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3.7 EXPANSION JOINTS IN COMCRETF

FOINTE IN OTHER
TROCTIONS

{SPPUNREL WALLES)

8o

3,9 ®XPANSION JOINTS 1IN FLOOT 5

Typa of gguansiog . cupansion jolnts

walls of avches €o

zhall be placed in the AR s

changes anc

provide Lox movements Guu

arch deflection.

Joints: These joints

ARSI

spans and at interme-

Location of and Distance
shall be placed at the
diate points, generally not oo
shall be filled with il

m apart and

=1

ghe joints and to pravs

rocation of Joints: o srpansion and contrac-

tion movements, floox joints shall be pro-

vided at all expansican spans and at other

points where they may fec! ary by design.

411 be designed to bridge

ppron Plates: Where

-+ far as practicable, the
is ppon the bridge seat.
aprad rigidly to the

accumilation of roadway

o

preferably, they shall

end Floorbeam.



EXPANSION JOINTS IN OTHER
CONSTRUCTIONS

3.5 EXPANSION JOINTS FOR BOX CULVERTS

3.6

a,

b,

Joint Gap: Expansion joints in Box culverts can be

provided by eaving out a gap of 19 cm, The two bits

.0f the conduit shall be jointed by a copper strip

4% cm, thick and about 24 cm. wide made with a loop
of 19 cm, dia. in the center.

Filler: The gap shall be filled with premolded
bitumen, sawdust and sand.

EXPAMSION JOINTS IN RETAINING WALLS

a.

Distance between Expansion Joints: Expansion Joints
shall be provided at intervals not exceeding 24-27 m.

for gravity or reinforced retaining walls.

Filler: Joints shall continue throughout the plan
width of the wall in the following ways:

1. The middle third of the jeint, in plan, may be
given a channel-like notch (similar to mortise
and tenon keys) and the filler shall fill the
whole joint and be provided if necessary, with
a suitable waterstop, according to the Drawings

or:-—

2. The 'Joint shall run through half the thickness
of the wall and then be displaced to one side
or the other. Rach half shall be filled with
aporoved fillers and a layer of felt bond~break
material be provided at the line joining the

inner ends of the two parts.

22



6.

7.

8.

9.

1lo0.

FYXPANSION JOINTS IN OTHER
CONSTRUCTIONS

quality of steel required in the construction
Drawings and Specifications.

nowels shall be assembled in a supporting element
of such desiqgn and construction that it will xi-
qidly hold the dowels at the central position of
the slab depth and at the prescribed spacing,

nowels shall be placed at one~half the intermedi-
ate snacing from each edge of the slab. When
staked in place, the assembly shall hold the
dowels rigidly im place parallel to the center

line and the surface of tne concrete.

A maximum allowable tolerance shall be one (1) ram
in ten (10) mm,

Half the length nf each dowel shall be treated
50 as to prevent bond and provide free slippage.
Treatment may comsist of various combination of
paint or grease. A brush coat of ™MC-2 asphalt
over two (2) coats of tar paint is satisfactory.
Any othexr satisfactory treatment acceptable to
the Tngineer may be substituted (See also 3,2c.3}.

The free end of each dowel must be fitted with
a tight-fitting cap and provided with a stop to
ensure end space for the dowel end to move into
as the joint closes.

prior to concreting, the $evint shall be checked

to ensure that ahove~mentioned requirements are
closely follawed and approved by the Engineer,

24



#¥PANSION JOINTS IN OTHER
CONSTRUCTIONS

of the slab cross section and fitted around or
into any keyways (See 3,4Db},

All concrete shall be vemoved from above the joint
filler during the edging operations,

The space above the filler shall be equal to or
greater than its thickness and without any over=
hanging fins of concrete over the filler, NWo
plugs of concrete shall be left in the expansion
space,

b, dJoint Finish

1.

mhe top edge of the slab at expansion joint shall
be rounded with a small vadius edger. An edger

of 3mm (1/8in) radius is preferred since it will
keep gaps to a minimum and keep sealers from being
wiped out by traffic,

After edging and surface finishing adjacent to
the joint, the pavement shall be checked with a
straightedge and corrective measures taken to

ensure a good riding surface over the joint.

Dowels or other load~-transfer devices are required
across all expansion joints to both transfer load
and maintain slab ends at the same elevation on

each side of the joint.

nowels shall he smooth round bars, free €from
pburrs, and shall be of the size, length, and

20



EXPANSION JOINTS IN OTHER
GONSTRUCTIONS

3.4 GENERAL REQUIREMENTS FOR PAVEMENT DXPANSION JOINTS

a. Joint Fillers

1. Material for mavement joint fillers shall be clear
cypress redwoad boards, or some type of nonextrud-
ing material such as bituminous fiber or other
cellular material, as apnroved by the Enagineer.

2. The filler shall be generally 19mm to 25mm thick
and of a width 13mm to 25mm. less than the slab
thickness (sez also 3,24).

3. Fillers shall span the full width of the pavement,
and if supplied in two or more lengths, shall be
securely laced together at ends.

4. Fillers shall be staked firmly in place at right
angles to the pavement edge and the finished sub-
grade. When Fillers are not stiff enough to be
supported by pins, a steel installing bar or tem-
plate shall be used.

5. Unless the filler is wood, a metal shield and a
protector cap shall be used to hold the filler
in proper alignment during concreting operations,
Concrete shall be placed on both sides of the
filler ahead of subsequent spreading and finish-

ing operations,
6.  In order to avoid plugs of concrete at the ends

of the filler, they shall fit snugly against the
side forms. Also they shall be cut to the shape

19



FE¥XPANSION JOIITS IN OTHER
CONSTRUCTIONS

3.3 EXPANSINN JNINTS IN AIRDPORT PAVEMENT

a, ULocation of Joirtsg:

la Expansion joints shall be provided next to all
buildings or other airport structures; also at

intersections with runways, taxiways and apron,

2. ¥xpansion joints genrally are not desirable when
fregquent transverse contraction joints are used,
for it is necessary that there be as little open-
ing as poszsibhle of contraction joints so that
aggregate interlock may be preserved,

b, Width of Exwansion Joints: The opening between faces

of pavement at sxpansion joints shall be from 19 mm
to 37 wm.

¢, Distance betwser Joints

1. W®istance hetween expansion joints shall be as

follows:

(2} Yon~reinforced concrete 27=36m . depending on
temperature

{b}) Reinforced slabs 13-18m depending on
temperature
and reinforre-
ment

d. Construction of Joints: Expansion joints when used
in the pavement shall be dowelled for load transfer.

Mote :In General the expansion Joints in Concrete Pavement of
Airports shémlé e according to the publication No . Lk of

Technical Resesrch and Stanclard Bureau of Plan and Budget

Organigation «

18



1.

Joint Filler: 'The Zdoint

Dowels:

Longitudinal dowels

of the joint

shall be fixed

shall be sliding.

The sliding end

in a close-fitting

vile space ELor moveme

crete Auring an axpa
be equivalent to the width of the expansion joint,
plus 6 mm.

To prevent the moving

o

forming bond,

2

with a paint coat of resd

9]

hy a coat of lubricatbl

ed as to accomodate the
and perwmit sealing at

mit adequate sealing, ths

!

be as feollows:

Joint Intervals A B=Grn  G=Ur Goe

Thickness of filler 6&mm,

17



e,

EXPANSION JOINTS IN OTHER
CONSTRUCTINONS

6. The opening at expansion joints shall be that
designated on the Nrawings at normal temperature,
and care shall be taken to avoid imparement of
the clearance in any manner,

Water Stops: Adequate water stops of metal, rubber

or plastic shall be placed as shown on the Drawings.
"There movement at the joint is provided for, the
water stops shall be of a type permitting such move-
ment without injury,; they shall be spliced, welded,or
soldered, to form continuous watertight joint,

3.2 EXPANSION JOINTS AT PAVEMINTS

a.

Location of Joints: Tfxpansion joints shall always be

used between pavements and rixed structures;, bridges

and intersections.

Wwidth of Joints:

1. The opening at an expansion joint is governed by

pavement-design Adetails, aggregates, and local
climatic conditions; however, it shall not exceed

25 mm, most common beina 19 mm,

2 To provide more than 25 mm expansion space at
any special location, such as bridges and rail-
road crossings two or three expansion joints of
astandard width at spacings of approximately 6

meters shall be installed.

16



3.

EXPAMSION JOINTE IN CTHER
CONSTRUCTIONS

K

types shall conform to the specification fox

molded Expansiion .Toint Fillers for Concrete of
the AASHO M1E3

nituminous fiber types shall confaorm

cification far Preformed Ixpansion
for Concrete, AAGHN 153 (ASTM DLT52)

Bituminous typa filler shall conforn o the Spe-
cification for Preformed Expansion Joint Filler
for Concrete, NAGTIO M33.

5

Steel TJoints: The following shall be taken into con-

sideration:

1.

The plates, angles or othsr structural sh

1370
shall be accurately shared, at the shop, teo cone-

form to the section of the

The fabrication and wainting

the requirements of the relate  spacifics
when called for on the "rawings ov other NOUH-
ments the material shall be galvanized in lieu

of painting.

Surface in the finished plan shall be trus and
free of warping,

The joints shall be placed in corresct position

during placing of the concrete.

15



SECTINN 3

EXPAMSINN JOI'ITS IN NOTIFR NONSTRUCTIONS
L= e S e = e )

R
R ¥

3.1 HISHWAY BRINGES

f “§.‘ Seneral: All joints shall be constructed according
..  to details shnwn on Drawings,

b, mype of Joints

1, "men Joints shall be placed in locations shovm
on the Nrawings and shall bhe constructed by the

insertion and subsequence removal of a wood
strip, metal plate or oth=2r approved material,
The insertion and removal of the template shall
be accomplished without chipping or breaking the
corners of the concrete, Reinforcement shall
not extend across an open joint unless so speci-

fied on the Nrawings,

Filled Joints: Poured expansion joints shall be

™
.

constructed similar to open joints. "hen pre-
molded types are specified, the filler shall be
in correct position when the concrete on one side
of the joint is placed. When the form is removed
the concrete on the other side shall be placed.
Adequate water stops of metal, rubber or plastic
shall be carefullyfpiaced as shown on the Draw-

ings.

:a.: Joint Fillers

1. Premoldad Fillers:,‘NOn-éxtruding and resilient

14



EXPANSION JOINT 1IN
BUILDINGS

Provision of expansion joints by employing connections
of the member clemants which permit movement in a longi-
tudinal direction (for cxample, with the aid of over-
sized oval holes) is not quite reliable and shall be
avoided wher.ver possible.

Steel trusses witlu spans over 13.5 m shall be free to
move laterally at one end.

13



EXPANSION JOINT IN
. BUILDINGS

Table 2.2
Maximum permissible Dimensions of Expansion Sections
of Buildings and Structures, m.

Maximum Maximum Maximum
distance from length of{width of
Category of Build-|end of section |section section
ing or structure to center line | (along (building)
of nearest ver=-|building)
tical brace

Heated buildings 90 230 150
Unheated buildings 75 200 120
Open trestles 50 130 -

2. When within the limi“s of an expansion section of
a building twec vertical ties or braces are used
between columns, the distance between their centers
shall not exceed 50 meters for buildings and 30
meters for open trestles,

3. When precast reinforced ccncrete columns are used,
- the expansion joints are spaced not more than 60
meters apart, and with celf bearing brick walls-

40 to 60 meters apart.

The expansion joint ehall transect the building i.e.
cut the building into ceparate units. In this case
double columns and two separate roofs, etc. will be
considered. 7he centar line of columns, both of which
will have a co.binad fcoting, shall be displaced from
the center lin< of evransion joint by about 500 mm.

12



EXPAMSION JOINT INM
BUILNINGS

.

provided at such intersections as a precaution-

ary measure

2. Uhere walls of a newxaddition connacts to an

old building.

3. there large units of a connected group of build-

ings join each other.

d. Construction ani Qggg}is of Expansion Joints

1. FExpansion jnints shall comply with the details

given on the Drawings.
2. Wind and water tiqhthess are essential, so
some form of seal shall be used as follows:

(a) Crimped coppérfsirip of l6oz. metal,
punched nearvthé edges of the scrip with
13 mm. diameter holes at 20 cm. centers
to securely anchor it in the concrete.

(b) Mastiz (or bitumen)

(c) Other approved materials according to

the manufactuer's specification.

2.9 FEXPANSION JOINTS I# STEEL STRUCTURES

a. Allowable Spans

1. The normal practicéfis to provide expansion ﬁcint
at not more than,ﬁo,m. intervals; howe&er, for
special buildings, and if so indicated on the
Drawvings, khe maximum allowable spans as given
in Table 2.2. with due regard to paragrapis
2.9a.2 and 2.9a.3 and 2.9b may be used.

11



EXPANSION JOINT IN
BUILDINGS

in sumner, there need not be more than 13 mm
between two surfaces of the joint.

2. Due to consideration of earthquake ' especially
for tall buildings,separation of joints shall
be enough to prevent hammering against each
other, noting that adjacent buildings may sway
toward each other.

Depth of Joints

l. In order to be effective expansion joints shall
extend entirely through the building forming
independent units (see 2.2a).

2. Column footings that come at expansion joints
need not be cut through unless the columns are

very short and stiff.
3. Joints shall extend through foundation walls,
to prevent walls above from cracking, even if

the latter are jointed.

4. Wall and roof joints shall be made continuous

over parapets.

Location of Joints:

1. Alfhough there is no indication that joints
should be provided where a building chapges
direction, as in L, T, or U-shaped Structures
unless the adjoining parts are gquite dis-

similar in size, yet expansion joints shall be

10



EXPANSION JOINT I%
RUILDINGS

mastic joint, depending on probable life of

the old rkuilding shall be used.

4. At perpoendicular abutting line of large area-
way walls. retaining walls, and similar masonry
structurces with the building wall a mastic

joint shall suffice.

5. Coping stonas shall be provided with a joint
every 6 or 10 mcters to be made 13 mm wide
and caulked with oakum and covered with caulk-

ing compound.

b. Quarry tile roofs and exterior guarry tile
decks shall be provided with expansion joints.
Joints of premolded asphalt, cork or metal
shall be called for ahout every 6 mcter in
both directions and at the junction of the
deck with the parapst walls and other verti-

cal surfaccs.

7. Long clcements of steel supporting masonry Or
plaster may accumulate critical differential
expansion. Adequate expansion jointing shall

be provided in either or both elements.

2.9 EXPANSION JOINTS FQR CONCRETE WORK

a. Width of Joints

1. Minimum space left for a joint shall be 25 mm.

to 37 mm. UHowever, if a building is constructed



FEXPANSION JOINT 1IN
BUIINTINGS

TABLE 2.1

SPACING OF EXPANEION JOIMTS IN LOMG “MASONRY

IALLS
Ooutsida -Mau‘mnbmjfégimum Length of "alls, m.
Temperature |Unheatad or Insulated|Heated not Insulated
Range Ocx Solid Opcnings+ Solid Openings+q
37 and ovaer 66 33 75 37.5
'less than 37 75 37.5 90 bo45 ;

* The range from the lowest avorage temperature to the
highest

+ Opcnings 20 percent or more of wall area

c. Location of Joints: The degree of elabvoration of
the joint dcpends on whether the building is monu-
mental, utility or tcmporary structurc. The loca-
tion of joints shall be: \

1. At junctions of parpendicular wings with the

main building.

2. Where large units of a connected group of

buildings join each othcr.

3. wWhere walls of 2 new addition connects to an
old building at which a two-strip copper water-

stop 2llowing for vertical movement, or a



2.6

EXPANSION JOINT IM
BUILDINGS

2. Solid Masonry Buildings: 1In this type of

buildings, the mortar joint between the con-
crete foundation and the masonry wall provides

a satisfactary slipping surface.

SPECINAL RUILDINGS TYWPE

a‘

Structuras such as breweries and cold-storage ware-
houses shall allow for much greater exvansion than
other building types,thus the 2xpansion joint shall

he such that it can accomodate +ho nmovemants.

EXPANCION JOINTE T MAGSONRY CO“ISTRUCTICMS

a.

offscts and Junctions: In general, expaunsion

joints shall bo located:

1. At 0ffsnts, provided the wall axpanding into

the offset is 15 m. Oxr more in length.

2. At Junctions of walls in L, T or U-shaped

buildings.

Long Walls: Smacing of oxpansion joints to bhe as
recommended in Table 2.1. Such joints shall be
19 mm. thick and, where two or more expansion
joints‘are required, the distance from the cor-
ner to the nearest ¢xnansion joint shall not ex~—

caed one-~half the distance given in Table 2.1.



2.5

1.

2.

EXPANSION JOINT IWM
BUILDINGS

Asphalt compound

Rubberized asphalt comoound (various colors)

DISTANCE BETJRLW EZPANSION JOIHTS

a. Distance between expansion joints shall be as fol-
lows:

1‘

Monolithic Reinforced Concrete Building: The

usuall practice is to provide joints at 60 m.
on center, although sometimes they are provid-
ed at 30 meters and with the use of longitudi-
nal reinforcing buildings upto 30 m. long have
been successfully constructed without expansion
joints.

Steel~Framed Puildings: See Section 2.%a.

Solid "lasonry Buildings: FExpansion joints: for

free standing solid masonry buildings are usual-

ly provided at 33 m. on centers.

PROVISIONS AT GRADE

a. Provisions shall be made for the buildings equipped

with transecting expansion joints to slip on their

foundations:

1. Monolithic Concrete Buildings shall be equipped

with slip joints between the walls and foundation.



EXPANSION JOINT IN
BUILDINGS

Sperially in slab-roofed buildings, expansion
joints that extend only in top floor, stopping
at the top floor line. The expanding roof slab
moves faster than do the walls. The top-floor
steel columng snall he flexible enough to yield
to the thrust set up by the roof slab and to
completely absorb it. Movement of masonry in
lower floors shall be taken up in individual
joints, and is further restraine? by the steel

framing.

Solid Masonry 3ulilding: In such buildings also

provisions shall be made fou expansion joints.

Expansion joints are easily concealed in the

average mortar jnint.

Filler used for expansion joints shall be as

specified on the Drawings.

Premolded fillers are as follows:

Composition (asphdlt, vegetable fiber)
Jute (rubber coated)
Sponge rubbex

Cork and asphalt composition

C.
TYPES OF TILLER
a.
b.
1.
2.
3.
4,
5. Cork
c.

Mastic fillers are as follows:



EXPANSION JOINT I
. BUILDINGS

different expansion rates are attached provi-
sions for expansion jointing shall be made to
prevent critical distortions which may develop
over relatively short distances.

4. Facings of copper, bronz, aluminium and stain-
less stezl, ete. shall be allowed to expand
free of any supporting cteel.

5. Joints shall be installed around machinery
foundations to isolate vibration and permit
different settlements in floor.

Expansion joints shall be according to the de-
tails indicated on the Drawings and Specifica-
tions.

TYPES OF LXPANSION JOINT

Ade.

Monolithic Reinforced Concrete: In such building
axpansion joint shall completely divide the struc-

ture, cutting roofs, walls, and floors.

Steel Framed Buildings: In such buildings with
curtain walls practice is varied but expansion
joints shall L2 rrovided in one of thc following

ways:

1. Expansion joints that completely divide the

structure.



SRCTION 2

XPANSTON JCINT I BUILDINGS

2.1 GEJERAL

a. Thermal expansion and contraction present a num-
ber of problems as follows; in these cases ex-
pansion joints shall be provided:

1. Movement of Intire Building Structure: where

a long huilding or one of its parts is re-
strained from moving by the pressure of an
adjoining building or outher mass provision
shall be made to take up the thrust. Ex-
pansion joints, therefore shall normally occur
between new and old building and also bet-
ween a wing of a building about 50 meters

long and the main body of the structure.

2. Differential "ovement Between parts of the

Same Structure exposed to different tempera-

tures; for instance, ordinarily, roofs become
much hotter, and expand nore than walls,
expecially %haded'waiiﬁ or differential move-
ment occurs between structure and skin, i.e.
where structure is protected by considerable
thickness of surface material a critical

temperature differential may occure.

3. Differential Movement Between Dissimilar

Materials: Where materials of considerably

e et A A



1.5

GEMERAL RENUIREMENTS

b, The Contractor shall, before proceeding with the
works and at his own expense, furnish for approval
sufficient quantities of samples or other satisfac-
tory evidencz as to the kind and quality of materials

and wor'manshiv, when so required by the Zngineecr,

c, Material delivarad to the site which are in any way
inferior o the approved samples and/or fail to meet
the relevant requirements shall be rejected and re-
moved from the sgite,

PREVALTNCE OF DOCUMTITS

a. Uhere the Contract Drawings and the clauses of this

specification contradict, the dontractor drawings are
Prevail .

INSPECTION

a. The Fngineer shall have free access, at all reason-
able times, to inspect the mat=zrials in the mill,
stockyard, shoo and field; however, this shall not
relieve tha Contractor of his responsibilities to
furnish satisfactory materials,



1.1

gmemIaN 1

R A AT SRR

GENERAL REQUINTUMENTS

SCHPE. OF WORX

Qe

Fxpansion jointing shall include the provision of
all lahour, materials, equipments and services, and
the performance of all operations required for the
complete execution of all works as snecified herein
and/or indicated on the nrawings, in accordance
with the requirements of the Contract Documents and
to the complete satisfaction of the Engineer,

STANNARDS AND CODES

A

all materials shall meet the requirements of the
resvective Traniam Standards (1,9, T.R,I,) and such
additional requirements as anecified herein, The
materials which have not been covered in these
specifications and/or for which no Iranian Standards
have heen prevared shall meet the requirements of
such Internationall Standards and rodes as approved

by the Tngineer,

SAMPLES AUD TRSTS

a.

211 materials and workmanship shall he suhjected
to the test(s) indicated hereinafter and/or any ad-

ditional test(s) .as may be required by the Engineer,
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