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Proposal of Expansion Joint Spacing and Width for Concrete Structures:
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ABSTRACT Spacing and width are key elements of Concrete Median Barrier (CMB) because they accommodate expansion and
contraction induced by temperature changes. However, spacing has been empirically installed in CMB without consideration of
thermal-mechanical behavior of CMB. This paper aims at proposing the appropriate spacing and width of CMB based on literature
review, field investigations, and thermal behavior analysis of CMB. According to literature review on expansion joint spacing,
spacing ranges between 6 m and 200 m. The critical length (Z,.) was developed based on thermal behavior analysis of CMB, which is
the maximum length required to achieve expansion of CMB. In order to prevent CMB blow-ups due to temperature changes,
appropriate spacing and width are proposed as follows: spacing 210 m and width 30 mm. In addition, installation location,

construction methods and limitations are also considered.

Keywords : concrete median barrier, temperature, expansion joint, spacing, width
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Fig. 1 Expansion joints installed in (a) bridge railing and
(b) concrete median barrier

Table 1 Expansion joint spacings used in Australia

State Spacings (m) Note
Victoria 6 )
(VicRoads 2012)
- Concrete pavement joints
New South will be compatible with
Wales 4.5 and coincide with joints.
(NSW 2017) Otherwise provide joint
at 4.5 m.
- Expansion joints on ex-
(%l:leeeerlllssl; rllii <200 truded barriers shall be
2017) B provided at the end of
each day work.
South Australia .
(South Australia =30 i Mlmmum'ler.lgth of con-
2011) crete barrier: 30 m
Western Australia
(Western Australia 30 -
2009)
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Table 2 Expansion joint spacings and width used in U.S.

(WisDOT 2009; OG 2010)

Table 3 Summary of literature review on expansion joints
overseas

Spacings |width

State (m) (mm)

Note

- where barriers abut other

Arkansas 120
structures

Delaware - - |- no use

- at pavement expansion

Illinois - .
joints

- where barriers abut other
structures

- at the end of each work
period pour

Indiana 120 38

- where barriers abuts

Kentucky - 13 other structures

- at the end of each day’s

Maryland ) 13 concrete placement

- where barriers abut other

Michigan 120 25 | tructures

- always for cast-in-place

Mississippi 18 2 concrete barriers

Nevada - 25 |- barrier rails on bridges
New ) 13 at pavement expansion
Jersey joints

- cast-in-place barriers
New every 20 ﬂ .
6 25 |- No expansion joints for
York . .
machine formed barriers
- precast barriers
Ohio ) 19 |- using expansion joint but

no spacing specified

- at a light pole footing

- at pavement expansion

Oklahoma 60 19 joints

- maximum interval 6 m
for contraction joint

- matching transverse joints

Texas 30 25
on concrete pavement
Wyoming ) - using e>‘<pansion' joint but
no spacing specified
Ontario ) 1| where barriers abut other

structures

- where barriers abut other

Tennessee 90 50
structures

- at pavement expansion
joints
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Specification | Nation State

Australia: Victoria, Queensland,
Australia | South Australia, Western

) Australia
Specific - —
spacing Ar‘kal_qsas, Inc’hapa,’ M1ch1gan,
Us Michigan, Mississippi, New
o York, Oklahoma, Texas,
Tennessee
Use
(no specific U.S. | Ohio, Wyoming
spacing)
) Australia | South Australia
Abutting —
other Arkansas, Illinois, Kentucky,
structures U.S. Michigan, New York,

Oklahoma, Ontario, Tennessee

Coincidence | Australia | New South Wales

with
pavement US Illinois, New Jersey,
expansion o Oklahoma, Texas, Wisconsin
joints
No use U.S. Delaware
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Fig. 2 Field investigations: (a) Locations and (b) Methods
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Fig. 3 Results of field investigation of expansion joint spacing
in concrete median barriers
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Fig. 4 Results of field investigation of expansion joint width
in concrete median barriers

- Location: Pyeongtaek Expy. 40 (99.2 km)
- Length of median opening

1t measure (2017.09.01): 17.8331 m

2nd measure (2017.11.10): 17.8372 m
- Difference: +4.1 mm

- Location: Youndok Expy. 30 (188.8 km)
- Length of median opening
1t measure (2017.08.31): 17.0833 m
2nd measure (2017.11.09): 17.0831 m
1 - Difference: -0.2 mm

Fig. 5 Results of measuring median openings
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Fig. 6 Current installations of expansion joints in concrete
median barrier
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H CMB expands at the ends, AL=(g-¢,;,)L,

CMB expands at the ends, 4L=(¢¢,)L.

P 1
- Concrete ,
[ [ = Median :
. Barrier
L de L !
1 | — 1
]
| .
L 1 - » 1
VL P < Pr Concrete base | !
- € = - - - - -
i L. ; L(~L,) I L I

Expansion region

Non-expansion region

Expansion region

(a) Expansion force is larger than friction force (P, < P, P, > F,)

H CMB expands at the ends, AL=(¢-¢,;)L,

CMB expands at the ends, 4L=(¢-¢,;)L. |—>J

: i Lo
| Concrete | |
| b = Median o
p Barrier !
o P o
[ 1 " ¢ > |
1 1 | I
1 | | :
[l | \
'l_| Py Pr Concrete base ! |
------------------------- > € -
L L(~L,) I L I

Expansion region

Non-expansion region

Expansion region

(b) Expansion force is less than friction force (P, > P,, P> F,)

Fig. 7 Behaviors of CMB in regions of (a) expansion and (b) non-expansion

|<—| / CMB expands at the ends, AL=(¢-¢;)L" \

Concrete
Median
Barrier

Concrete base

Fig. 8 Behaviors of CMB whose length is less than critical
length
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