound to the reference pressure, 2 x 107+
mcYy r3.

() Sowund reproduction device means a device intended primarily for the production
or reproduction of sound inclyding but not limited to any musical jnstrument, radio
receiver, television receiver, tape rocorder, phonograph or sound amplifying system.

(un) Sound rignal means any soend produced by a sound signal device designed to
tranmnit information- .

I(HI Sound signol device means a device designed to produce a sound aignal when
ope including but not limited 0 any claxon, air horn, whistle, bell, gong, siren,
but not an emergency signal deviee

ww) Sound source means any achivity or device as herein defined.
xx) Tunmel means an unde d passage which is intended for use ss a railway,
1, road, sewer or major uubiay artery.

(yy) Tunneling means any actiwity nccessary or incidental to the construction of
any tunnel, including the sinking of shafts to tunnel or to an intermediate level and the
surface activities required to sink the shafts and construct the tunnel.

(2x) Unnecestary noite meant amy cxcessive or unusually loud sound or any sound
which either annarys, disturbs, injures or endangers the comiort, repose, health, peace or
n.f;l: of a person, or whith causes mjury 10 plant or animal life, or damage to property
or business.

(aaa) Zone means any ronc as defined in the zoning resolution of the city of New
York, cxcept that zone shall not mean any ambient noise qualit{ tone under article V or
article VI of this code or any noise sensitive zone under article 1V of this code.

ARTICLE 1L
GEMERAL PROVISIONS

Section 14033201 G ] g of ihe administrator

Subject to the provitions of te code, the administralor may take such action as
may be necessary to sbaie a sound source which causes or may cause, by itself or in
combination with any other sound soEfTe or sources, an unnecessary noise. The admmistra-
tor may exercise or delegate any o the functions, powers and duties vested in him or
ta the administration by this code :

1085 September 12, W72

Section 14033203 Investigations and studies by the admiuictrator

The administrator may make or cause w be made any investigaton or sudy which
in his opinion is desirable for the purpose of enforcing this code or controlling or abating
an unnecessary foise. For such purposes, the administrator may make tests, conduoct
hearings, compel the stiendance of wilnesses, and take their testmony under osth and
may compel the production of books, papers and other things reasonably necrssary to
the matter under consideration .

Section 1403.3—205 Testing by order of the adwministrator

(a) 1I the administrator has rcasonable cause to belicve that any device is in violation
of this code, the adminisirator may order the owner of the device to comduct such tests
a) are necessary in the opinion of the adminisirator to determine whether the ‘device or
ita operation is in violation of this code and to suhmit the test results to the administrator
within 10 days after the tests are completed

(b) Suth testa shall be conducted in a manner approved by the admmumwtm .

part of the test is conducted at a place other than the site where the device is

that part of the test shall be certified by a laboratory acceptable to the administrator, The
administrator may require that the entire test results shall be revicwed and certified by
professional engineer.

{(c) The owner shall notify the administrator of the time and place of & test st
least seven days before’ the commencement of such test. Reasonable faciliues ahall be
made available for the administrator to witness the test. .

(d) If in the opinion of the administrator, tests by the admimistration are necessary,
the administrator may order the owner to provide such access to the device a3 the admini-
strator may reasonably request, to provide a power source suitable to the points of testing,
and 1o provide allicd facilities, exclusive of sound level meter. These provisions shall be
made at the expense of the owner of the device The owner shall be furnished with copics
of the analytical results of the data collected

Section 1403 3207 lospsction . .

(s) The administration may inspect at any reasonable time and in a reasomable
manner any device which creates or may create unncoesaary noise including but nat limited
0 the premiszs where the device is i .

(b) ‘The administralion may inspect at any reasonable time and in reagonable man-
wer any record relating to a use of a device whith creates or may cyeate unnccessary mlu.

(c) No person shall refuse entry or access into the public areas of 3 multiple dwelling
of a place of business to an authorized employee of the administration who presenus
appropriate credentials nor shall any person refwse entry or access into any other portion
of a premise to an authorized employer of the admimistraticn who gresents
credentials and a search warrant.

Section 14033209 Repistrations . , .
(a) The administrator may require the written cegistration of air compsessors,

ving breakers, refuse compacting vehicles and rapid transit railroads, |iMhIf'i:txudh:t‘ r:cd
imited 1o its rollig stock, track and wac| passenger stations, turmels, ¢ 1 -
t::ru, yards, depots and garages. A period & days shall be allowed for the filing of
such registration. However, in cases of emerpency, the administratod may a

i t. - ) P -
shor‘t(ebr) pE{fgsﬁ-{ati‘;t shall be made on forms farnished by the administration. The forms

vire information concerning the device ¢qvtred hry the registration, the sound level

“r.:!sgdqby the device or any additional information required by the administrator for the
purpose of enforcing this code. The reqstramt shall maintain the registration in currﬁ
gtatus by notifying the adminisiration of any change in sny item of information d:m‘
in compliance with Lhiy subsection within & reasonable time not exceeding 30 days after
the change s made. . .

i(e) I,"Regisu'nion shall be made by the owmer of the device, 1f a regisrant s & p:“t:i
nership or group other than a cor ration, the registration lhz_ll be made by one mdivi
who is a member of the group. It the registrant 13 a corporation, the registration shall be

made by an officer of the corporation.

lion 14033211 Interfering with er obstructing ulnhhhu:;-:'_lnl
?Q'e: ::\m shall interfere with or obstrwxt the administrator or any stration

i i ni the board
employee in carrying out any duty far the adosnistrator or .
Section 1403.3—2.13 Falss and mishading statements; unlawful reprodestion

< s )

".?(‘:;-ﬁ:.p::s:lm“:l:;lglnkmwmgly make a false or misleading statement of submit »

false or misleading document to the administration a3 to any matter within the jurisdiction
dministration.

o tl.I(eb:) nﬁ‘:l:ras;?\nshall make, reproduce or alter or cause to be made, re_pn:odu:ed or

altered a tunneling permit, certificate or other document issued by the administrator or
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yruvinon other law
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funneti or cartificate od this code shall be n the
Any mgmdl regutirad by this displayod '

vicinity of the device on the premises designated on the tunneling peromt or
or in the vicinity of the plice where the device will be operaied or supervised
Section 14033217 mdﬂohuhhmm

owner as
(1) Tither by ths notics, order ar dechiion directed to the of the
device i the addrem in his mulin;wmtum

{2) By leaving the notice, order dminmvnhth:vmdh‘tvm i
inm%dmlhofmemdupwmw;nd

of with sa officer or msanaging agent of the curparation

(b)mdwmmaﬁudmm:mhﬁuhhﬂh

!1 mu-&h—nh;uzm-uum&mduu—-uw
()&hﬂ ‘order

w%mﬂ:ﬂnmwﬂhm
ant an -iﬂ:nn-*:d partnership or growp concereed, or with

dbylhhmdnhllh“mlh

»thcndmuu-nor
the ootice st the administration wilh
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constitutional or the applicstion Ilnno(
0 amy person or circumstances is held hvnhd,ﬂuapplmblllty of wuch provision to other
pervons and circumstasxes and the omwtitationsl tywnhdltyvimryothuprmm
of this code shall nat be affected thereby.

Section 14003225 Hohoah_tmu-pnn. .

(a)(1) CONTRACT. As used in this section, the werm “contract” mﬂtn!wnﬂn
agyesno, purchase order or instrumont whereby the city is committed o or docy
npendlund: authorized by the capita) budget of the Gty of New York In return for
work, labor, services, supplics, cquipmont, materials, or any combination of the forcgoing ;
however, the term “contract” shall not inclode :

i) contracts for financial or other assistance made with a government ;

: contracts, resolutions, indemtures, daclarations of trust, or other instruments

. ing or relaing to the suthorization, issuance, award and male of cer-

tificates nﬂ:u-hm.mwmﬁuloblmmdthdw.w ting

(iu)emphymbydndtyolnhiudamluyeuofhdm
{2) CONTRACTING AGENCY. Alnul in this section, the term “vootracting
aguncy” means any burean, mmudmwoﬂumd*m
ment of the city of New York, or any official thereof, who or which s antharized w and
provide for. enter into. award or administer contracts or an
o&uwﬂkumwﬂ:bﬂmnnhmrdswmncnmuwlmu
funds suthorized by the eapital dhatynlNewYorkuen-pudd.
b () CONT CI‘PRE:L:.‘ No contract shall beamrddmorMhu
lm-:un;utmyun comtract contains provisions
1. und-:lmuawhutmlllnowrl mndmﬁ.
factured puvsmant to the contract and Mnel@jmmﬂwmdﬂuwde
will be operated, conducted, constrwcted or manufactured withoul cassping a violation

o : Sepbumber 12, W32
lkbdﬂh“tﬁhhﬂpﬂhﬁmhhut&ﬂc'm
developed for the kind and leve) of noise emittd or grodmoed by soch devices sad

sctivities

(e} REGULATIONS. The administrator muy {rom time to time promuigete rege-
htions setting forth such specifiations for the operation, condueting, comstruction or
mann[lcl.um of devices and activitics parsuant to city contracts as he deems nacetsary &
5 with the provisions of this section
(d) No person shall canse or pcrmutheoparwmoladmccorouducdudh-
nctivily in such & way as to violate any provision of a contract required by this section or
any regulation promulguted pursusnt to this section
(e) orqml:umpmdawdmnntmdmummn lhcrﬂnmullﬂ-
&nsmdspcu tions of a contract yumtcdatthehmeof{m-d-ﬂ

Sccuan 14033227 Extmptiens
The provisions of this code shall nat apply to the operstion or use of any segan, hell,
chimes or other similar instcument by any church, synagogue, mosque or aclwol

ARTICLE III
PROHIBITCD NOISE

Genera! prohibition
Section 1403.3-3.01
No person shall make, mumwmwwnﬁtbbendtorc.uuv

TIECLSIATY Doise.
ARTICLE IV

PFROHIBITED NOISE
Unnectssary acise standard
Sedim 1401.3--4.01

Aay act In violation of the provisions of -this article of the code is deu-d bh
im viohatien of articte II1 of the code, without in any way limitiag the canulla of
the provisions of article 111 of the code.

Section 14013403 Sewnd repredustion devices

(n) Except as provided in section 435-60 of title A ddupier lloﬂhe“ln—
thre code, no person shall operate or mse o cause to be operated or usdlu,und

device in such a manncr as o create an vhnaoessary noise.

(b} No person shall operate or use or cause to be operated or used any sound repro-
duction device for o rcial or busi advertiting purposes or for the parpose of
lm"admg attention o any perlormanrx. show, or salc or display of merchandise, in

ction with any ¢ rcial or boai enterprise including those engaged in the sale
of radiwos, television sets, umgr:plu. fape recorders, phonograph records or tapes, in
front or outside of any building, place or premises, or in ar through any apertore of sach
building, place or premises, abutting on or adjacent to a public street, park or m
i or upon any vehicle operated. sanding or being in or on any public strect, park or
where the sound therefrom may be heard upon any public street, park or place, or from
any stand, platform or other structure, or from any airplane gr other device used for
ftying, flying over the city, or on & boat or on the waters within the jurisdiction of the
city, or anywhere on the public sireets, parics or places. Nothing in this section b intended
to prohibit incidental sounds emanatng from a sporting or entertzinment or 8 public |
event for which a permit under section 435-6.0 of the administrative code has been iluh'u-.

(<), No person shall operaie or use any radio, phonograph, or tage recorder in or og
any rapid transit railroad, omnibus or ferty in soth 2 manner that the tound mﬂl‘
from such sound reproduction device it andible to ancther person

Section §403.3-4.05 Sound signal devices

No person shall openuorusewmunmbeopcntdorwdmmﬂ sigaal
device s0 a3 to create an unnecessary noise, except that:

} } No person shall operate or use or ‘cause to be operated or ued sny clxan
ins on a- motor vehicle, except as a sound signat of imminent danger provided
that such operation or use shall be considered in any procesding before the board
purumnt o any applioable section of article VLI of this code except seclion 828 prima
focie gvidence of a violation of this subseclion and that o notice of violation shall in
every Instance issue against a person operating, osing or causing to be operated or uld'
& claxon installed on & motor wchicle.

2) opu-mdullupualeur-tnruunbbeowrltdornndlnurllwl »

- stalled on any motor vehicle other than se provided in section 4.09 of shis

{3) No person shall optrate or mxe or cause i0 be operated or wisd sny stesm

R
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whistle attached to any stationary boiler except to give notice of the time to start and
stop work or as 3 sound signal of tmminent danger. :

4) On or after one year from the eflective date of this code no owner of a building
or of & motor vehicle | have in operation an audible burglar alarm thereon unless such
burglar alarm shall be capable of and shall automatically terminate its operation within’
fifteen miautes of it being aclivated in the case of a building and 1en minutes of its being
activaied in the case of & motor vehicle; notwithstanding this provision, any member of
the police department of the city of New York shall have the right to take such steps as
may be necessary to disconnect any such alarm instalied on a motor wehicle at any time
during the period of its activation. On or after thirty days Irom the effective date of this
code, any motor vehicle on which a burglar alarm has been installed shall, when parked
on a public highway or parking lot n to the public, prominemly display the telephone
number at which communication may be made with the owner of such motor vehicle.

. (5) No person shall operate o5 use or cause Lo be operated or used any sound signal
device attached to a motor vehicle, wagon or manually propelled cart frem which food
or any other items are sold, which emits a sound signal mose frequently than once every
tén fmnutes in any one city block and with a duration of more than ten seconds for any

. single emission.

Section 1403.3—4.07 Animals

No person shall permit an animal, including a bird, under his control v cause un-
nece1sary noisc,

Section 14033409 Emergency signal 4 .

No person shall operate ar use or canse to be operated or used any emergency signal
device, except on an aulhorized emergency vehicle when such vehicle is in the immediate
act of responding to an emergency, provided that such device shall not be operated so as
to create an unnecessary noise nor for a peried of time longer than is stricily necessary
to respond to such emergency.

Section 1403.3-4.11 Counstruction sctivities

() Except as otherwise provided 1o this sectior, no person shall engage in or permit
any perton to be engaged in construction eclivities in any zone other than on weekdays
bﬂwemthehour:ol?a.mandb‘p.m.

(b) Subject to the provisions ol section 8.01 of the code, an agency of the city of New
York authorized under the administrative eode to issue permits or licenses authorizing con-
struction activities may, in the case of urgemt necessity in the interest of public safety, 15sue
a variance from the provisions of subdivision 8 of this section with respect to any such con-
struction activity. Such variance may be granted for an initial period of up to three days
and may be renewed for periods of three days or less while such urgent necessity continues.
Suxch variance shall be ciearly marked on such license or permit and shall be prominently
posted at the site of such construction aclivilies by the permittee or licensee. A copy of
such marked licence or parmit shall be prompaly forwarded to the board. In the case of an
emergency, construction activilies directly comected with the abatement of such emer-
gency may be undertaken witliout a varianee as herein provided for a period of not to exceed

_twelve hours from the commencement of such construction, during which Lime application

for a variance hercunder shall be made.

Section 1403.3—4.13 Construction devives

Except as provided in article V of this code, no person shall eperate or use or cause
to be operated or used 2 construction device in such a way qs to create an unnecessary
naise.

Section 1403.3—4.15 Contai and truction material

No person shall handle or transport or cause to be handled or transported in any
publie place, any container or any construction material in such a way as 10 creale an
UNACCEIATY THNIE.

Section 1403.3-417 Exhausts

Except as otherwise provided in the code. no person shall cause or permit discharge
into the open air of the exhaust of any device, including but not limited 1o any steam
engine, diesel engine, internal combustion engine or turbine engine, 0 a3 to create an
unnercsary noise.

Section 14003—4.19 Schools, hespitals, courts

No person shall cause or permit the creation of any unnecessary noise through the
use of any device on any strect adjacent w any school or court while the same is in
sexsion, or adjacent to any hespital.

Section 14033—421 Noise sensitive zones

(n) Whenever the protection of the g:bl.lc health and comfort so requires, the admin-
istrator and the board of health may joint order designale any geographical area
of the city of New York as a noise sensilive zone. Such designation shall be accompanied
by a joint administrative order setting forth a description of the subject geographical
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area, the reasans for delermination as a noise sensitive zone, and shall list those aclivities
which if undertaken in such zone, would constitute ummecessary noise. Such order shall
be published in the City Record at least five days but not mere than len days prior to its
effective date. and shajl be effective for a period of not more than sixty days, renewable
for additional periods of sixty days.

(b} Any person suffering undue hardship by reason of the operation of an order

promulgated pursuant tu subsection {a) hereof mcady request a hganing on written notice
to the administrator. Such person shall be afforded a hearing within ten days of receint
of such notice. The administraror shall issuc a final decision thereon within 3 days of
the conclusion of a hearing held purscant to this subsection.

(c) No person shall engage in or permit any person Lo be engaged in any activity s
as to violate the provisions of any order issued pursuant to subsection: (1) hereof.

Section 1401.3—4.23 Regulations i

The administrator shall liave the power to promulgate such regulalions as may pe
necessary to crry out the purposes of this article.

ARTICLE V

PROHIBITED NOISE
Sound Leve! Standard

Section 1403.3—5.01 .

Any act in violation of any of the provisiona of this article V of the code is deemed
ta be in violation of the provisions of article TII of the code, without in any way limiting
the generality of the pravisions of article 111 of the code.

Section 1403.3—503 Molor vahicles R

(a) No person shall operate or permit to be operated any motor vehicle at any time
or under any condition whatsoever, including but not limited to grade, load, idling,
velocily, acceleration or deceleration, in such manner as to exceed the sound levels set out
in either column | or column 11 of table 1 below, measured as follows: the sound levels
sisted in column 1 shall be measured by a sound level metcr placed at a distance of filty
feet plus or minus two feet from the center of the lane of the public highway in which
the motor vehicle i idling or is traveling within the speed limits specified in. this section:
the sound levels listed in column 11 shall be measured by a sound level meter placed
at a distance of twenty-five feet plus or minus two feet from the center of the lane of
the public highway in which the motor vehicle is idling or is traveling within the speed
limits specified in this secuion. o

Sb) Where 2 motor vehicle is operated in 2 place other than a public highway, the
sound levels in column I shall be measured by a sound {evel meter placed at a distance
of fifty feet plus or minus two feet from the cenmter line of the rear face of such vehicle

 where such vehicle is idling or i8_travelling within the speed limits specified in this

section; the sound levels listed in Column II shall be measured by a sound lc_vtl moler
placed at a distance of twenty-five feet plus or minus two feet from the center line ug the
rear face of such vehicle when such vehicle is idling of is traveling within the speed limits
specified in this seclion, .

Speed limit Speed limit
of 35 mph of more
ot less than 15 mph

Column 1
(1) Any motor vehicle with 2 manufacturer's gross vehicle
rating of §,000 pounds or more and any combination
of vehieles towed by such motor vehicle ........... 86 db{A) 90 db(A)
{2) Any motorcycle other than a motor-driven cycle
before January 1, 1978 ... ...l 82 db(A) 86 db{A)
after Janvary 1, 1978 ... ... i.iaiiiaeeines 78 db(A) 82 dh(A)

{3) Any other motor vehicle and any combination of vehicles
towed by such motor vehicles '
belore January 1. 1978
after January 1, 1978

76 db(A) 62 db(A)
70 db{A) 79 db(A)

Column 11
(1) Any motor vehicle with a manufacturet’s gross vehicle
rating of 8,000 pounds or more and any combination
of vehicles towed by such motor vehicle . .......... 92 db(A) 96 db(A)

R S
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Speed bmit Speed limit
of 35 of more
ot less than 35 mph

D motorcycle other than a motor-driven cycle

e J L1978 ..o i 83 dh(A 92 db(A)
_ alter January ), ‘1978 S Bl 8 A
[&)] Ani:other motor vehicle and any combination of wve-
icles towed by such motor vehicle
before Janmary 1, 1978 .. ... ... ....oiieia. . 8 dbEA) 88 dbiA)
after January 1, 1978 ......... ieeatacscieansnans 76 db(A) 85 db(A)

Section 14033505 Afraaft - N

On or before one year from the effective date of this code, the sdministrator shall
define and submit to the city council for emactment into this code allowmble sound levels
and ambient noise gquality criteria and standards for arcas affected by noise generated by
m and sircraft using airports m the city of New York. Such sound ldvels and such

ient noise quality criteria and standards shall be developed in accordance with &
comprehensive methodology for controlling and sbating airport moise, including but neot
limited to the following srethods :

1 Enmra:jn. use of the airport by aircrait classes with lower sound level char-
ucteristics and discouraging use by higher sound level aircraft classes; .

2. Encouraging approach and departure flight paths and procedures {o wmininrze
the nolse in residentizl areas ;

). Planning runway utilization schedules to take into account adjacent residentiaf
nnknoiu characteristics of aircraft and noise sersitive time periods; :

Reduction of the flight frequency, particularly in the most noise sensitive time
periods and by the noisier sircraft:

3. Employing shielding for_advantage, using natursl terrain, buildings, ctc.; and

6. Development of a3 compatible land use within the noise impact boundary.

Preference shall be given to actions which reduce the impact of sirport noise on
axisting commmities. Land use conversion innl"i:,_ﬁ] existing residential communities
shall be considered the least desirable action for eving compliance with allowable
socnd levels and ambient noise quality criteria and standards adopted pursuant to this
section. -

Allowable sound levels and ambient noise quality eriterix and standardy defined and
submitted pursuant to this section shall accurately reflect the latest scientific knowledge
useful in indicating the kind and extent of all identifiable effects on public bealth, welfare
snd comfort of any noisc, or combination of noises, generated by airports and aircraft
using airports in the city of New York and shall be based on the latest economically
lﬂh and available technology for the abstement of noisc generated by atrports in the
cty of New York ’

Section 1403.3—5.07 Rapid transit railroads

(=) On or before one year from the effective date of this code, the administrator shall
define and submit to the city council for enacument into this code allowable sound levels
and scoustical performance standards for the design and operation of new and existing
rapid transit ratlroads, including but not limited to nllowabr: sound levely and acoustical
performance standards for rolling stock, track and track beds, p ger joms, t Is,
¢levated structures, yards, depots and garages. ' i

Allowable 3 levels and acoustical performance standards shall be based on the
latest cconomicafly feasible and available technology for noise abaterment in rapid transit
railroads and on the latest scientifc knowledge useful for indicating the kind and

extent of all effects on public health, welfare, safety and comfort which can be expected

from noises or combinations of noises generated by rapid transit railroads.

(b) No person shall operate or permit to be operated a rapid tramsit railroad,
inclnding but not limited to its rolling stock, track and track beds, passenger stations,
bomels, eevated structures, yards, depots and gamages 2o 83 to cause 3 violation of
allowable sound levels or acoustical periormance standards adopted by the city coundil
pursuant to this section.

Section 1403.3—5.09 Rallroads

{2} On or before one year from the effective date of this code, the administrator shall
define and submit to the city council for enactment into this code allowable sound levels
and acoustical performance standards for the operation of new and existing railroads,
including allowable sound levels and acoustical performance standards for I’Ull.l:lj
stock, ferries, tunnels, equipment, swiiches, spurs, tracks, stations, yards
termina! facllities. -
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Allowshle sound levels and ical perfor dards excopt as otherwise
provided in this section, shall be based on the latest economically feasible and available
technology for noise abatemem in railroads and on the latest scientific knowledge use-
ful for indicating the kind and extent of all effects on public health, welfare, safety

and comfort which can be expected from noues or comb rs of generated
by railroads. )

() No person shall operate or permit tw be operated a railroad, including but not
limited to rolling stock, bridges, ferries, timnels, equipment, switches, spurs, tracks,
stations, yards and terminal facilities, so as to cause @ viclation of allowable tound levels
or acoustical performance standards adopted by the city council pursuant to this section

Section 1403.3—5.11 Air compressors

(a) On or after thirty days from the effective date of this code, no person shall
oz;;ate or cawse to be operated an air compressor manufactured prior to December 31,
1972, unless a muffler certified by the manufarwrer of such muffler to provide & dymamic
insertion loss of 20 dB{C) of the sound rdease from the exhaust source of mxch air
ompressor iy installed on such exhaunst source -

{b) No person shall, afier the effective dates set out in table I, operate or permit
to be operated an nir compressor manufactured prior to December 31, 1972 in such &
manner &3 to cause the maximum sound level of such air compressor, when measured at
# distance of one meter from the nearest major surface of such air compressor, to exceed

the applicable allowable sound level set out therein. .

. Table I1
Effective date Allowzble sound level
December 31, 1972 mngA) e
June 30, 1974 o dB(A)

{c) No perton shall sell, offer for sale or operate or permit to be sted an air
compreasor manufactured on or after the effective dates ser out in table III which when
operated produces a maximum sound level, when measured at 2 distance of one meter
{rom the nearest major surface of such air compressor, exceeding the spplicable allowable
sound level set out therein.

Table 11 .
Effective date Allowable sound level
December 31, 1972 5 dB(A)
une 30, 1974 i " 75-dB(A)
ber 31, 1975 M dB(A)

Scction 1403.3—5.13 Circulation devices -

No person shall operate or permit to be operated a circulation device pot subject to
the pmfsi'm. of title C of chapter 26 of the adminisirative code in such a manner as to
aete 3 tound level in excess of 45 dB(A) when measured inside the dwelling unit
affected in a line with the window neirest the exterior face of such circufation device
The measurement shall be taken with the window fully open at a point three fext from
the open portion of the window. .

Section 1403.3—5.15 Refuss compacting vehicles

No person shall sell, offer for sale, operate or permit 1o be operated a refuse compact-

ing vehicle manufactured after December 31, 1974 which when compacling creates »
sound level m cxcess of 70 dB{A) when amasured at ten feet from the center line of
the face of the compacting unit.

Section 1403.3—5.17 Motor vehicle claxona . . .

No person shall sell, offer for sale, operate-or permit to be operated a claxon installed
on any motor vehicle of a model year 1974 and thereafter which when operated creates

a sound level in excess of 75 dB(A) when measured at & distance of tweaty five feet

from the center of the forward face of such motor vehicle, bt this section shall not
preclude the sale or use of a city-country horn in accordance with allowable sound levels
pramuigated by the administrator. .

Section 1403.3—5.19 Emergency signal duvicss

After June 30, 1973, no person shall operate or permit to be operated an
signal device installed on an authorized emevgency vehicle which when creptes
s sound level in excess of 90 dB(A) when measured at a distance of fifty feet from
the center of the forward face of such vehicle.

Section 1403.3—521 Paving breaken . . -

{s) On or after thirty days from the effective date of this code, no peraon shall
operate or cause to be operated a paving breaker, other than one operated. electrically or
hydraulically, manufactured prior to December 31, 1973, unless a pneumatic discharge
muffler certified by the manufacturer of such muffler io provide a dynamic insertion lows
of § dB(A) of the sound released from the air discharge of such paving breaker is in-
stalled on such mir discharge

ey T
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Olﬂommnuﬂ.oﬂnhrmqmuhwm to be operated &
ranaiactored on or after the effective dates set out in Table 1V 'H:hwl;ﬁ:

“ hne nrﬂdtmumuﬂm-mdlnd. when measured at a distance of one meter from

nuch paving breaker, the applicabls allowable sound level set out

v
Atllowgble sound level

‘ubmdh':d;}'l ‘ o4 4B
X dB(A
December 31, 1975 : no.uam

Section 14033523 Regulations

The administrator shall promulgate mch regulations as he may deem pecessary with
nprdhnlndnnh Ewdnnlhhfdbwedmﬂnmmumto[mnd
mllnhln—‘* by t of this article, provided that such standards aud

with any similar standards and procedures

. -.lhlhn!nl.ly m compliance
m the amenican national standards institute, international standards or-

lummve n.men. compressed air and gas ins €, amcrican
ldti.u:ﬁu.m other generally recognized professional :':'ndu d-ysetting
orgunization.

ARTICLE VI

AMBIENT NOISE QUALITY ZONFS
CRITERIA AND STANDARDS

Section 14003601 Anumuboqnhtymdmh-nd-h-dnb

Tha sdministrator shall, as soon s praciicable, but not later than two years from
the effective date of this code, define and submit to the city council for emaciment into
this code the following:

(9 Ambient noise quality zones for the entire geographical ares of the uty af
New York on the basis of those conditions which affect ambient noise levels, inclinding
but oot limited to the followine:

i:i'l'lnmmduunwmmbythz zoning regulation in such zones;

The time at which such sound levels occur
)Thcdmm:&mhmdlcve.lndd il wnd o dueli
proximity of such artiviticy cvices to dings to dwellings;
tvf)W'hel.hetlh -J!rdmdbynr_hdﬂwm whslrem-
current, intermittent or cuunnl

’ ) The density of habitation of such zonmes.
ient noize quality criteriy and sundnrd: for each of the ambent noise qm'lli:r
sones defined above in subsects 1). Ambient noise quality eriteria and standards
sccurately reflect the latest scientihe knowledge useful in indicating the kind and extent
of all Idumﬁable eﬂe:ts on public healih, welfare and comfort of any noise or combination
of noises, and shal based on the latest economically feasible and available technology
:ul.he abatement ol noise produred by devices and artivities within a referent ambient
xone.
provisions of this section G0l shall at all timea be subject to the technical
lmhhty of dcﬁmng such ambient noise quality zoncs, criteria and standarda
Section 1403.3—6.0) Allowable scund levels
(») On or after the efiective date of Lhe ambient noise quality crileria and standardy
under section 6.01 of this code, the administrator may by regulation promulgaie
allowable sounds levels with respect to any device or activity, provided that such allowable
sound levely shall mot be inconsistemt with the ambient noise criteria and swandards
enacted onder section 6.01, with the allowable sound bevels set out in article V of this code,
and with the provisions of title C of chapter 26 of the adminjstrative code.
(®) No person shall engage in or tause any other person to engage in an activity, or
operate Or permit the operabtion of & device to a8 to cause 2 sound level in excess of the
allowable sound level promulgated by the sdministrator pursuant to this

J)Tbehmmhyofmﬂluehpmdumdbynmnm-mddnmhurh 20nes ;

ARTICLE VII
CERTIFICATES AND TUNNELING PERMITS
Section lmH.ol Operating cortificates and renswnl of cparating ssrtificatns;

1 whes required
) ndmmututor shall at his discretion promulgate reguiations pursuant to
.u:bcll IIOS of ‘the city chartey divecting the placement of air compressors, ma
se compacting vehicles and repid transit nxlmads, including but not limit
‘::Illu stock, track and tack beds, passenger stations,

tunnels, elevated structures, -
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yards, depoty and garages onto an operaling certificate list, setting ut the rcasons for
such placement, and sctling out the period of time from ismance or renews) during which
sach operating certificaie shall be valid, unlcas sooner revoked or cancelled.

(b) No person shall cause or permit the use or operation of any device placed on the

tmg certificate list pursuant o subd:vmon a of lhu section except for the purpase

such device withoul frst-ob g certificare from the admin-
isuator he placement of such a device not B:anng an epen certificate at a location
of it customary operation shall be considered pr.ma fucie ation of this section in
any wocceda&z ng pursuant to any applicable section of article VIII of the code exexpt
section

(<} No person shall engage in or permit any person to ogage in mdm'
firat obtaining a tunneling permit from the admunistratur. A separate permit shall be
obtained for each shaft of a tunnel.

(d) Prior to advertising for bids for comtracts amolvmi tunneling, the agency of
the aty of New York proposing to so advertise shall request the administrator in m
far & statement of the requirements or standards that wnll govemn the
aclivitics pursuant Lo section 7.07. The aforesaid requirements shall be furnished by the
administrator to the contracting agency in writing within 30 days alter recelpt of ths
request and shall be included by the contracting agency in the contract specifications for
the proposed tunnelipg. The conditions under which the permit shall be graniad w the
contractor shall be comsisient with the siatement furmnished by the admimstrator to the
contracting agency for inclusion in the contract specifications.

(c) Notwithsmanding the existence of a valid tunneling permit, no person shall,
except in the case of urgent necessity in the interest of pubhic saiety, conduct or permit
to be conducted blasting operations at any time other than on weekdays and other than
betwceen the hours of 7 a. m. and 7 p. m. unless a special permit is obtained from the fire
department pursuant 1o § C-19-36.0(d).

Scction 1403.3—-703 Genoral requi ts For applicati fur operating cartifi-
cates n-d for tunneling permils, and r 1 of oparating certifi

(a) phcauon for an operating certificate or for the removal of an operating certifi-
cate shal] ge made by the owner of the device on forms furnished by the sdministration

(b} Application ﬁ;r a tunneling permit shall be made on form» furnished by the admin-

. mtration by or.in.behali of the owner or lesser of the tunnel; and if made by a

other than the owner, the application shall be accompanied by a signed statement of the
plicant declaring that he is authorized by the owner to make the appli The p
l.ga.ll in all cases be the applicant. :

(c) Each application hereunder shall be signed by the applicant. The signature of
the applicant shall constitute an agreement skt the applicant will assume responsibility
for the operation or use of the device concernad or for tunneling in accordance with the
requirements of this code. If the applicaot is a putnenh:p or group other than a Forn
tion, the application shall be made by one individual whe 13 & member of the group. [
apphcant is a corporation, the application shall be made by an officer of the carporation.

(d) Application for the removal of an operating rertificate shall be postmarked
or date-stamped by the administration upon personal delivery no later than 30 days prior
to the explralmn of the certificate.

Section 1403.3—705 Information required for applications for uperating esrtifi-
cates and for tunneling permits

{a) Each application for an operating certificate shall contain such mlcrmmon as the
administrator my require in order to determine whether a device covered by the
hormlloper:!:mmmplmnuwnththe proviuicns of this code, including but mot Hmd

(1) The model number and optrating characteristics of the device coversd by

the application ;
{2) A report certified by an approved testing laboratory as to the sound level
erated by the device when aperated under normal operating conditions of & manu-
fnTturers warranty as to sound level that the device is regularly tested in

accordance with procedures cstablis by the american national s mnnluta
or othcr appropriate prof | dard-soiting organization listed im secton

g ) The proposed means, if any, for the prevention or eontrol of unnecessary nolse.
('b) ch application for a tunn mg permit shall contain such information as the
admnistrator may require to determine whethes winneling gctivilies and the devices
erated therem will undertaken in comphance with the provisions of this dx
but not limited to:
(ll) The types and operating characteristics of the devices employed in soch
e
(¥3) A detailed description of proposed tunneling; and
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?ﬁpﬁmhhmt&ndmﬁn

{c) Inforrmation concerning processes which may be roquired, sacrrtained or
the admimstration lhllnﬂhdlnlnsdbymudmﬁtﬂhmplm
except that informmation may be disclosed by the administrater if the adminstration i
mbpoenaed for the informuation or if in the course of an administration court proceeding
or administration or board heuring, the informatioa is relevant to the procceding or

Section 14003707 lmtwpudn.qunﬂn.m.ﬂ\h-&q
) mmmﬁmmummmwh to the
) of the pdministrator that: '

1) The dovice will be operated without cauring a violstion of the provisions of
tllb(uzlc:md

a)ﬂndﬂhmmrpruu.dvmmﬂumofmmhdhnlopdhr

the kind and level of noise ttenl by the app t's device,
ﬁ)hohmlnﬁ'pﬁmnllnllhlmned less the agplicant shosrd %0 the satis-

(1) The devices in such tunneling, including construction devices,
storage bins' and hoppers, will be operated or used without causing a violation of the
provisions of this code;

{3) All advances in the are of moire control including appropriate closures
devicrs, and sound deadening linings on storage bins and hoppers, developed
for the kind and level of noisc emitied by applicant’s sctivities or devices have been
hﬂ‘pﬂldmhm:htmmelmlch\nhﬂmdm
qﬂhn\luﬂlntmgth ttchnlimnpmﬁa:&:wl::r
3 [;
perfarmance randards of this
Section 1403.3—7.09 Taﬂ-lumm-dn.w—-wh‘d"h'_ﬂ-
—?mmp—mgdmmp«m
) Beforg & tamneling permit is granted or before sn operating certificate is granted
of rencwed, the admimstrator may require the applicant to conduct such tests as are
in the opinion of the sdministrator to determine she sound level amitted from a
sactivity or to'determine whether the device or its operation or an activity is
oontyiboting to, or s in violation of this code. The test shall be made at the expense of

&) Such tests shall be conducted, reviewed and certified as pmv'vdcdby section 2.05(11)
of tode. The applicant shall notify the administration of the-time and place of u test

a8 provided by section 2.05(c) of this code. Reasomable facilities shall be made availahle
fior the administration to witness the test

If in the opinion of the administrator tests by the admmistration are necessary, the
facilitics for mch tests, exclusive of sound leved meters, shall be {urnithed by and at the
expenso of the gwner or lessee or his agent a3 provided by section 205(d) of this code

Section 1403.3—7.11 Action en applications for cortificates or tuaneling permita

{a) The sdministrator shall act within a reasonzble ime not 1o exceed &0 days on an

'~
G

regulstions for the of
he deems will Irir.hlht

-]

for » turmelin it, for =n operating certificate, ur for w yenewal of an
mﬁn‘:_uﬂﬁub.md notify the applicant in writing of his approval wd.lnpprun.l
() If an il&lhmed.ﬂnndmmsmﬂnﬂmhthﬂlﬁﬂm
In the motics of or notice of violation,

mwmmmmmhnwofhnﬂhddhm
of the day of service, the applicant may t istratos o
hm&,mnx in writing the ulmnunnla"l objection o the nnlnuﬁcn.

(d) The administrator shall consider the applicant’s snswer to his objections, ==& .

shafl notify the t in writing within a reasonable time, not to excred 60 dayw, of his
Meappl&debmwmmmqu’dm

60 sexvice of the notice of disapproval or & notice of violation shall be
hlull:"\hldlhnpphu «

avra aMpRLa Ay AVPS

cpesading cerdficare or tunneling permit for s additonal ‘pesiod not to exceeS 60 days.

Section 14033—7.13 Conditions of sartifmstas or tvondling permits te be ebwrved

Theholduofamﬁczhorof:mmmghaum:l?lymmmm
ard tervns contained in his certiicate or permit a8 we all applicable pro-
visions of this code.

Section 1401.3—7.11 Suspensien er revenation of eartifontes or tynseling permits

() The adninistrator shall suspend or revoke a mdmupamnvrmﬁnhvhm
ondered to do e0 by the board purmmnt io article VIII of this code

®) Suspumonorrtvuuhmoilamﬁumwmdmzpumllh‘llhunﬁnl
five dayy afier aorvice of notice, exclusive of the day of service, on the bolder of the
certificate or tunneling permit.

Section {403.3-7.17 SM‘-M-MM

A certificate or tommeling it whith ks been l:llnullﬂi or revokoed ﬂl'I-III to
&hwdelhalll:nmdﬂedfl with to the sdmmistrator.

Scction 1403.3—7.19 Trandfer of cartifentse

Any o¢ attempted transfer of a certificate mmnu.lly revokes the owrdfi-

unea Tlmnvmofthemmwiuchthed—wneuhnmdaﬂuﬁ-

cate m tramsterred to a person other than the person named in the certificate

Section 14003721 Operating certifeate ar tnuneling purmit fose

s) A person appl for en certificate, or & rencwal of an opesating

ol Py e ¢ thacty dodarn:

(b) A person applying for & tummeling permit shall! pay 3 fee of two bnadred and
Sty dollars.

Section 14013723 Adminkstrutisn publication fees

‘The administration may charge fnr-m"ol' its pablications a fer in wn emount wot
hnmullhemitmﬂofmeprepnnhm distribution of the publication.

ARTICLE vIT?
ENFORCEMENT

Section 1403.3—801 Powers of the beard

(2) The board, in addition to cther duthey nsmigned to it by law, n-u bave the
power to conduct hearings pursuant to this asticle and, by the issuance of a subpoeos,
compel the attendance of witnesses and the production of any books, papers or other
things relating to the matier under investigation.

{b) The board may, upon notice pursuamt to section 8.05 of this code, and after a
bearing pursuant to secuon 8.13 of this code, or in default thereof pursnant to section 8.15
of this code:

{1 Order the administrator to revoke or suspend a certificate or tmeling
permit isnued pursuant to this code for any device or activity where such deviee or
Activity causes, or is maintained or opauted 5o as o ciuse a violation of any pro-
nmn of this code or order or regulation promulguted by the administrutor or the

(2) Order the owner of any device which cattses or is maintained or *ﬂled.

80 us to cause a violation of any provision of this code or any order or uwiion
promulgated by the administrator or the board to install any apparatus which can
reasonably be expected to correct the vioktion, or to repair, properly maintain, replace
or alter such device in a manner which can reasonably be expected to correct the
viclation;

{3) Seal any device which causes or 8 maintained or operated so as to cagse
siolation of_aoy provision of -this code or order or regulation promulgated by
administrator o the board, except as pravided in subsection (c) of this section;’

{4) Ocder any person to cease and desist from any wctivity which cawsar or
condurted 50 a3 to cause, a violation of sny provision of this code or any order
m::on promulgated by the administrator or the board, except as provided

lhn

3

iom {c) of this section;

(5) Impon a civil penalty in each imstance in an smownt no eater
out In table V against any person who viclates a prmnmm of this or any order
regulation promulgated by the administrator or the board.

1! 52
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Each day during which such violation continues shall constitute a separate violation.
The board may remit, in whole or in part, such a civil penalty if, at the conclusion
of the hearing, the respondent is no longer in violation of a provision of this code, or
agy order or regulation promulgated by the administrator or the board;
(6) Impose a civil penalty in the sum of seventy-five dollars an sny owner of
a device for each day such equipment is sealed pursuant to this sectiom;
(7) Impose a civil penslty in the sum ol ﬁnlmnd.mddolhnumm
who willfully breaks a seal placed on a device purmant to this section.
s g The board may, upan notice pursuant to section 8.05 of this code:
1) erder any person to cease and desist from the operation of any Hated device
:‘Pmnmtiﬁuun required by section 7.01 of this code and the board may also seal
(3) order any person to cease and desist from tunneling without a tumseling pyrmi
urqvlrdbyu:lmn7mo!|hhmdemdhburdmylholednnydﬂhlndh

(J)udtr permnnolinpmusnmofanrnno:hmdmwﬂbmhn
4.11(b) of this l:ode 10 cease and desist from construction sctivities othar than -:f
permissible hours specified in section 4.11(a) of this code and the board may siso any
devine used in such construction activities ;

(4) order any person to cease and desist from the operation of a device without
' registration required by section 2.09 of this code and the board may also seal such device.

(d) The board may order the administrator to instzll any apparatus or to repair or
alter any device or apparatus which causes or is maintained or operated 4o as %0-canse a
violation of an order issued pursuant to paragraph (2) of subsection (b) of this section,
where such repairing or alteration can reasonably be expected to correct such a violation.
Any work required under such an order may be exeruted by the administrator through the

s, agents or contractors of the administration. The administration shall be reim-
bursed promptly for ail costs and expenses of such work by the owner of the device o
which the order relates and in respect w which mich expenses were incurred. Such
expenses may be recovered in a civil action brought in the name of the administrator.

{e) 1f an order of the board issucd pursuant to subsection (b) and (<), of this section
provides for a period of time during which a person subject to the order is permitted to -
correct & vmlahon, the board may requlre the respondent to post lg‘ﬁmnun bond or
other security with the administration in 2 form and amount suffcient w0 assure the
eorrection of such violation within the prescribed time. In the event of a failure to mect
tho schedule preseribed by the board, the yum named in the bond or other gecurity shall
be forfeited and dkall be paid to the administrator.

{f) (1) The board may order any person to cease and desist from an activity 'hld:
it rcasonably believes causes onnecessary noise which creates imminemt peril to the

blic health and well-being, or to cease and desist from an activity which it reasonably
constitutes a wilful or continued violation of wny provision of this code or order
or rqulalum, romulgated by the administrator or board. Such order shall be effective
service IEeml Any party affected by such an order may r a hearing ou
wrmen notice, and he shall be afforded a hearing, within 24 hours after service of such
request, pursuant to section 8.13 of this code. If such an accelerated hearing is not re-
pested, then a hearing shall be afforded within 10 days of the issuance the order.
;‘he board shall issue its final devision and order ihereon within three days from the
conclusion of a hearing held pursuant to this subsection.

(2) The board may rescind in whole or in part a variance issued by an of

the city of New York pursuant to scction 411(b) of this code. Such order shall be

cfective upon service thereof upon such agency and upon the pcncm to whom puxch
variance was issued.

Section 1403.3—8.03 Tha boand
(a) The board shall be convened by the chairman or in his absence the commissloner
of air resources or at the request of any three members thereof,

(b) If a member of the board has presided over the initial hearing. he shall not be
disqualificd from reviewing the hearing.

Kc) Three members of the board shall constitute a quorim, except that on or afier
thirty days from the cflective date of this code, ive members of the halrd. al least two of
whom shall not be city officials, shall constitute & quorum.

Section 1403.3—805 Notice of violation

[ ; Notice, required by this article, shall be given by issuance of a notice of violation.

b) Whenever the administrator has reasomable cause 10 believe thar u violation of
any provision of this code or any order or regulation promulgated by the ldmnultrlmr
or the board may exist, he may canse to have a notice ofpvnlahnn ulued and served on
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: .'a.lammtlmthehrwhm' of-
this section 8.09 apply only
operating

y intcrest in the device in violation, if any; or
. . with an equity interest in the device in violation cannat be located
with due diligence, any other owner of said device .
{c) (A"nohces ‘;i‘-hﬂt tion shall: of this
pecify section or -sections is code, order, or regulation that such
persan or device is in violation of ; and
(2 lndn!.a the amount of the civil pemalty that such person i subject to; and
(3) Contuin a brief statement of the nature of the violation ; and
24) Require & writien response that conformy to section 507 of this code; and
Sg Require such person ar owner of a device unless a hearing is not required
by 841 of this code, to answer the allegations in the notice of violation at &
bme and place designated cither in or with the nolice of viviation or in & subsequent
BOUCE 10 SUCH Person gr owner,
Section 1403380 Written respones
(a) A writen respome in a form prescribed the board shall be served upon
@ administration and hiled with the board within 4 days of receipt of the potice of

(b) If the alleguuom in the notics of viclaion is one for which a hearing is not
required by section 401 of this code, and is contested, then the respondent musi either:
(1) lnclude a copy of any tunncling permit or cer.ficate that the respondent
asserts was issued by the admimistration ; or
such tunneling permit or ecertificate i3 required by law.

() I any of the allegations in the notice of violation are those for which a hearing
»on 801 of this code, and are contesied, the written response shall

CERIAID & concise statement of the facts constiruting sach ground of defence.
lﬂﬁm in ﬂ:‘ notice of violslion are admitted the written response of

(8) Aoy person mcm?m.'—hnumm-' ion and employces of the city
a ol o tion of the

of New York suthorized by law to serve summonses for violation of the administrative
code umy serve wpoo the administration a complaint in & form prescribed by the admin-
istrator slleging that A person has violated a provision of this code sct forth in Table
mlplndlmdumﬁhpmviﬁnn.logﬂherwid:

Tabtde V
subxdivision (1) and (2) and Column
;.10'7%'“1 (k) and (2) of Table L

oAl in excess of 50,000 British
units per hour or its oquivalent.

10 smﬂ.m

L¥4]

603
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(b} A person who has served a complaint pursuant to subdivision (a) of this section
may serve upon the person allegedly in violation and upon the board a notice of wviols-
tion i a form preacribed by the board if within 30 days {rom service of such complaint :

(1) The edministration has failed to serve a notice of violatiou, purssant to
section 8.05 of this code, for the violation alleged in a complamt purspant to sub-
division (a) of this scction; or

administration fails 0 scrve a written notice upon the complaiant of
its determination that his complaint is frivolous or duplicitous.

(c) A person commencing a proceeding before the board pursmant to this section,
shall prosecute mrch procreding at his own expense. The administration ray imtervene
in such a proceeding at any lime.

(d) In any proceeding brought by the administration after receiving a complaim put-
suant to subdivision (a) of this seclion, the board shall award the complainant, out of
the procecds collected, fair and reasanable compensation, which shall not excced 25 per
cent of the proceeds collected, for disclosure of mfermation or evidence not in the passey-
sion of the administration, which leads to the imposition of the civil penalty. ,

(e) In any procesding brought by a complainant, the board shall awsrd, out of the
pro.f:;‘ds collected, 50 per cent of any civil penalty as fair and reasonable comrpensatson
to person.

Section 1403.3—8.11 -Settlement of proceadings

The board may settle any proceeding by stipulation and may exercise any or all of
its powers under section 8.01 of this code thereby, at any time prior to the ssuance of
a decizion pursuant to section 8.19 of this code. :

Section 1403.3—8.13 Hearings ‘

sgm:ham' n of the board shall designate a hearing officer or at lmst one
member of the board to rreside over hearings held pursuant to this article. In any bear-
mg in which a quorum of the board is present, such members shall be deemad to be sining

s the'board,

b) A such hearingy shall be apen to the public. o -

c) At the request of any party to such a hearing. the board shall by the iassance
of a subpoena compel the atiendance of such witnesses and shall require the i
of amy such books, papers, or other things relating to the matter under investigation if
such a request reasonably relates to such hearing,

(d) Any party to a hearing may be represented by counsel, may make oral and

tten argumenmt and cross-examine withesses. All testimony taken before the board
or the designated’ hearing officer shall be under oath and shall be recorded. The record
shall be open to public inspection, and copies thereof shall be made available to any
person upon payment of the actual cost of repraduction. :

Section ]403.3—B.15 Defanlt; vacating & defanlt order

(n) A respondent shall be in defaalt when the respondent has:

1) Failed to serve a written response purcuant to section 807 of thiy code: or
2) Failed to appear at the designated time and place as required by the notice
of violation or subsequent notice pursuant to section 805 or 809 of this code; or
(3) Neglected to proceed m & manner ordered by the baard.

(b) Within 60 days of a decision and order of the board issued suant to section
819 (c) (2), the respondent ray request the board to grant a stay of such order of the
board and schedule a hearing. I{ the respondent has shown good cause and a meritorious
defense, the board may grant such a remucst and hold a hraring pursuant to section &_13
of this code. At the conclusion of the hearing, the board may sdopt, =mend or Tescied
fts decision and order. :

Section 1403.3—8.17 Hearing officer's dacision

(a) At the concluiion of -the hearing, the hearing officer or member of the board
conducting the hearing shall prepare a decision stating findings of fact and conclusions,
as well as ceasons for his determination on all material issues, and making
tions a3 to action which should be taken in the matter. ] .

(b) The hearing officer or member of the board ronducting the hearimg shall file his
decision with the board and rend copies by mail to the parties. Any party may file

oxceptions with the board within 20 days after service of such decision. 1. no exceptions

have been filed within the described time the recommendations of the hearing officer or
member of the board condncting the hearing shall automatically become the decision of
the board and shall constitute its findings, conclusions and order. .

(c) At the conclusion of & hearing conducted by the board, the board shall mme its

PR
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decision and order. The decision of the board shall conform to the requirements of sub-
divisions (b) and (c) of section 8.1 of this code.

Scclion 1403.3—8.19 Board decision and order .

(a) If any party files exceptions Lo the decision of the hearing officer or member
of the board conducling a hearing within the prescribed time the board shall review the
yecord and issue its decision and order in which it may adopt, modily or reject the
hindings, conclusions 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 an
reasons for the decision on all material issues raised, and an order cither dismissing the
allegations of the notice of violation or sustaining them in whole or in part.

(¢) The board may exercise one or more of its powers pursuant to section 8.01 of
this code, ap it deems appropriate if: ,

(1) The allcgations m the naotice of violation are sostained in whole or in part;
(2) The respondent is in default under section 815 of this code.

(d) The decision and order of the board shall be its final determination. A juditial
procersding must be commenced within two months after the service of such decision and
order.

Section 1403.3—82]1 Compliance with board decitions; orders and civil penallies

a) If the respondent fails or refuses to comply with the board's order, or the
board 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 court of
competent jurisdiction to compel compliance with or restrain by injumction the violation
of any order of the board.

b) A civil penalty imposed by the board pursuant to section 801 of this code may
be collected in an action brought in the name of the city of New York,

Section 14033821 Procedural rules

The board shall have autharity fram time to time to make, amend and rescind such-

procedural rules as may be necessary to carry out the provisions of this arcticle.

Section 1403.3—825 Criminal pennltics

(a) Any person who shall knowingly make a false statement or who shall knowingly
falsiiy or allow to be falsified any certification, registration. form, signed siatement,
application or report required under the provisions of this code or regulation promulgated
by the administrator or the board shall be guilty of 2 misdemeanor and, upon conviction
thereof, shall be punished by a fine of pot luss than one hundred dollars, nor more than
one thousand dollars, or by imprisonment not to exceed five months, or both.

(b) Any person, other than a corporation, who violates any order of the administrator
or the board or any provision of section 7.01 of this code or who illegally breaks a seal on
ec’uipmem. upon conviction shall be punished for each offense by a fine of not less than
fifty dollars nor more than five hundred dollars or by imprisonment for not more than
thirty days or by both. .

Any corporation which violates any order of the administrator or the board or any
provision of section 7.01 of this code, or which illegally causes a seal to be broken upon
conviclion shall be punished for each offense by a fine of not less than one hundred doilars
nor more than two thousand dollars,

Every day during which such violation occurs constitutes a separate offense.

(¢) Any person, other than a corporation, convicted of .willlul failure to pay a civil
penalty imposed by the board pursuant to section 8.01 of this code shall be punished by 2
fine of double the amount of the civil penalty imposed by the board or by imprisonment of
ot more than sixty days or by both.

Any corporation convicted of wilful failure 1o pay a civil penalty imposed by the
board pursuant to section BGl of this oode shall be punished by a fine of double the
amount of the civil prralty impesed by the board, but not more than two thousand
dollars.

(d) The failure of any persom or corporation against whom an action has been brought
to tollect a civil penalty pursuant to section 8.21(b) of this code, who has been found
liable by a court for such civil penally and who does not pay such penaliy alter the
judg'fnt.nt ol such becomes final, shall be deemed guilty of a willful failure to pay a civil
penalty.

(¢) Any person convicted of violating any of the provisions of this code or any
regulation of the board not otherwise provided for by this section shall be punished by a
fine of not less than fifty dollars nor more than five hundred dollars for the first offense,
or by imprisoninent for twenly days eor both, and by a fine of not less than one hundred
dollars nor more than one thousand dollars or by imprisoment for not more than thirty
Looe e bl s (A ven A he a fime af nnt 1ess than fonr hundred dollars nor
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more than five thousand dollars or by imprisonment for not more than_ four months or
both for a third or subsequent offense.

(f) Twenly-five per cent of any fine that is imposed pursuant to this section may be
paid to the person or persons giving information which shall lead to conviction.

§3. Section fourteen hundred four of the New York city charter, as amended by
loeal law forty-nine for the year mincicen hundred seventy-one, is hereby amended to
read 33 follows:

§$1404. Environmental control board

: 1. There shall be in the administration an environmental control board consisting
of the administrator, who shall be chairman, the commissioner in the administration
who is responsible for air pollution control, the commissioner in the administeation
who is responsible for water pullution control, the eommissioner in the administration
who is responsible for sanitation, the commissioner af the department of buildings of
the housing and development administration and four persons, to be appointed by the
mayor, with the advice and consent of the city council, who are not officers in the
adminisiration at least one to bc possessed of a broad general background and expe-
rience in the field of air pollution control [and], one with such background and experi-
ence in the feld of water pollution.control, and ome with such background anrd
experience in the field of nnse pollution control, and who shall serve for {our-year
terms except that two of the first of such persons taking office shall be appointed for

a two-year term, These four members shall be compensated at the rate of one hundred

dollars per day when performing the work of the board. Within its appropriation,

the board may appoint an executive [assistant] director and such hearing officers,
including non-salaried hearing officers, and other emgployees as it may from time to
time find necessary for the proper petformance of its dulies,

2. The environmental control board shall have jurisdiction to adopt and amend
rules not inconsistent with any provisions of law:

(a) regulating or prohibiting the emission into the open air from any source,
whether fixed or movable, and whether on land or water of any harmlul or
objectionable substances, including, but not [imited to, smoke, soot, fly ash, dust,
fumes, gay vapors and odors, and the installation, construction or alteration of
equipment giving forth such emissions into the open air insofar ay such emissions
are affected therchy; and

(b) regulating or prohibiting the emissiony into the waters within and about
the city of New York trom any source whether fixed or movable and whether on
land or water of any harmiu! or objectionable substances, contlaminants and

llutants.

, . The environmental control board shall enforce the provisions of the charter
and the administrative code, and any rules and regulations made thereunder, which
relate 1o the cleanliness of the streets, the disposal of wastes, the provision of a pure,
wholesome and adequate supply of waler, and the prevention of air [and], water and
noise pollution [and of noise disturbance]. The board shall have authority from time
to time to make, amend and rescind such rules and regulations as may be necessary to
carry oul its duties under this subdivision.

§4.  Section 1403.2—15.03 of chapter 57 of the administrative code as added by local
law 49 for the year 1971 is hereby amended as follows :

§14032—1503 The board

(a) The board shall be convened by the chairman of in his absence the commisisoner
of air resources or at the request of any {three] Ave members thercol.

b) 1§ 2 member of the board has presided over the initial hearing, he shall not be
disqualifed from reviewing the hearing.

(¢) Three members of the board shall constitute a quorum [.). excepr that om or
ofter thirty days from the effectsve dote of section 1403.3—803 of this chapier, frve
members of the boord, at icast twa of whom shall not be city officials, shall constitule o
quorum.

§5. Section 1403.2—15.13 of such chapter of such code as added by such local law is
hereby amended as follows:

§1403.2—1513 Hearings

a) The chairman of the board shall designate a hearing officer or at least one
m r of the board 1o preside over hearings held pursuant to this article. In any hear-
ing in which [five or more members of the board preside.] a quorum of the board is
present such menmbers shall be deemed 1o be sitting as the board,

(b) AIll such hearings shall b¢ open to Lhe public,

{c) Al the request of any party to such a hearing, the board shall by the issuance
of a subpocna compel the attendance of such wilnesses and shall require the production
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of any such boolu. s, or other things relating to the matter under investigation 3f
wuch a request rusom relates to such hearing.

(d) Any party to a hearing may be represented by counsel, may make oral md
written argument and cross-examine witnesses. All testimony taken before the board
or the designated hearing officer shall be under cath and shall be recorded. The record
shall be open to public inspection, and copies thereof shall be made available to any
person upon payment of the actual cost of reproduction.

8§ 6. This local law shall take effect September |, 1972

THEODORE S, WEISS, Chairman; CAROL GREITZER, CARTER BURDEN,

HOWARD GOLDEN, LEON A, KATZ, ROBERT I. POSTEL, THEODORE
SILVERMAN, MORTON POVMAN, A JOSErFH RIBUSTE_ 1O, KENNETH
HABER, Committee on Enviropmental Protection, June 28, 1972,

On motion of the Vice-Chairman (Mr. Cuite), and adopted, the foregoing matier
was made a General Order for the day and at the request of Mr. Weiss .was laid aside
for discussion. (See ROLL CALL ON ITERIS LATD ASIDE )}
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ROLL CALL ON ITFM LAID ASIDE

The Vice-Cliirman (Mr. Cuite) movrd thax the foliowing Genera! Thrder for the day
previousl h.ld aside be adopted.
19) G.0. No, 69, Ini. No. 681-A—Noise control.

Mr. Weiss then spoke on Int. No, 661-A,

At this poin: Mr. Gelfand moved to recommit Intro. No. 861A 1o the Cﬂmmllee on
Environmental Protection for further study.

Mr. Gelfand then spoke in support of his motion. Councilmen L:rm:r, De Muu),
Silverman and Mrs. Stromberg spoke on the motion to recommit.

The President put t. £ question whether the Council wou'd agree with and adopt
fuch motion to recommit which was decided in the negative by ihe following vote:

Negative— Arculeo, Burden, Clingan, Cohen, DiBlasi, Frankenberg, Friedland, Golden,
Mrs. Greivzer, Haber, Katz, Katzman, Manton, Merola, Postel, Ribusiello, Sadowsky,
Salman, Scholnick, Sharison, Silverman, Taylor, Thompson, Weisy, and the VicesChair-
man (Mr Cuite)—25.
. Affirmative—Biondolilio, DeMarco, Gelfand, Mrs, Lerner, Mastropieri, Poyman, Mrs.
Ryan, Smith, Mra. Stromberg, Troy, Ward—11.

Motion to recommit lost.

The President put the question whether the Coundl would agree with and adopt
such report which was decided in the affirmaiive by the following vote:

Afrmative—Arculeo, Burden, Clingan, Cohen, DeMarco, Diblasi, Frankenberg,
Fried'and, Golden, Mrs. Greitzer, Haber, Katz, Katzman, Mamon, Mastropicri, Merola,
Postel, Povman, Ribustello, Mrs. Ryan, Sadowsky, Salman, Scholnick, Sharison, Silver-
an Mrs. Stmmb:rg, 'laylnr, Thompson, Ward, Weiss, and the Vice-Chairman (Mr.

jite)—31,

Negative—Biondolillo, Gelfand, Mry. Lerner, Smith, Troy—S.

Noise Control Bill adopted
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EXPROFPRIATIONS

CHAPTER 154

The Expropriations Act

L.—(1) Inthis Act, Inurpre-

(a) “‘approving authority'” means the approving authority
as determined under section 5;

(b) *"Board” means the Land Compenaation Board estab-
lished under section 28;

(¢). “expropriate” means the taking of land without the
consent of the owner by an exproprialing authority in
the exercise-of its statutory powers, but does not include
the taking of Jand [or the widening of a highway where
entry is deferred under section 339 of The Municipal
Act;

(d) “‘expropriating authority’” means the Crown or any
person empowered by statute to expropriate land;

(s) “‘injurious affection means,
" (i) where a statutory authority acquires part of the
land of an owner, ‘ .
a. the reduction in markel value thereby cau
- to the remaining land of the owner by the
acquisition or by the construction of the worka
thereon or by the use of the works thereon or
any combination of them, and
b. such personal and business damages, resulting
from the construction or use, or both, of the
works as the statulory authority would be
liable for if the construction or use were not’
under Lhe authority of s statute,
{ii) where the statutory authorily does not acquire part
of the land of an owner,
a. such reduction in the market value of the land
of the owner, and

b. such personal and business damages,

resulting from the construciion and not the use of
the works by the statutory authorily, as the stalu-
tory authority would be liable for if the construc-
tion were not under the suthority of a statute,

and for the purposes of this clause, part of the lands of an
owner shall be deemed to have been acquired where the
owner [rom whom lands are scquired retains lands

EXPROPRIATIONS

contiguous to those acquired or retains lands of which
the use is eahanced by unified ownership with those
acquired;

() “judge”, except where otherwise described, means a
judge of the county or district court of the county or
district in which the land or the greater part of il is
siluate;

()] “lend”" inchides any estate, term, ensement, rigﬁt or
interest in, to, over or affecting land;

(A) “owner” includes a mortgagee, tenant, execution credi-
tor, a persoa entitled to a limited estate or interest in
land, a committee of Lhe estate of a mentally incompe-
tent person or of a person incapable of managing his
affairs, and 8 guardian, executor, administrator or
trustee in whom land is vested;

() “'prescribed” meana prescribed by the regulations made
under this Acet;

() "purchase-money mortgage” mesns a mortgage given
by a purchaser of land to the vendor of the land or his
nominee as security for the payment of all or part of the
consideration for the sale;

(k) “registered owner’’ means an owner of land whose
interest in the land i3 defined and whose name is
specilied in an instrument in the proper registry, land
titles or sheriff’s office, and includes & person shown asse
tenant of land on the last revised asseasment roll;

(1) ‘“security holder’’ means a person who has an interest in
land as security for the payment of money;

(m) “'statutory authority” means the Crown or any person
empowered by statute to expropriste land or ceuse
injurious affection;

(n) :‘I:enant." includes a lessee or occupant occupying prem-
- isesunder 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 his address
is unknown, by publication once a week for three weeks in &
newspaper having general circulation in the locslity in which the-
land concerned issituate and service shall be deemed Lo be made,

() in the case of service by regis.bered mail, on the second
day after the day of mailing; and

(b) in the case of service by publication, on the date of the
third publication. R.S.0.1970,c. 154, 5. 1.

2.—(1) Notwithstanding any genera! or special Act, where
land is expropriated or injurious affection is caused by a statutory
authority, this Act applies.
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(2) The provisions of any genera! or special Act providing |

procedures with respect to the expropriation of land or the
compenaation payable for land expropriated or for injurious
afTection that refer to The Municipal Act, The Public Works Actor
any other Act shall be deemed to refer to this Act and not to The
Municipal Acl, The Public Works Act or other Act, as the case

may be.

(3) This Act does not apply to the use of or injury to land 2

suthorised under The Drainage Act for the purposes of a drainage
works constructed under that ‘Act or to any proceedings in
eonnection therewith.

(4) Where there iz conflict between a provision of this Act and

« provision of any other general or special Act, the provision of
this Act prevails. R.S.0. 1970, c. 154,8 2.

8. This Act binds the Crown. R.8.0. 1970, c. 154, 5. 3.

4—(1) An oxpropriating au-thorn.y shall not expropriate land
without the approval of the npprovmg authority as determined
under section 5.

(2) Bulmection 1 does not apply te an authorization of the
Ontario Epergy Board under The Ontario Energy Board Act in
respect of slorage of gas in & gas storage area or to an expropris-

tion suthorized under section 41-of that Act. R.8.0. 1970, ©

c. 164,8. 4.

8.—(1) Bubject to subsections 3, 4 and §, the approving
autharity in respect of an expropriation shall be the Minister
responaible for the administration of the Aect in which the power
4o expropriate is granted, except that,

(o) where a municipality or a local board thereof, other than

an elacted achool hoard, expropriates lands for munici- .

pal purposes, the approving suthority shall be the
council of the municipality; and

(b) where an elected school board expropriates lands, the
approving authority shall be the school board. R.S8.0.
1970, c. 154 8. 5(1).

(Le) Forthe purpmes of clause b of submection 1, the Metropol-
itan Toronto School Boasd shall bo deemed to be sn elected school
board. 1971,c.12,s. 1.

(3) Where the power to e:pmprmle ingranted in a pnvne Act,
the approving authority shall be,

(@) in the case of universities or other educationa! mam.u-
tions, the Minister of University Affairs;

(3) in the case of hospitals or other medical or health
institutions, the Minister of Health; and
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(c) in the case of all other corporations, the Provincial
Secretary and Minister of Citizenship.

(3) Where an expropriation is made under Thz Public Works
Aet for the benefit of a department or agency of the Ontario
Government, the approving authority shall be the Minister for
the depn.rtmenl. or respongible for the agency for the benefit of
which the land is expropriated.

(4) -Where an expropriation is made under The Power Commis-
sion Act, the approving authority shall be the Minister of Energy
and Resources Management.

(5) The approving authority in any case not provided for in
this section shall be the Minister of Justice and Attorney
General. R.8.0.1970,c. 154, . 5 (2-5).

8.—(1) Upon applying for an s.pprovnl under section 4, an
expropriating suthority shall serve a notice of its apphcauon for
approval to expropriate upon each registered owner of the lands
to be exproprinted and shall publish the notice once a week for
three consecutive weeks in a newspaper having general circula-
tion in the locality in which the lands are situate.

(2) Any owner of lands in respect of which notice is given under
subsection 1 who desires a hearing shall so notily the approving
suthority in writing,

(a) in the case of a registered owner, served personally or by
registered mail within thirty days after he is served with
the notice, or, where he is being served wilh the notice
by publication, within thirty days after !.he first publi-
cation of the notice;

(5) in the case of an owner who is not a registered owner,
within thirty daya after the first publication of the
notice.

(3) The Lieutenant Governor in Council may, in special
circumatances where he considers it necessary or expadient in the
public interest to do so, direct that an intended expropriation
shall proceed without the inquiry procedure and thereupon
subsections 1 and 2 of this section, section 7 and subsections 1 and
2 of section 8 do not apply thereto.

(4) Where an order is made under subsection 3, the expropriat-
ing authority shall forthwith serve a copy of the order on each

. registered owner aflfected by the intended expropriation.

(5) The Minister of Justice and Attorney General shall, within
thirty days after the commencement of each session of the
Legisiative Assembly, lay before the Assembly o copy of each




991

EXPROPRIATIONG

order made theretolore under subsection 3 and not previously laid
before the Assembly. R.S.0. 1970, c. 154, 8. 6.

T.—(1) The Minister ol Justice and Attorney General shall
appoint a chief inquiry officer and such inquiry officers as he
considers necessary.

(2) The chiel inquiry officer shall have general supervision and
direction over inquiry officers and the assignment of their duties.

(3) Where a notification is made under subsection 2 of section
8, the approving authority shall refer the matter to the chiel
inquiry officer who shall forthwith assign an inquiry officer who
shall fix a time and place for a hearing and who shali cause notice
of the hearing to be served upon each party to the inquiry.

(4) Atlcast five days before the date fixed for the hearing, the
expropriating authority shall serve upon each party tothe inquiry
a notice indicating the grounds upon which it intends to rely at
the heaging and shall make available for inspection by the parties
any documents, including maps and plans, that the expropriating
authority intends to use at the hearing.

(5) The hearing shall be by means of an inquiry conducied by
the inquiry officer whoshall inquire into whether the taking of the
lands or any part of the lands of an owner or of more than one
owner of the same lands is fair, sound and reasonably necessary in
the achievement of the objectives of the expropriating authority.

{6) The inquiry officer shall report to the approving authority
a summary of Lthe evidence and arguments advanced by the
parties, the inquiry officer’s findings of fact, and his opinion on
the merits of the applieation for approval with his reasons
therefor.

(7) The inquiry officer may combine two or more related
inquiries and conduct them in all respects and for all purposes as
one inquiry.

(8) The expropriating authority, each owner who notifies the
approving authorily that he desires a hearing in respect of the
lands intended to be expropriated and any owner added as a party
by the inquiry officer are parties to the inquiry.

(9) The inquiry officer,

{a) may add any owner whose land would be affecled by the
expropriation of the lands concerned in the inquiry or
any modification thereof as a party to the inquiry;

(b) shall give every party to the inquiry an opportunity to
presenl evidence and argument and to examine and
cross-examine witnesaes, either personally or by his
counsel or agent; <
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(¢) 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 Lo the approving
suthority that a party to the inquiry be paid a fixed amount for
his costs of the inquiry not to exceed 3200 and the approving
authority may in ita discretion order the expropriating authoerity
to pay such costs lorthwith. R.S5.0. 1870, c. 154,8. 7.

8.—(1) The approving authority shall consider the report of
the inquiry officer and shall approve or not approve the proposed
expropriation or approve the proposed expropriation with such
modificalions ag the approving authority considers proper, but an
approval with modifications shall not effect the lands of a
registered owner who is not or has not been made a party Lo the
hearing.

(2) The approving suthority shall give writien reasons for its
decision and shall eause its decision and the reasons therefor to be
served upon all the parties within ninely days af ter the date upon

* which the report of the inquiry officer is received by the approv-

ing authority.

{3) The approving suthority shall certify its approval in the
prescribed form. R.8.0. 1970, ¢. 154, 8. 8.

9.—(1) Where a proposed expropriation has been approved
under this Act or under The Ontario Energy Board Act, the
expropriating suthority 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 thereapon, but not otherwise,
the land vests in the expropriating authority.

(2) Where the land is required for a limited time only or only &
limited estate, right or interest thercin is reyuired, the plan
registered under this section shall indicate by appropriate words
thereen that the land is taken for such limited time only or that
only such limited estate, right or interest therein is taken, and, by
the registration in such case, the land for such limited time or such
limited estate, right or interest therein vests in the expropriating
authority.

(3) In the case of an omission, misstatement or erronecus
description in a plan registered under this section, the exproprisat-
ing authority may register in the proper registry or land titles
office a plan replacing or amending the original plun and signed by
the expropriating authority and by an Ontario land surveyor, and
a plan registered under this subsection shall be marked to show
the nature of the replacement or amendment and is of the same
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force and effect as, and is in substitution for, the original plan to
the extent that such plan is replaced or amended thereby.

(4) Where a plan purports to have been signed by an expro-
peiating authority under this section, it shall be presumed to have Jonie
been signad by the expropriating authority without proof of I.he
signature of official character of Lthe person appearing to have
signed it, unless otherwise directed by a court or the Board.

nule

(5) Where a limited estate, right or interest in land is being Ontarie .

taken undsr The Power Commisston Act for an electrical transmis-
sion or distribution line carried on single poles, The Hydro-Elec-
tric Power Commission of Qutaric may, before registering o plan
under subsection 1, register in the proper registry or land titles
office a preliminary plan, to be known as and marked *'Prelimi-
nary Plan'' and being a plan with or without local description,

signed by the secretary of the Commission and illustrating the

location of the proposed line and indicating by appropriate words

R.8.0. 1970,
o 3

thereon the nature of the eatate, right or interest being taken, and -

such preliminary plan when registered has the same force and

effect as & plan registered under subsection 1, but a plan in

accordance with subsection 1 shall be registered within two years
after the registration of the preliminary plan in substitution for
the preliminary plan, R.B.0. 1970, c. 154,a 0.

18.—(1) Where a plan has been registered under section® and
1o agrecment as to compensation has boen made with the owner,
the expropriating authority may serve the ewner, and shall strve
the registered owner, within thirty days alter the date of registra-
tion of the plan, with a notice of expropriation of his land, in the
preecribed form, but failure to serve the notioe does not mnln:htn
the expropriation.

(2) Where a plan has been reglstuul under section 9 lhe
registered owner may elect, by notice in writing served upon the
expropriating suthority, mthl.n thirty days after the owner was
sarved with the notice under subsection 1, L have the compens-
tion to which he is entitled assessed,

{a) where there has been an inquiry, ss of the date the notice
" of bearing before the inquiry officer was served;

- (b) asof the date of the registration of the plan; or
(c) asof the date on which he was served with the notioce of
expropriation,
and, where the election is not made within the preseribed time,

the owner shall be deemed to have elected to have the compensa-
tion asseased as of the date of the registration of the plan.

3) An upfopnatmg aul.honty may, after it has served notice
of exprapriation on the owner in poasession of the lands eXPro- oraial
pﬂal-ed and with the consent of the said owner, enter on the
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expropriated lands for the purposes of \newmg for nppnlll, but,
where the consent of the owner is ool given, the expropriating
suthority may apply to the Board which may, by order, authorize
the entry upon such terms and conditions as may be specified i
the order. R.8.0. 1970 c. 154,0. 10.

I 1. Where land is expropriated or is injuricusly affectsd by a
statutary aulhority, the statutory suthority may, before the

. compensation is agresd upon or determined, undertake to make

alterations or additions or to construct additional work or to
grant other lands, in which case, the compensation shall be
determined having regard to such undertaking, and, if the
undertaking has not already been carried out, the Board may
declare that, in addition to the compensation determined, if sny,
the owner is entitled to have such alteration or addition mades or
such additional work conatructed or such grant made to
him. R.B8.0.1970,c. 154,s. 11.

12 Section 21 of The Onlario Energy Bourd Act applies in
respect of the use of designated gasstorageareas.  R.B.0. 1970,
o 154,80 12

18.—(1) Where land is expropriated, the éxproprnhng =
thority shall pay the ownersuch compenntmn s is determined in
accordance with this Act.

(2) Where the land of an owner is expropriatad, the compensa-
tion payabile to the owner shall be based upon,
(a) the market value of the land;
(5) the damages attributable to disturbance;
(¢) damages for injurious affection; and
(d) any special difficulties in relocation,

hlt,whun;hemrkutvamehhmdupmnﬁndthhnddh
than the existing use, no compensation shall be paid under clause

b {or damages attributable to disturbance that would have been

incurred by the owner in using the land for such otber
use. R.B.O.1970,c 154,s 13

14.—(1) The market value of land expropristed is the amount

that the land might be expected to realire if sold in the open
market by a willing seller to a willing buyer.

(2) Where the land expropriated is devoted to 8 purposs of

such a nature that there is no géneral demand or market for land -

for that purpoee, and the owner intends in good faith to relocate in
similar premises, the market value shall be deemed to be the
reasonable cost of equivalent reinstatement.

[ .
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(3) Where only part of the land of an owner is taken and such
part is of a size, shape or nature for which there is no general
demand or market, the market value and the injurious affection
caused by the taking may be determined by determining the
market value of the whole of the owner’s land and deducting
therefrom the market value of the owner's [and after the taking.

{4) In.dctermining the market value of land, no account shall
be taken of,

{a) thespecial use to which the expropnatmg authority will
put the land;

{d) any increase of decrease in the vaiue of the land resulting
from the imminence of the development in respect of
which the expropriation is made or from any imminent
praspect of expropriation; or

(c) any increase in the value of the land resulting from the
land being put to & use that could be restrained by any
court or is contrary to law or is detrimental to the health
of the occupants of the land or to the public health.
R.8.0.197G,c. 154,s. 14.

15. Upon application therefor, the Board shall, by order, after
fixing the market value of lands used for resideniisl purposes of
the owner under subsection 1 of section 14, award such additional
amount of compensation as, in the opinion of 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.8.0.1870,c. 154,5. 15.

18. Where there are more separate intcrests than one in land,
other than the interest of a security holder or a vendor under an
agreement for sale, the market value of each such separate
interest shall be valued separately. R.S.0. 1870, ¢c. 154, 5. 16.

17.—(1) Inthissection, “bonus” means the amount by which
the amount secured under a mortgage exceeds the amount
sctuslly advanced.

(2) Where land is subject to a security interest,

(a) the value of the interest of the security holder shall be
determined in accordance with this section and section
20 and not otherwise; and

(b) the market value of the land shall be determined
without regard to the interest of the security holder and
the amount of such market value plus any damages for
injurious affection shall stand in place of the land (or the
purposes of the security.

Idem
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(3} Security holders shail be paid the amount of prineipal and
interest outstanding against the seeurity out of the market value
of the land and any damages for injurions affection payable in
respect of the land subject to the security, in aceordance with
their priorities, whether or not such principal and interest is due,
and subject to subsections 4 and 5.

{4) Where the land i subject to a mortgage and the amount
payable to the mortgagee under subsection 3 is insulficient to
satisfy the mortgage in full, 4

(s) where the morigage is a purchase-money mortgage, the
mortgage shall be deemed to be fully paid, satisficd and
discharged for all purposes; and

(b) where the myrtgage is not a purchase-money morigage
and includes a bonus,

(i} the amount by which the amount payable to the
mortgagee under subsection 3 is insufficient to pay
the amount remaining unpaid under the mortgage,
or

(ii) the amount of the bonus,

whichever is the lesser, shall be deemed to be fully paid
and satisfied for ail purposes.

(5} No amount shall be paid in respect of a bonus until all
gsecurity holders have been paid all amounts payable other than
any bonus.

(6) Where land held as security is expropriasted in part or is
injuriously affected, asecurity holder is entitled to be paid to Lhe
extent possible in accordanee with his priority, out of the market
value portion of the compensation and any damages for injurious
affection therefor, as the case may be, a stin that is in the same
ratio to such portion of the compensation and damages as the
balance outstanding on the security at the date of the expropria-
tion or injuricus affection is to the markel value of the entire land,
provided however that the sum so determined shall be reduced by
the amount of any paymients made to the seeurity holder by the
owner after the date of expropriation or injurious alfection.
R.S.0. 1970, ¢c. 154,8. 17.

18.—(1) The e\:propnalmg aut hority shall pay to ar owner
other than a tenant, in respect of disturbance, such reasonable
costs a8 are the natural and reasonable consequences of the
expropriation, including,

(a) where the premises taken include the owner’s residlence,
(i) an allowance to compensate for inconvenience and
the cost of finding another residence of 5 per cent of
the compensation payable i respect of the moarket
value of (hat part of the land expropriated that is
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used by the owner for residential purposes, prO\lrid-

LRt

ed that such part was not being offered for sale on- '

the date of the expropriation, and
(i) an allowance for improvements the value of which
is not reflected in the market value of the land;

(b) where the premises taken do nol include the owner’s
residence, the owner's costs of finding premises to
replace thosc expropriated, provided that the lands were
nol being offered for sale on the date of expropriation;
and

{c) relocation costs, including, '

(1) the moving costs, and _
(ii) the legal and survey costa and other non-recover-

able expenditures incurred in acquiring other prem--

{(2) The expropriating authority shall bay to a tenant occupy-
ing expropriated land in respect of disturbance so much of the cost
referred Lo in subsection 1 as is appropriate having regard to,

{a) the length of the term; )
- (b) the portion of the term remaining;

(c) any rights to renew the tenancy or ihe reasonable

prospects of renewa);
{d) in the case of a business, the nature of the business; and

(e) the extenlL of the tenant’s investment in the land.
RB.0.1970,c.154,5.18.

18.—(1) Where a business is localed on the land expropriated,
the expropriating authority shall pay compensation for business
loes resulting from the relocation of the business made necessary
by the expropriation and, unless the owner and the expropriating
authority otherwise agree, the business losses shall not be deter-
mined until the business has moved and been in operation for six
months or until a three-year period has elapsed, whichever occurs
first.

{2) The Board may, in delermining compensation on the
application of the expropriating authority or an owner, include an
amount not exceeding the value of the good will of & business
where the land is valued on the basis of its existing use and, in the
opinion of the Board, it is not feasible for the owner to
relocate. R.S.0. 1970, c. 154,8. 19.

30, Where a statutory authority prepays a mortgage in whole Prepayment

or in part, the statutory authority,

(a) 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 & per cent a year or at such
other rate as is prescribed by the Lieutenant Gover-
nor in Council by reguilation, or

(i1) the value of any notice or bonus for prepaymenl. ‘
provided for in the mortgage,

whichever is the lesser;
(b) shall pay to the mortgagee where,
{1) 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 permitting
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 of
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 loss incurred by
reason of a difference in the interest rates during the
period for which the payment of principal provided for
in the mortgage has been advanced, but such difference
shall not be calculated on a new interest rate any greater
than the prevailing intcrest rate for an equivalent
morigage. R.S5.0. 1970, c. 154, 5. 20.

21. A statutory authority shall compensate the owner of land
for loss or damage caused by injurious alfection. R.8.0. 1970,

.c. 154,8.21.

22.—(1) Subject to subsection 2, a claim for compenasation for
injurious affection shall be made by the person suffering the
damauge or loss in writing with particulars of the claim within one
year after the damage was sustained or after 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 of hisdeath

while under the disability, within one year after his death, and, if
not so made, the right Lo compensation isforeverbarred. R.S8. O
1970, c. 154, 8. 22.

23. The value of any advantage to the land or remaining land
of an owner derived from any work for which lond was expropria-
ted or by which land was injuriously affected shall be set off only
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against the amount of the damages for injurious affection to the
owner's land or remaining lands. R.5.0.1970,c. 154,5.23.

24. A statutory authority has the authority to make and
perform an agreement with an owner in respect of any claim of the
owner uader this Act, including any costs of the owner and
notwithstanding Lthat this Act requires the claim to be determined
by the Board. R.B8.0. 1970, c. 154, 8. 24.

35.—(1) Where no agreement as to compensation has been
made with the owner, the expropriating authority shall, within
three months after the registration of & plan under section 9 and
before taking possession of 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 not a lenant, a
statement of the total compensation being offered
for all interests in the land,

excepting compenantion for businesa loas for which the
determination is postponed under subsection 1 of sec-
tion 19; and

{4) offer the registered owner immediate payment of 100
per cent of the amount of the market value of the
owner's land ae estimated by the expropriating suthori-
ty, and the payment and receipt of that sum is without
prejudice to the rights conferred by this Act in respect of
the determination of compensation and is subject to
adjustment in accordance with any compensation that
may subsequently be determined in accordance with
this Act or agreed upon.

(2) The expropriating authority shall base its offer of compen-
salion made under subsection 1 upon a report appraising the
marketl value of the lands being taken and damages for injurious
affection, and shall serve a copy of the appraisal report, upen the
owner at the time the offer is made.

(3) The exproprialing authority may, within the period men-
tioned in subsection 1 and before taking possession of the land,
upon giving at least two days notice to the registered owner, a,pply
to the judge for an order extending any time referred w0 in
subsection 1, and the judge may in his order authorize the
statutory authorily to take possession of the land before the
expiration of the extended time for serving the offer or statement
under clause o of subsection 1 upon such conditions as may be
specified in the order,

(4) If any registered owner ia not served with the ofier required
to be served on him under subsection 1 within the time limited by
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subsection 1 or by an order of a judge under subsection 3 or by
agreemcnt, the failure does not invalidate the expropriation but
interest upon the unpaid portion of any compensation payable ta
such registered owner shall be calculated from the date of
registration of the plan. R.5.0. 1970, c. 154, 5. 25.

26. Where the statutory authority and the owner have not
agreed upon the compensation payable under this Act and, in the
case of injurious affection, section 22 has been complied with, or,
in the case of expropriation, section 25 has been complied wn.h or
the time for complying therewith has expired,

{a) thestatutary authority or the awner may serve notice of
negotiation upon the other of them and upon the board
of negotiation stating that it or he, as the cuse may be,
requires the compensation to be negohued under sec-
tion 27; or

(b) where the statutory authority and the owner have
agreed to dispense with negotiation proceedings, the
statutory authority or the owner may serve nolice of
arbitration upon the other of them and upon the Board
to have the compensation determined by arbitration.
R.S.0. 1970, c. 154,18 28.

27.—(1) A board of negotiation shall be established consisting
of two or more members appointed by the Lieutenant Governor in
Council, one of whom may be designated as chairman.

(2) Any two of the members of the board of negotiation
constitute a quorum and are sulficient to perform all the functions
of the board on behalf of the board.

(3) The board of negotiation may sit at any place in Ontario.

(4) In any case in which a notice of negotiation is scrved, the
board of negotiation shall, upon reascnable notice to the statulo-
ry authority and the owner, mect with them and, without
prejudice to any subsequent proceedings, procecd in 2 summary
and informal manner to negotiate a settlement of the compersa-
tion.

(5) Before or during the negotiation proceedings, the board of
negoliation shall inspect the land that has been expropriated or
injuriously affected. :

(6) If the negotiation proceedings do not resull in a settlement
of the compensation, the statutory authurity or the owner may
serve notice of arbitration upon the other of them, and upon the
Board, stating that it or he, as the case muy be, requires the
compensation to be determined by arbitration as though the
negotiation proceedings had nol taken place. R.S.0. 1970,
c. 154,9.27.



28.—(1) The Land Compematiﬁn Board is continued and
men and other members as Lhe Licutenant Governor in Council

Land

‘shali be enmposed of & chairman and such number of vice-chair- Sop

considers advisable, all of whom shall be appointed by the

Lisutenant Governor in Council.

(¥) The chairman and vice-chairmen shall be members of the
har of & of the provinces of Canada.

{3 T4 chairman.or a vice-chairman and two other members

of the Baard esnstitute & quorum and are sufficieat for the
- ouerciss af all the jurtsdiction and powers of the Board, exeept
. that in matiors raspecting a olaim for compenaation not egceeding

$1,800, one member of tho Board constitutes s quoruin and »
seflicient for the exercise of all the juriadiction of the Board.

A (4) The Bosrd may,

(s) administer oaths to witnesses and require them to give
evidence under oath;

(3) imswe summonees requlringtlnmmolwitm
snd the production of documents and things;

(c) hald sittings at any plase in Ontario and in more than
one place at the same time.

(8) M any pevson,
(c) on being duly summoned ss a witnas before the Board
malkes default in attending; or

{}) being in atiendance as & witness refuses to take an oath
k'dlyfequimlbythoﬂoudhhuhen,urmpmduce
sny document or thing in his power or control legally
required by the Board to be produced by him, or to
amwer any quastion to which the Board may legally
require an answer; or

(c) doms any other thing that would, if the Board had beena
oourt of law having power Lo commit for contempt, have
been eonlempl of that court,

.nembu of the Board may certify the offence of that person
under hi» hand to the High Court, and the court may thereupon
inquire into the alleged offence and after hearing any witnesses
who may be produced against or on behalf of the person charged
with the offence, and after hearing any statement that may be
offered in defence, punish or take steps for Lhe punishment of that
person in like manner as if he had been guilty of contempt of the
court.
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(8) Subject to the approval of the Lieutenant Governor in
Council, the Board shall make rules governing its practice and
procedure and the exercise of its powers.

(7 A reﬁistrnr and such other officers And employees of the
Board as are considered necessary shall be appointed under The
Public Service Act.  R.5.0.1970,c. 154,5.28.

28.—(1) At least fifteen days before the date fixed for the
hearing of an application before the Board, any party to the
application shall serve upon esch other party a copy of any
appraisal repori upon which it intends to rely at the hearing.

(2) Where it is intended by a party to adduce evidence as to
compensation by persons entitled by law or custom to give
opinion evidence, not more than three such persons may be called
h_\;l either zg)any without the leave of the Board. . R.8.0. 1970,
c. 154,529,

30.—(1) The Bosard shall determine any compensation 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 requlred by this or any other Act Lo
be determined by the Board. .

(2) Al oral evidence submitted before the Board ahail be taken
down in writing and, together with such documentary evidence
and things as are received in evidence by the Board, form the
record. )

(3) The Bosrd shall prepare and furnﬁh the parties to an
application with written reasons for its decision.

(4) The Board may prepare and periodically publish a sum-
mary of such of its decisions and the reasons therefor as the Board
considers to be of general public significance. R.B.0. 1070,
c.154,8.30. -

31.—(1) Where the jurisdiction of the Board or the validity of
any decision, order, direction or other act of the Board is called
into question by any person affected, the Board, upon the request
of such person, shall state a case in writing to the Court of Appeal
setting forth the material facts and the decision of the court
thereon is final and binding.

(2) If the Board refuses to state & case, any person affected
may apply to the Court of Appenl for an order directing the Board
tostale a case.

(3) Pending the decizion of the stated ease, no further proceed-
ings in respect of the application shall be taken by the
Board. R.S.0.1970,c.154,s.31.
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. 32.—(1) An appeal liea to the Court of Appeal from anY Appests
determination or order of the Board.

(2) The practice and procedure as to the appeal and proceed- tdem

ings incidental thereto are the same mulalis mutandis as upon an
appeal from the High Court, except that the appeal may be 'taken
at any time within six weeks from the day the determination or
order was served on the parties, and the period of any vacation of
the Bupreme Court shall not be reckoned in computing such six
weeks. , .

(3) An appesl under subsection 1 may be made on questions of Pc::rd

law or fact or both and the Court of Appeal,
(a). may refer any matter back to the Board; or

(%) may make any decision or order that the Board has
power Lo make, - ’

and may exercise the same powers 83 it exercises on an sppeal
from a judge of the High Court sitting without a jury.

{4) A judge of the Court of Appeal may extend the time for Exension
appeal for such period as he considers proper. R.B.0. 1970, (o gppen

c. 154,8. 32.

83.— (1) Where the amount to which an owner is entitled Gosts

upon an expropriation or claim for injuricus alfection is deter-
mined by the Board and the amount awarded by the Board is 85
per cent, or more, of the amount offered by the statutory
suthority, the Board shall make an order directing Lhe statutory
autherity to pay the reasonable legal, appraisal and other costs
.sctually incurred by the owner for the purposes of determining
the compensation payable, and may fix the custs in a lump sum or
may order that the determination of the amount of such costa be
referred to a taxing officer of the Supreme Court whoshall tax and
allow the costs 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 1dem

expropriation or claim for injurious alfection is determined by the
Board and the amount awarded by the Board is less than 85 per
cont of the amount offered by the statutory suthority, the Board
may make such order, if any, for the payment of costs as it
considers appropriate, and may fix the cosis in a lump sum or may
order that the determination of the amount of such costs be
referred Lo  taxing officer of the Supreme Court who shall tax and
allow the costs in accordance with the order and the tariffs and
rules prescribed under clsuse d of section 45 in like manner Lo the
taxation of costs awarded on a party and party basw. 1971,
e 12,8 2,
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34.—(1) Subject to subsection 4 of section 25, the owner of
lands expropriated 18 entitled te be paid interest on the portion of
the market value of his interest in the land and on the portion of
any sllowance for injurious affection to which he is entitled,
outstanding from time to time, at the rate of 8 per cent & year
calculated from the date the owner ceases to reside on or make
productive use of the lands. . :

(2) Subject to subsection 3, where the Board is of the opinion
that any delay in determining the compensation is attributablein
whole or in part to Lthe owner, it may refuse to allow him interest
for the whole or any part of the time for which he might otherwise
be entitled to interest, armay allow interest at such rate less than
6 per cenl a year as appears reasonable.

(3) The interest to which an owner is entitled under subsection
1 shall not. be reduced for the reason only that the owner did not
accept the offer made by the expropriating authority, notwith-
standing Lhat the compenaation as finally determined is less than
the offer. :

(4) Where the Board is of the opinion that any delay in
determining compensation is attributable in whole or in part to
the expropriating autharity, the Board may order the expropria-
ting authority to pay to the owner interest under subsection 1 at s
rate exceeding 6 per cent a year bul not exceeding 12 per cent a
year. R.S.0. 1970, c. 154,8. 34. '

38.—(1) Subject to subsection 2, where only part of the
interest of a leasee is expropriated, the lessee's obligation to pay
rent under the lease shall be abated pro tanio, as determined by
the Board.

(2) Where sall the interest of a lessee in land is expropriated or
where part of the lessee's interest is expropriated and the
expropriation renders Lthe remaining part of the lessee’s interest

“unfit for the purposes of the lease, as determined by the Board,

the lense shall be deemed to be frustrated from the date of the
expropriation. R.S5.0. 1970, ¢. 154, 5. 35.

36. Where land has been expropriated, the compensation
stands in the stead of the land, and any claim to or encumbrance
on the land 13, aa respects the expropriating authority, converted
into a claim to or upon the compensation and no longer affects the
land. R'8.0. 1970, c. 154, 2. 38.

37. Where the owner who ia entitled to convey the land that
has been expropriated or injuriously affected and the statutory
authority agree as to the compensation or the compensation has
been deterrnined and in either case it does not exceed $1,000, the
statutory authority may pay the compensation to the owner who
is entilled to convey the land, saving always Lhe rights of any
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other person to the compensation as against the person receiving
it, and such payment discharges the statutory authority from all
liability in respect of the compensation. R.8.0. 1970, c. 134,
8. 37.

88, Where an owner of the land is unknown, is under & Repreen-
dimability or for any other reason is not represented, a judge of the V"
Supreme Court may, after due notice to the persons interested, -
appoint a person to represent such owner for any of the purposes
of this Act, and any action of a person so appointed is binding on
the person whom he represents. R.8.0. 1970, c. 134, =. 38.

39.—(1) Inany where the statotory authority conmiders Puyme.
it advisable, it may without an order, pay the compensation ™2 ot
agreed upon or determined into the office of the Accountant of the
Bupreme Court together with a sum equal to the intereat thereon
at the rate of 6 per ¢ont a year for six months.

(2) Upon an apglication for payment out of court of compensa- pyyment
tion paid into court, a judge of the Supreme Court may direct that 202
such notice of the application be given by publication or otherwise
a8 he considers proper and may direct the trial of an issue or make
such order with respect to the payment out of court of compensa-
tion and as to costs as he considers reasonable,

(3) Where an order is obtained under sabsection 2 in less than Adjutmemi
aix montihs after the payment of the compensation into court, the @ @t
judge making the order may direct that a proportionate part of
the interest be returned to the statutory sathority.

(4) Whero unborn issue or an unaacerisined person or class is Where
interested in cdmpensation paid inlo eourt, & judge of t.he‘-,',:',’,"'
Supreme Court may appoint such person as he considers proper to interested
represent them, and any order made under this section is binding
onthem. R.8.0.1870,¢. 154,s. 39.

49.—(1) Whero land that has been expropriated is vested in Powesmion
D expropriating suthority and the exprogriating suthority has % 750
served the regiatered owner withlnogimuitrequirelpomm-mﬂ
sion of the land on the daie specified thesein, the expropriating
authority, subject to any agreement to the contrary and if no
application is made under subsoction 3, shall take possession of
the land on the date specifisd in the notice. ’

(2) Bubject to subsection 3, the dato far poasession shall be at Duse tor
Hﬂ?umonthdtathdnhoﬂhe-ﬁngolthenotieeof"—"“
pomession. .

(9) A rogistered ownor of an expropristing authority may, Appiication
spon such notice as the judge may direct, spply to a judge for an [ P

sdjustment of the date for possession speeified in the notice of .
possession, and the judge, if be considers that under all the’
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circumatances 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.5.0. 1970, c. 154, 5. 40.

41.—(1) Where resistance or opposition is made to the expro-
priating authority or any person suthorized by it in entering
upon, using or taking possession of land when it is entitled so to
do, it may apply to a judge for a warrant directing the sherilfl to
put down the resistance or opposition.

(2) The judgeshall, in writing, appoint a time and place for the
hearing of the spplication and in his appointment may direct that

_ it shall be served upon such person as he may prescribe.

(3) On proof of the resistance or opposition, the judge may
issue a warrant.

{4) The sheriff shall forthwith execute the warrant and makea
return to the judge of theexecution thereof. R.S.0.1870,¢. 154,
s 41

42.—(1) Where, at any time before the compensation upon an
expropriation is paid in full, the land or any part thereof is found
to be unnecessary 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 shail so notify each owner of
the abandoned land, or estate or interest, who is served or entitled
to be served with the notice of expropriation, who may, by
eleetion in writing,

(a) take the land, estate or interest back, in which case he
has the right to compensation for consequential dam-
ages; or

(5) require the expropriating authority to retain the land,
esatate or interest, in which case be has the right to full
compensation therefor.

(2) Where all the owners elect to take the land, estate or
intereat back under clause a of subsection I, the expropriating .
authority may, by an instrument signed by it and registered in the
proper regiatry or land titles office and served on each owner,
declare that the land or part thereol ia not required and »
abandoned by the expropriating authority or that it is intended to
retain only such limited estate or interest as is mentioned in the
instrument, and thereupon,

(a) the land declared to be abandoned revests in the owner
from whom it was expropriated and those entitled to
claim under him; or

(5) in the event of a limited estate or interest only being
retained by the expropriating authority, the land so
revests subject to such limited estate or interest.
R.8.0. 1970, c. 154, . 42.
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43. Where lands that have been exprapriated and are in the piposa of
possession of the exproprisiing suthority are found by the URTR,
expropriating authority to be no longer required for its purposes,
the expropriating suthority shall not, without the approval of the
approving authority, dispose ol the lands without giving the
owners {rom whom the land was taken the first chance to
repurchase the iands on the terms of the best offer received by the
expropriating authority. R.8.0. 1970, c. 154, 8. 43.

44. Any application to set aside or quash any proceeding or Time lor
step taken under this Act shall be made within thirty days after *Pricse
the proceeding or step in respect of which the application is made,
but this section doea not apply where the applicant waa entitled to
snd not given notice of the proceeding or step or where the -
proceeding or slep was & nuility. R.5.0. 1970, c. 154, 5. 44

4%. The Lieutenant Governor in Council may make reguls- Regulstions
tions,
(a) prescribing rates of interest for the purposes of section
(b} prescribing lorms lor the purposes of this Act and
providing for their use;
{c) prescribing procedures respeciing applications to and
hearings by inquiry officera and boards of negotiation;

{d) prescsibing tariffs of costs and rules 1o be applied by
taxing officers for the purposes of section 33. R.5.0.
1870, c. 154, 8. 45; 1971,c. 12,8. 3.

48.—(1) This Act spplies in respect of expropriations for pplicacion
which a plan has not been registered under section 4 of The J 00,
Expropriation Procedures Aci, 1962-63 before the 20th day of “ﬁ-’--fﬂ
December, 1988, sud an expropriation for which a plan has been ©
registered under section 4 of the said Act before the 20th day of
December, 1968, shall be continued in sccordance with The
Ezxproprigtion Procedures Acl, 1962-63, except that whesre the
compenaation has not been sgreed upon between the parties and
no evidence has been heard by a tribunalunder The Exproprialion
Procedures Act, 1862-83, other than the board of negotiation,
sections 13 to 21, 23, 24 29, 33, 34, 35 and 42 apply thereto.

R.8.0, 1070, ¢c. 154 8. 46.

(2) Notwithstanding subsection 1, on and after the st day of Jurisdrtion
December, 1970 the Land Compensation Board appointed under o *uass
nection 28 has jurisdiction, and on and after the 1st day of April,

1971 has sole jurisdiction, Lo determine compensation by arbitra-
tion in respect of every expropriation whether commenced under
thia or any other Act, except that where a tribunal under this or
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determine compensation by arbitration, such tribunal retaina
jurisdiction for the purpose of completing the proceedings and for
the purpose of dealing with matiers referred ta it under clause a of
subsection 3 of section 32.

{(3) Where a notice of arbitration or an applicstion for arbitra-
tion under this or any other Act was (iled before the st day of
April, 1971 with a tribunsl ather than the Land Compenaation
Board and no evidence has been heard in respect of the arbitya-
tion, the notice or application and any decuments relating thereto
shall be deemed to have been filed with the Land Compensation
Board. 1971,c. 12,8. 4.
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An Act to amend
The Expropriations Act

HER'MA_]ESTY, by and with the advice and consent of

the Legislative Assembly of the Province of Ontario,
enacts as follows: .

1.—(1) Clause b of subsection 4 of section 14 of Thegli0b)

Expropriations Act, being chapter 154 of the Revised Statutes
of Ontario, 1970, is repealed and the following substituted
therefor:

(8) any increase or decrease in the value of the land

tesulting from the development or the imminence of
the developmcnt in respect of which the expropria-
tion is made or from any expropriation ot imminent
prospect of expropriation.

(2) The said section 14 is amended by adding thereto the' 4.

following subsections:

(5) Where two or more expropriating authorities, in-gyoperative

amended

cluding Her Majesty the Queen in right of Canada, manup

participate in a development or'a number of related
developments, the Lieutenant Governor in Council

- may, by regulation, designate such development or

{6)

developments as a co-operative development and
subsection 4 shall apply to the determination of the
market value of any land expropriated by any of the
participating provincial expropriating authorities for
any aspect or part of the co-operative development
as if the entire co-operative development was a single
development being carried ont by that expropriating
authority.

Any regulation made under subsection 5 and filed Remulationn.
under The Reguldaons Act in the year 1972 may bcdma
retroactive in its application and may provide that ns.o. 19,
it comes into force and has effcct on and after a da)

not earlier than the 2nd day of March, 1972

Commence-
_ment

Bhort title

2

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 The Expropriations Amendmend
Act, 1972.
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