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California’s Bridge Expansion Problems

Rayvoxp J. Ivy, Bridge Maintenance fingineer,

California Dwision of Highways

This paper discusses the maintenance problems in connection with deck expansion
joints, expansion bearings and hinges that are used on bridges having span lengths up
to 120 feet. Types of such expansion assemblies used in the past are reviewed, their per-
formance studied and the methods used in repairing defects outlined. From the ex-
perience gained with these earlier expansion assemblies, improvements have been
made and the types currently in use are described.

EXPANSION assemblies are the cause
of some of the most troublesome problems in
connection with bridge maintenance. These
assemblies which are the deck expansion
joints, bridge bhearing assemblies and hinges,
provide for such movement of the superstruc-
ture as expansion, contraction, and deflection.
Because the forces that produce the move-
ments can reach very large proportions, the
assemblies must be kept in proper working
order or the structure will suffer serious dam-
age. In addition, the deck expansion joints
and certain types of hinges are subjected to
the direct impact of heavy wheel loads and
this pounding will cause any latent defects to
develop into a hazard to traffic if repairs are
not undertaken immediately.

The maintenance of such expansion as-
semblies presents a challenge to the engineer.
Faulty details can and often do cause such
damage to the structure that extensive repairs
are necessary. These repairs tax the ingenuity
and ability of the engineer.

California has some 5250 bridges on its
state highway system. Many of the older
structures were designed by engineers in
private practice for the various counties and
these were later taken into the state system.
As a result, the bridge maintenance engineer
has come in contact with a wide variety of
expansion assemblies. The experience gained
with these as well as the earlier ones designed
by the state has provided much useful data

~ on the functioning, repair and development of

bridge expansion assemblies.

The majority of bridges in this state have
span lengths of less than 120 feet. While ex-
pansion problems are not restricted to such
structures, these require the most attention

because of their greater number. This discus_
sion will be limited to the problems with ex
pansion details on bridges having span lengths
up to 120 feet. The three types of assemblies
that provide for expansion in such structures
are the deck expansion joint, the expansion
bearing assembly and the expansion hinge.
These will be taken up in turn and the prob-
lems concerning each reviewed from a main-
tenance standpoint.

DECK EXPANSION JOINTS

The expansion joints on concrete decks of
bridges in this state have gone through a series
of changes over a period of years. These
changes were made with a view toward im-
proving and providing a satisfactory expan-
sion joint for use on new structures. Prior to
the 1920’s no armor was placed on the deck
joint. The joint was separated by a sheet of
expansion material. The practice of protecting
the edge of the concrete deck at the expansion
joint with armor was begun in the 1920’s.
This armor consisted of light angles, usually
about 2 by 2 by 14 inches. Figure 1 is an illus-
tration of this early type expansion armor.

The late 1920’s saw the beginning of the
widespread use of the steel stringer spans.
With the use of these beams there arose a
need for an improved type of deck expansion
joint. In the steel stringer span, the deck
joint not only had to take care of the expansion
in the span, but provision had to be made for
support of the wheel load at the edge of the
joint. The earlier structures were of the con-
crete tee beam or truss type and there was no
problem of unsupported edges as the deck at
the expansion joint was supported by a dia-
phragm or floor beam. However, this was not
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Figure 1. Early type armored deck expansion joint.
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Figure 2. Expansion armor with cover plate.

the case in the steel stringer spans, and pro-
vision had to be made for the unsupported
edge of the deck slab at the expansion joint.

The width of these joints also had to be
increased. With the longer spans and the more
prevalent use of continuous structures, the
deck joint was increased to the point where
provisions had to be made for a cover. The use
of only two angles for armor would no longer
suffice.

To provide for both a wider joint and the
unsupported edge of the deck, a new type of
deck expansion armor was developed. This is
shown in Figure 2. The armor consists of two
angles and a cover plate as shown. When the
spacing between the steel beams or girders
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was large, the armor had to be strengthened
to take care of the long length of unsupported
deck joint. This was done by increasing the
depth of the detail shown in Figure 2 and rest-
ing the armor directly on top of the steel
beams. Such an arrangement forms an end
dam.

The type of armor with the two angles and
cover plate as shown in Figure 2 was a stand-
ard for deck expansion joints all through the
1940’s.

Problems wrth Armor

The earlier types of armor, both the ones
consisting of two angles and the later ones of
two angles and a cover plate, were and still
are a continual cause of trouble. The angles
pulled loose from the anchor straps, the welds
would not hold on the cover plate or the whole
assembly would break away from the deck.
Examples of failure of the expansion armor
are shown in Figure 3.

There were many reasons for the numerous
failures of the armor on these first expansion
joints. Poor construction such as defective
welding of the anchor straps to the angles,
concrete not heing properly placed under the
angles, and the tops of the angles or cover
plates not being in a true plane with the deck
surface, all contributed to the failure of a
number of expansion joints. However, most
failures can be directly attributed to two fac-
tors. The first was that the armor used was
too light and the second that the cover plate
would not function properly.

The first armor used consisted of 2- by 2- by
1z-inch angles. When a cover plate was added,
the size of the angles was increased but the
thickness of the material was rarely over 4
inch. This armor proved to be entirely too
light for high speed truck traffic. The impact
of the heavy wheels would sooner or later
cause the joint to fail.

With the addition of a cover plate to the
joint armor, additional trouble immediately
developed. This plate, as shown in Figure 2,
was welded to one angle and slid on the other
on the opposite side of the joint. All too often
the plate did not bear properly on the angle
on which it was supposed to slide with the
result that it acted as a cantilever. In some
cases the distance that the plate was canti-
levered out amounted to as much as 6 or 8
inches. Every heavy wheel crossing the joint
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Figure 3. Typical failures of expansion armor and adjacent deck area.

would cause a deflection in the plate and this
continual movement would in time cause the
entire armor to be pulled to pieces.

Methods of Repairing Joints

Repairing deck expansion armor that has
been pounded loose is a costly job and one
that is a great inconvenience to traffic. The
most difficult repair jobs are those in which
the angles have broken away from the anchor
straps or the whole assembly has pulled loose
from the concrete deck. Where the angles
have come loose from the anchor straps,
numerous attempts have been made to re-
anchor the angles to the concrete with various
types of drilled-in anchors. These have not
been successful.

Experience has shown that the only satis-
factory method of repairing armor that has

pulled loose from the anchor straps or has
broken up the underneath concrete is to re-
move and reset the defective armor. To reset
the armor so that it is securely anchored, a
transverse strip of the concrete deck must be
removed and replaced. Figure 4 shows such
an operation. The width of the strip removed
must be sufficient not only to take care of the
anchor straps, but must also expose enough
of the reinforcing steel to bond the new con-
crete to the old. Usually an 18- or 24-inch
strip will fulfill both requirements. The key
to a satisfactory repair job is in obtaining
concrete that is sound and well bonded to the
old. This is no small requirement. The repairs
usually have to be made on half of the roadway
width at a time with traffic using the other
part of the deck as illustrated in Figure 4. The
vibration of the deck caused by the vehicles
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Figure 4. Deck and defective armor removed in prepa-
ration for resetting armor.

on the other half has a very detrimental effect
on the proper setting of the concrete in the
strip. By using high early strength cement
and an admixture, the concrete will set, prop-
erly and will also have sufficient strength so
that traffic can be turned on it within 24
hours. This type of a repair is the only sure
remedy for an expansion joint that has de-
veloped serious defects.

In joints where the cover plate has come
loose but the angles are still securely attached
to their anchors and no trouble has developed
with the concrete, the repairs are rather
simple. In most cases the cover plate is re-
moved and replaced with two bars the same
thickness as the plate but having such a
width that each can be placed on the tops of
the exposed angles and welded to them. This
makes an open joint but as long as the opening
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is not over 2 inches in width the joint will
function satisfactorily. Such a repair can be
made very quickly with a minimum incon-
venience to traffic.

Improvements in Expansion Joints

Considerable thought and study have been
given to improving deck expansion joints.
Experience with defective armor and informa-
tion gained from the maintenance and repair
of such joints have led to the development of
armor and types of expansion joints that are
comparatively trouble-free.

Much of the trouble with deck expansion
joints has been overcome by the simple ex-
pedient of eliminating the armor. It is now
standard practice to omit the armor on joints
that are 114 inches or less in width. Most
joints are in this width range. The deck con-
crete is separated by an expansion joint filler
material. A joint of this type is shown in
Figure 5. A rubber waterstop is shown in this
detail but in some cases it can be omitted.
This type of expansion joint, but without the
waterstop, has been successfully used for
years on concrete pavements. It will be noted
in Figure 5 that the ends of the deck slab are
in the form of beams supported by the steel
diaphragms. With this arrangement there is
no unsupported edge of the deck slab.

Where the width of deck joint is from 114
to 134 inches, angles are used to armor the
edges of the joint similar to the type shown in
Figure 1. However, heavier material is used.
The angles are 3 by 3 by 3¢ inches, the anchor

&’ rubber wa/ef.s‘/o/o
Asphalt-latex
J‘dl‘ﬂf of’/'/»/ﬂ'

74 i,

Zxponsion joint material

Figure 5. Unarmored deck expansion joint now in use
where width of joint is less than 11 inch.
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straps are sturdier and more welding is pro-
vided. Rubber waterstops may be used if
deemed necessary.

For expansion joints that are 2 inches and
over in width, the opening is covered. To avoid
the troublesome cover plates that are noisy
and always coming loose, an assembly has
been developed that uses an angle and a tee.
Such an assembly is shown in Figure 6. The
flange of the tee makes a sturdier cantilever
than a plate and there are no welds to break
loose. Heavy sections are used for both the
angle and the tee. This armor assembly has
proved to be very satisfactory.

The improvements in the types of deck ex-
pansion joints and armor together with greater
care given in the field to proper construction
and placing have resulted in better riding
joints and ones that are comparatively trouble-
free.

BRIDGE EXPANSION BEARINGS

While armor and many of the details of
deck expansion joints are of fairly recent de-
velopment, expansion bearing assemblies of
one type or other have been in use on the
earliest bridges. Two types of bearing assem-
blies were used on the early-day bridges to
provide for expansion. The first was the sliding
plate bearing as illustrated in Figure 7 4 in
which the sole plate slid on the fixed masonry
plate. These plates were of either steel or
bronze and were separated by a thin sheet of
graphite-coated material to facilitate sliding.
Plate assemblies to provide for expansion were
used on all concrete girder bridges and for
plate girder and steel truss spans up to 80
feet in length. For spans over 80 feet, which
in the early days were either plate girders or
trusses, the second type of bearing assembly
was used which consisted of rockers or seg-
mental rollers, either singly or in nests.

As the concrete girder spans began increas-
ing in length the sliding plate bearings would
not function properly because of the heavy
dead load. For spans in the range of 50 to 60
feet a rocker type bearing was developed. This
was a single segmental roller. Both the rocker
and plates were of cast steel. Figure 7 B shows
this type of expansion bearing.

The development of the wide flange beam
with its rapid and widespread use in steel
stringer spans during the 1930’s pointed up a
need for a simple and inexpensive expansion
bearing for this type of a bridge. The sliding
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Figure6. Armor now in use on wide deck joints. Struc-
tural tee has replaced cover plate.

plate bearing was not satisfactory because
the deflection of the beams caused very high
edge bearing stresses. To overcome this, a
bar type expansion assembly was developed.
Figure 7 C is an example of this type. The bar,
usually about 2 inches wide, 4 inches high,
and of the required length, was placed between
the masonry and sole plates. The top of the
bar on which the sole plate slid was made
curved slightly. The bottom of the bar was
welded to the masonry plate. A grout pad
114 inches in thickness was called for between
the masonry plate and the concrete bridge
seat. This grout pad was placed after the steel
was erected and facilitated leveling the beams
and connecting the diaphragms.

In passing, a note might be given to the
fixed bearing used in connection with the bar
type expansion bearing on steel stringer spans.
Both the fixed and expansion bearings were
identical except for the openings in the keeper
plates. The similarity of both bearings was
one of the main advantages of this bar type
assembly.

The curved sole plate type assembly as
shown in Figure 7 D is often used for short
spans. It provides for the deflection of the
beam and is an improvement on the sliding
plate bearing.

Problems with Expanston Bearings

Some of the early types of bridge expansion
assemblies functioned satisfactorily while
others caused serious trouble. The roller or
rocker type assembly has a very good record.
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Figure 7. Typical expansion bearings:that have been used in the past.

Bearings of this type have been in service for
many years without causing any difficulty.
They have given the best performance of any
of the expansion assemblies.

The same cannot be said of the sliding plate
bearings. They have been a prolific cause of
trouble. The numerous ruptured bridge seats
all testify to the poor performance of this type
of bearing. Figure 8 shows some typical fail-
ures involving plate bearings. These failures
are caused by several factors. The plates
freeze up for one reason or another and will
not slide. The deflection of the beam or girder
caused either by heavy loads or by plastic
flow in the concrete itself sets up very high
pressures at the edges of the plates. Often the
plates were not set properly. The result of any
of these and possibly a combination of all was
a spalling of the concrete or a broken bridge
seat.

The bar type of assembly which was to be
an improvement on the sliding plates for use
with steel stringers developed trouble in an
unexpected place. The curved top of the bar
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provides for the deflection of the beam and
the sole plate slides on it fairly well if the end
reaction is not too large. However, the grout
pads which were used as an expedient in steel
erection, have proven to be a major source
of trouble. These grout pads have broken up
on many structures within the first six months
or year. Figure 9 illustrates the failure of
grout pads. There is apparently sufficient
friction on the bar to cause a slight movement
of the masonry plate and a number of repeti-
tions of this movement causes the pad to go
to pieces. Failures are most prevalent on
skewed structures. In places where the grout
was built up above the bottom of the masonry
plate, breakage was certain to occur. The
number of group pads breaking up became so
large that the use of this bar type of expansion
bearing assembly was discontinued.

Repair

Repairing the damage resulting from an
improperly functioning expansion bearing as-
sembly is quite often a major job. Figure 8



Figure 8. Results of improperly functioning sliding plate bearings.
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Figure 9. Examples of failure of grout pads under bearings for steel stringer spans.

indicates this very vividly. In most cases not
only is the bridge seat damaged but also the
end of the concrete beam. The weight of the
structure as well as the live load has to be
carried by falsework while the damaged por-
tion is removed, new bearings set and new
concrete placed. It is an expensive operation
as well as a difficult one but if repairs are not
made or if they are delayed too long, the entire
span might collapse.

Defective bearing plate assemblies are usu-

ally replaced with a roller or rocker type. This
requires some changes to take care of the
added depth of the rocker but an expansion
assembly that will function properly is insured.
A multiple span structure having bearing
plates that are showing signs of giving trouble
can often be repaired by placing a rocker type
assembly at every third or fourth span. This
will usually provide for enough movement
and relieve the intermediate joints.

The repair of grout pads in use under
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steel stringer spans is not as expensive an
operation as is required for the sliding plate
assembly. Usually only the grout pad is dam-
aged. Often the masonry plate can be sup-
ported by temporary shims while new grout
is placed and allowed to set. Where large loads
are involved, the end of the beam may have
to be supported by falsework until the work
on the grout pad is completed. This insures a
good job but it is expensive. An admixture is
added to the cement and sand to give addi-
tional strength, prevent shrinkage, and speed
the setting time. The top of the pad is finished
flush with the bottom of the masonry plate
and extended beyond the edge of the plate an
inch or so. With this arrangement any slight
movement of the plate will not tend to break
up the grout.

Types Now in Use

Past experience with the sliding plate and
bar types of expansion bearing assemblies
has shown that such friction bearings are not
suitable for use in present day structures. The
sliding plate type has not been used for sev-
eral years and recently the bearing bar has
been discontinued. The rocker type is now
used for all expansion assemblies.

Figure 10 shows the standard expansion
bearing assembly used with concrete tee
beam or box girder structures. No grout pad
is used with this assembly. Concrete is poured
around both the top and bottom plates.

Figure 11 shows the standard expansion
bearing used with steel stringer structures.
The grout pad has been retained as it is con-
sidered an advantage in construction. It allows
the beams to be leveled and aids in fitting up
the diaphragms during erection. Some im-
provements have been made which are ex-
pected to overcome the past troubles with
the grout pads breaking up. The bridge seats
have been recessed 1 inch which will give a
3-inch thick pad and will allow for easier
placement. The recess will also tend to confine
the grout. An additive is to be used to insure
high early strength and prevent shrinkage.
Fabric washers are called for between the
bottom of the masonry plate and the leveling
nuts on the anchor bolts. These are to prevent
the leveling nuts from supporting the plate
and will insure it resting firmly on the grout
pads.

On some of the heavier beam or plate girder
spans an expansion assembly similar to that
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shown in Figure 11 is being used but in place
of the grout pad an impregnated fabric pad
is being tried. This pad is Ll4-inch thick and
rests directly on the concrete bridge seat.
Such an arrangement is an ideal one from the
maintenance standpoint but it does not allow
for any adjustment during the erection of the
steel.

Mention should be made of the fixed bear-
ing assemblies that are used in connection
with the expansion bearings shown in Figures
10 and 11. The fixed bearing used on steel
stringer spans is shown in Figure 12. This is
used in conjunction with the expansion bear-
ing shown in Figure 11. It will be noted that
the details of both are similar except for the
fixed bar and the rocker. The fixed bearing
for use on concrete tee beam or box girder
structures is similar to the expansion bearing
shown in Figure 10 except a fixed bar is used
in place of the rocker.

The use of rockers in all expansion bearing
assemblies will insure a minimum of main-
tenance on these assemblies in the future as
the roller type bearings have a very good
performance record. However, the large num-
ber of friction type bearings still in use such
as sliding plate or bar assemblies will keep
the maintenance crews busy making repairs
for a long time to come.

EXPANSION HINGES

Hinges have come into common use with
the continuous span structure. They provide
for the expansion of the superstructure and
are usually placed near the quarter point of a
span. Because of their location hinges must
be designed to take care of deflection as well
as expansion.

Three types of hinges are used in California.
These are the hanger type employed on steel
stringers and girders; a sliding plate type for
concrete tee beams and box girders; and a
combination deck expansion joint and hinge
used for flat slab structures.

The hanger type hinge employed on steel
heams and girders is universally used and well
known. The details for the pins and hanger
plates have been standardized to conform to
good shop practice. Hinges are used more
frequently on steel beam and girder bridges
than on other types of structures. This is
partly because the hanger type hinge is a
very suitable expansion assembly and partly



494

1Ya"holes in bose B for 2-17
bolts I-6"long, with 32"

threads,and hex.nuts,
| | 100

1"x2%4" Y N\ 2%
0'—8 bor, ///: % \ J/4~
\;_ TN

10"
/’(a|" 5",

9% 9"
Jop Plote Removed

LOTTOM PLATE PLAN

1"x V8" Bor

el H’

e =

11732 holes in bar, 1"tap in
base R for ¢-I*hex, heod
» €ap bolts 2V5fong
|

MAINTENANCE

Rocker in extreme position

END VIEW OF ROCKER

=

!
concrele -

NOTE. Set bottom plate in forms. Place concrete directly against bottom
plore. All bearing assemblies fo be galvanized aofter fabrication.

10%22"EXPANSION BEARING ASSEMBLY

Figure 10. Standard expansion bearing assembly now used on concrete tee beam and box girder spans.

because suspended spans are so commonly
used on steel beam and girder bridges.

The hinge used on concrete tee beam and
box girder structures is a sliding plate type of
expansion assembly. Figure 13 shows the de-
tails of such a hinge. The two angles with the
sheet packing between is in effect the same
detail as the early day bearing assembly that
gave so much trouble. However, this hinge
detail has been used numerous times and has
functioned very satisfactorily. The length of
the angle assembly is 3 feet for the outside
girders and 5 feet for the interior girders. An
assembly is placed at each girder. The bearing
of the angle on the concrete is less than 700

psi. It will be noted that no armor is used on
the deck joints. A rubber waterstop is em-
ployed where deemed necessary.

The satisfactory performance of this hinge
is in contrast to the sliding plate bearing as-
sembly whose use was discontinued because
of the trouble it caused. The proper function-
ing of the hinge can be attributed to the angles
being well embedded and anchored to the
concrete; the comparatively low bearing of
700 psi on the concrete; and to the relatively
small deflections in concrete girder spans.

The third type of hinge is a combination
deck expansion joint and hinge for use on con-
tinuous flat slab spans. Figure 14 shows the



495

IVY: CALIFORNIA’S BRIDGE EXPANSION PROBLEMS

-surds J9BULYS (3938 UO PIsn Mou A[quIIsss JUlBIq uopusdId pispuwvI§ 1] NG

ATIINISSV ONIYVIE NOISNVIXT

M3I/IA ONF NOILYATTT
OYSOM [B8YS PUD LOYSDM IidGO4 Suais
paypubssduwy 489gns Yoyy .% I/ ust.ﬁhm\uﬁt o PIoMm YI0[ .oi.w-m Lysom 3
flk [/ - ’ P
._,*“ | ngcundn weuysnfpo ansdfs odid R4S €
% 49asw0u 0y) oy suoyd R m_ Y4IM 4NOID  porysan Sof 049 7.2
Busipeq jeas) b spwo.d of 34oid 808 sy 8neq il SN LS }
‘a0 0 X 3 JO 8p8sb 0 Soy Lopsb 8yY 4] = Za— = T
ssounoys viw b aoid |M!0|M.| = o Anosom e — =17 w S
1 JLON Y
AT § MWidosopF up
NvId FIVid 3705 o At Iy il 3
g __—abub/y J0pI 7.l % ‘5109 K 1 DY g 2
Jo #0p3 - . ' -
p— A==
[N - T S
~ [ f dIHNO0Y 40 MIIA ONTF x__%
4923y \* VA| -ﬂu ® L|\.¢/ .«m;
X% [N - M7/105 N NVId FLvVIid AINOSYA
A *\ —1? of 7w7: * . © o
uw ww % () Dt N -
. « = .3 N~
| 1.¥ w1y S = PIom " . . P .
. |l - 409 *p\%-* -N|\ { Ml ]
uu.@ ~8
S1708 NOILO3¥3 40 T/vL3d O » 3
4 1 gx.m.b.*w..\\ £ >
. .‘— - r
u&: 70.” U~Q i
By - g

paowyd uIeq §0y Lap41B 19440
BAOUMY 4INS Of PUeq ‘PUS DO
PapoBIY) X0IS 1197 4%

.

Sy 2 84109 dod
POS X8 §,)-p RY Y 2609
wdy ; ‘woq Ul 80y B/

’

/raati!\\echgﬁ
40,2 im By SHoq
-3 R y 8999 v 89OY




‘sueds 108Ul [93)8 UO Pasn mou Jupredq paxy plepuels °Zf aIndrg

ATINTISSY ONIYVIE OIXI14

NOILVATTZF
\I.Q..:w.m. 4IYSOM v

PIoMm YO8 <~
N - MMae/s adid R4S,E

{po
AL IPPO i BudiyS JudW SN
£)408 4By Sur 1091§49A 40 l,
WULIYS -UOU PoACIIdD i+ [

UL YyM §noso

o4 4nu prom -
PAOUIDL
99 o4 ‘s4j0q % —/
E ~
I ¥oyd 3/08
-
&
2 NVId FLIVid ASINOSVYIN
o
g “
—g— = WI .y — - ~ H:
y B [
N
= r
N
£ VT

k&tu.\ihtuh\:t.x!\htn M
Spossyy 4o ,L yim ‘buol, -, Si/0q
2AY ¥ A1uOSO Ul S8OY

496

M3IIA ANF

JIYSOM (084S

PUD 10YSOM 214q04 PBJOU

-Basdw; 189qns Yoy W\
I

“Ad3 ¢ Pavosoy J

$5900.4 ;,/

40

NVYId FLVYIgd FT70S
v — dbuo)y +9pith
y \ Jo #6p3

: o |3

Tk

SE.*
«\\ /
¥

%

& 4
£

\
—r e
Imml
Qwr

.8

ﬁ.\Enw _
R |

-

V% ssauvev oy o
ouoid Buiioeq 1948 v 8pIncd 0 84D)d 9108 84y
19/8G '9I0W 40 Z2 SO OPOIB b SHY 48pI10 8Y{ 4]
‘SSOUNIIYY Ui * vId 8108

.

FION



497

CALIFORNIA’S BRIDGE EXPANSION PROBLEMS

IVyY:

‘SUBdS JIPIIF X0q pUE WEA] 293 3)9I0U0D UO 38N U] aFuly uosuedyy £y NPy

y30d5 3I13YONOD 804 Tvi3d ISNH

dO1S T31IVMm
§388nd 40 Mv13d

dofe sopom @ 4092 (4 :
SR
3 z®[)y
© ’Mt

FPIS MY UO §ua2 ofif
dosadpom 4794 pUFg

Lo i dxg

Tojs spom Lopny 9
¥9op 40 dof -

) by 404479 .
" J9NIH NOISNVAX3 TVDIIdAL ysruy 19603 7
obuy o
spegs J By 3 w7 %,wws *2%)
1235 4ops8 urnpy T a7 10046 oug ¥
KMIBAN3SSY NOISNVAX3 // ! % \

faosso dxe wosy

NY¥HL NOILD3S ™ j

£ w AM /AR
140 7 57 et MSM e T ﬁlw
3 - i

409/2 [ ¥s0q W 200/ P
Hﬂ A4 . ze0 \N \\nh‘\
o & \ -
80/ xfat 1. o gy
Ir U # v
SePysom 402, 2 'syoq yoon § buo woyjog 1
of fudwdd ‘Buryop e
b $-1x7x/ F83Y5 sojsoqsy .w\ e mn._.._ W\ .ﬂ{M.
< ﬁv Lous T dxz
sbuy 3 by 3




MAINTENANCE

498

-s9BpIIq qE[s 1B FNONUNHUOD U0 38N U JU[Of HOSUBAXS JIIp PuE IFUFY UOPBUIqUIC) “§] 2InTIf

SV 90 FONIH

NOILD3FS
M P 109 U HE X1 AAS $449.9-4 & 61,02 5409, 17,8
wmap apis a41ydoab $442,0:28 .64 ss0q 2/ * 6k
_ 20 B 2 i u )
K VL3I0 ' _ 90 XHf ¥.6 408 nﬂ\ gors 10 woupog
2buoyy o4 B AR R ARy S

z % 1Y P19
b .042 5209 3 ¥ B¢

9-Z L
¢ N[+ Mol seen

TRy 998

L smyd [ W7

ssouyaryy sbuoyy y T NGy o RPN SN T TG b

i __omn / ! — L] sbuiy 3 \ sos 50y

7 v\\\‘__ Jusq JOSU o
& \ / ‘ucp  spIe  afrydosb B42I0U0D 474 \w PSENW
9.89 / IO0 409 Y PILUIUIO ‘$442 09 & SOV 4 4
.4 +0q waampaq buiyood xmﬁxm n8u 110430 236 ¢
M B 09 KX 0 40IS £O4S2q8Y Y YUOO 4 X ,2 4OF



IVY: CALIFORNIA’S BRIDGE EXPANSION PROBLEMS

details of such a hinge. The assembly is made
up of sections cut from wide flange beams.
For a bridge having 16-foot spans, the slab
depth would be 10 inches and 8-inch, 53-pound
wide flange sections would be used. For 44-foot
spans, the slab depth would be 22 inches with
21-inch, 127-pound wide flange sections. Such
an expansion hinge is required for every
150-foot length of bridge. As the total length
of most flat slab structures is less than this,
hinges are not often required. However, these
assemblies have given very good service both
as hinges and as deck expansion armor.

The performance of all three types of hinges
has been excellent. This is fortunate as the
hanger type and the sliding angle detail for
concrete girders are used on a large number
of bridges. To have such assemblies that are
trouble-free is a relief to the maintenance
engineer.

SUMMARY

Expansion assemblies used on bridges hav-
ing span lengths of less than 120 feet are of
three types. These are the deck expansion
joint, the expansion bearing assembly, and
the expansion hinge.

Most problems encountered with deck ex-

pansion joints are caused by armor which is
too light or by the use of a cover plate which
is a source of trouble. The repairs arising from
such defects are difficult to make as usually
part of the concrete deck slab must be removed
and replaced. Joints have been improved by
simply eliminating the armor where the width
of opening is less than 1}4 inches. Where the
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width is from 114 to 134 inches, comparatively
heavy angles are used to armor the edges.
For wider deck expansion joints, heavy armor
is used and the cover plate is replaced by a
structural tee.

Two types of bridge expansion bearing as-
semblies have been generally used in the past
to provide for the expansion in bridge super-
structures. One was the rocker or segmental
roller. Very little trouble has developed when
this type of expansion bearing has been used.
The other type eommonly used was the fric-
tion type consisting either of sliding plates or
a bar upon which the sole plate slid. Both of
these have been a prolific source of trouble.
The numerous broken grout pads, ruptured
bridge seats and spalled concrete all testify
to their inefficiency. This friction type has
been discontinued and the rocker is now used
in all bridge expansion bearing assemblies.

Three types of expansion hinges have been
developed for use on continuous span struc-
tures. These are a hanger type used on steel
stringers and girders; a sliding plate type for
concrete tee beams and box girders; and a
combination deck expansion joint and hinge
used for flat slab structures. All three types
have proved to be trouble-free and very satis-
factory.

The experience gained in handling and solv-
ing expansion difficulties has led to the de-
velopment and improvement of assemblies
which are performing satisfactorily. These
new types that are now being used will relieve
the maintenance engineer of most of the bridge
expansion problems that have plagued him in
the past.





