35 PIPES AND PIPE ARCHES
Historical Overview

It is not known when pipes came into use as small structures on Maryland’s roadways.
In the first report of the Maryland Geological Survey in 1899, there are several
references to pipes as well as illustrations of the construction methods for pipe culverts
(Johnson 1899: 273, 275). (See Figure 3.16.) For example, it was reported in Kent
County that:

Much attention has . . . been paid to building substantial culverts in all
parts of the County. They are made of tile drains [pipes] with ends well
protected by neat brick walls carried two or three feet above the level of
the roadway (Johnson 1899: 240).

The report states that stone was also used to protect the ends of tile pipe cross drains.

The next report of the Geological Survey contains a reference to a 30-inch pipe (built
because of a failed effort to construct a concrete box culvert) but the composition of the
pipe is not stated (Reid 1902: 133). Subsequent reports include references to both terra
cotta and iron pipes (Johnson 1906: 286). The 1905-06 report stated that “either iron or
vitrified clay pipes may be used for culverts up to 24 inches in diameter, the ends being
in all cases protected by stone masonry. The larger culverts may be built of concrete”
(Crosby 1906: 375). That same report discussed replacing the dangerous wooden
structures with pipe culverts or concrete bridges (Crosby 1906: 379). The next year, the
state’s Chief Highway Engineer advocated rebuilding the existing roadways and
replacing small bridges with pipes (Crosby 1908: 71).
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Figure 3.16. End elevation and longitudinal section of a pipe culvert under an
embankment (Johnson 1899: 273, Fig. 8).

Pipe culverts are mentioned in the State Roads Commission’s Report of 1916. The

1932 Report contains at least two references to replacing wooden bridges with
corrugated metal pipe (Maryland State Roads Commission 1934: 72). The types of
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pipes listed in the Materials Section of the report include: cast iron, reinforced concrete
pipe, vitrified pipe and tile, and corrugated metal pipe (Maryland State Roads
Commission 1934: 53). In the 1937-38 Report, it was noted that 6,276 feet of
corrugated metal pipe culvert ranging in size from 12 inches in diameter to 60 inches
was laid in order to “provide for better drainage” (Maryland State Roads Commission
1939: 124).

Pipes are ubiquitous and have continued in use through this century up to the present
for either drainage under roadways or to conduct small waterways under the roadway.
The use of the iron and tile pipes of the early part of this century has been superseded
by concrete and corrugated metal pipes. Pipe arches came into use after World War 1.

Description

As small structures on Maryland’s roadways, pipes are generally cross drainage
structures situated well below the roadway surface. These are often referred to as pipe
culverts. Earthen fill is placed to the sides of the pipe and between the pipe and the
roadway. The pipe is generally a round structure but can be elliptical or arched. As
stated above, pipe culverts can be of cast iron, tile, corrugated metal or concrete.

In metal pipes, the pipe is generally made of a single plate, formed and welded. A
variation of this is the pipe arch that generally consists of an arched section of pipe.
Figures 3.17, 3.18 and 3.19 are illustrations of types of pipes. Some examples of pipes
and pipe arches on Maryland’s roadways are:

10048X0O MD 550 over Branch of Hunting Creek, Frederick County 1930
3-foot x 2-foot cast iron pipe, concrete headwall, 2-foot fill between top of pipe
and roadway, 24-foot wide roadway.

18044X0O MD 245 over Cockold Creek, St. Mary’s County 1936
15-foot wide corrugated pipe arch, concrete foundation, headwalls and
wingwalls, 5-foot fill between top of structure and roadway, 22-foot wide roadway

02048X0O MD 270 over Branch of Furnace Creek, Anne Arundel County ND
8-foot x 6-foot elliptical corrugated metal pipe, concrete headwall, 10 feet of fill
between top of structure and roadway.

21178X0O MD 67 over Tributary of Israel Creek, Washington County 1970
6-foot structural plate pipe, concrete headwall and wingwalls, 21-foot wide
roadway.

08048X0O MD 227 over Ponmonkey Mill Swamp, Charles County ND

3.1-foot corrugated metal pipe, no wingwalls or headwalls, 2-foot fill between top
of structure and roadway, 26-foot wide roadway.

Tips for Dating Pipes
Wrought iron is no longer used for pipes; most iron pipes would pre-date World War |.

Concrete has been used throughout this century and would be very difficult to date.
Extant corrugated metal pipes are known to date to the 1930s as are corrugated metal
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pipe arches. Pipe arches date generally from the 1930s to the present; many of these
are associated with modern Interstate construction.

SHAPE RANGE OF SIZES COMMON USES
CIRCULAR 12 to 180
inches
reinforced Culverts, storm drains, and sewers.
4 to 36
inches
non-reinforced
PIPE ARCH
15 to 132
inches Culverts, storm drains, and sewers.
equivzlent Used where head fs 1imited.
diameter
HORTTONTAL ELLIPSE Span x Rise
Culverts, storm drains, and Sewars.
18 to 144 Used where head is limited.
inches
pquivalent
diameter
Spaa x Rise i e 3
VERTICAL Culverts, storm drains, and Sewers.
FLLIPSE Al te L9 Used where lateral clearance is
Inches limited.
equivalent
3 diameter
RECTANGULAR o
ti tan
ikl Culverts, storm drains, and Sewers.
g ; =AFE Ba et Used for wide openings with 1imited
e
ARCH
Span

£

24 ft to 41 fr

Culwert and storm drains. For low,
wide waterway enclosures.

|

Figure 3.17. Concrete pipe shapes (Source: FHWA 1991:19-4).
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Shaoe Range of Sizes Common Lses
Culverts. subdrauns. sewers. service
found Em-25 H tunmely. ete. Al plates same fadws,
For medum and hagn fills {o¢ trenches)
o Culverts, zewers, service tunnels, re-
Yertically- -2 i covery tunnels. Plates of varying
m::'l]!ﬂ 0 nominal: before | fadii; shop labncation. For appearance
b AD \U’; elongating :Mh‘:ﬂ bacfill compaction 13 only
le‘.ﬂ:“ : ﬁli: Where headioom 13 limijed. Has
Pipe-arch A hydrawhic advantages at low (lows,
007 in1 Corner plate radws. I8 inches or 31
k2. imches for structurg) plate.
Sgan 1 Rise
ﬁh inx
Und . i 3in. Far pedestrians, livestock or vehicles
2 ﬂ_l: : {structural plalel
in, 1
1T 9m,
| Span 1 Rrse
Ak Rise |GHxlft3%m.| Forlow clearance large walermay open-
i to g, and aesthenics (structural platel
p—"Span—roI 25Hel2HBan,
Horzontal Span Culverts, grade separations, storm
Elhpse 20-40 1t sewers. funnels.
— S0an
Prar Span Grade separabions; culverls, storm
25-30 sewers. funnels,
_Smn_l
? ' Culverts. grade separations. sterm
:'E: Profile ﬂiu:; i sewers, lunnels. Ammo ammurilion mag-
i annes, earth covered storage
— Span—
Low Profile Q Soan Low-Wide walerway enclosures. Culverts,
hrch 20-50 # storm sewers.
—Span—
Soan Low-wide walerwsy enchosures, cubverts,
Bz Cubverts 10-21 &t storm Sewers.
Sp;n—t
Soeci SN For liming old structures or ather

special purposes. Special fabncation.

Figure 3.18. Standard corrugated steel culvert shapes (Source: FHWA 1991: 19-5).
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Figure 3.19. Details, standard metal or concrete pipe (Source: Maryland State
Highway Administration 1986: MD-360.01).
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