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HE action of flowing wa-

ter in undermining brid-

ge piers, abutments and
approaches has long been
respected. In earlier times
hydraulic problems were
avoided as far as possible by
selecting bridge sites where

channels were straight, banks

were stable and a square cross-
ing could be arranged. Gene-
rous length of bridge were
provided and occasional
overtopping of the approach
roads by flood waters was tol-
erated.

These policies are now
changed as a result of a num-
ber of factors:

— To keep the cost of the
bridge to minimum possible,
the length must be as small as
allowed by the river regime.

— Straight and stable river
crossing might require too
much detour of roads align-
ment and therefore difficult
river crossings have to be de-
signed.

— High-standard road net-
work operation requiring wide
and higher bridges as well as
approach roads which In-
creases the cost of the project,
and

— Round the year operation
of the project requiring the
safety of approaches to ensure.

Thus the dimension of river
training in bridge engineering
is drawing more attention in
present day design and con-
struction of road bridge. When
this aspect is not fully consid-
ered problem was up as the
river tend to shift and bypass
the bridge. The present con-
dition of the recently com-
pleted Meghna bridge on

Dhm—cmmgmg Highway is a
mmpk of this issue.

g poe e

~ The basic hydraulic re-
quirements that should be met
by a bridge crossing a river are
location of the bridge with re-
spect to channel characteris-
tics and channel stability,
height of the bridge deck that

would ensure navigation during
flood periods.

Length of the bridge that
would leave the waterway ade-

quate enough to pass the
maximum flood flow without

mdmgthcbridgcnrnd-
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Jamuna Multipurpose Bridge

Foundation Laying Ceremony
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| Special Supplemenr

‘River Training for Bridge Construction

by Dr A Nishat

}nccnt structure by erosion etc.
and arrangement and details of

plers, abutments, approaches-

and training works that would
be stable against local scour

" Proper understanding of the

river characteristics and be-
haviour under various flow

Jamuna, the natural w'idth of
the river is much greater than
the width carrying the dis-
charge. Therefore even with
some constriction of the natu-
ral width the river will be able
o accommeodate maximum de-

cult to give a general guidance
regarding the particular type
of works to be used in individ-
ual cases which depends on
factors governing the situation.
availability of construction ma-
terials and experience with
comparable situations. While

most appropriate solution of
river training of any bridge

cToSsing.

Guide banks are used to
confine the flow within the
designated width of the river.
in case the shifting nature of

the river is ptedominant., a

sign flood. In case of the

¥

A sketch of Jamuna Hulttpmrpone Bridge

conditions is very important in
these respects. The physical
characteristics of a rive is de-

““términed by geology and pi
- lographic setting, discharge

patterns, slope, resistivity of
bed and bank material and to-
tal sediment load and the
characteristics of sediments.
The complex interaction be-
tween controlling factors pro-
duce a variety of stream types
and stream characteristics.
Thus rivers may be classified
as very sable bedrock channel
at one end to a highly mobile
alluvial river at the other end
from the interest of bridge
engineering. Obviously the "al-
luvial channels are the most
difficult ones to handle. By na-
ture, alluvial rivers are capable
of eroding both bank and bed
and transporting these eroded
material. Among the alluvial
rivers meandering types are
most predictable while those
with braided characteristics
are highly unstable and unpre-
dictable. Thus bridges over
braided rivers draw more at-
tention from hydraulic and
river training points of view
than rivers of any other type.
In such case the naturally oc-
curring stable location is
searched out and taken as the

bridge crossing location.

The length of the bridge is
arrived at from analysis of the
water way required to carry
the flood discharge. Rivers

_generally form their channels

to accommodate large but not
" the maximum flows. If the nat-
ural width is constricted, the

“tect the abutment.

Jamuna Bridge the principle
that is being adopted will not
allow any encroachment of
natural width to be on the safe
side and the site selected for
the bridge offers the most
stable location as well as the
minimum bridge length.
However, the Jamuna started

eroding both banks at the se-
lected site after the final de-
sign was completed. As such. it
will now be necessary to close
a channel of the western side
to reduce the width back to
previous of the river dimen-
sions.

River training works

The principal objective of
Lthe river training works asso-
ciated with a bridge are ta pro-
the ap-
proach road and upstream
reach from scour, erosion and
damage from flood water.
Specific foundations of bank
protection and river training
works include stabilization of
river banks and channel loca-
tion in the case of shifting
streams, economic on bfidge
lengths by constricting the
natural watérways, direct flow
parallel to piers and abutments
and minimum local scour, to
protect approach road from
stream attack and to secure
the upstream reach of the
river to prevent possible out-
flanking.

The principal types of bank
protection and training works
associated with bridges are
bank and slope revetment,
guide banks, spurs and

bed will tend to scour. In case ' groynes, embankments and
of braided river such as the channel diversions. It is diffi- .
' s i |
| Jamuna Bridge Project at a Glance ]
* Length of Bridge 4.80 km
* Length of Viaduct of each side 128 m
* Width of Bridge 18.50 m.
* Number of Span 47
* Length of each Span 99.375 m
* Number of Road Lane 4 I
i {including one breakdown lane) ‘
‘| * Length of East Guidebund 2.20 km
* Length of West Guidebund 2.20 km | -
* Length of East Approach Road 15.30 km
* Length of West Approach Road 14.40 km

* Future provisions: -
— Metre Gauge Railway

extensive information on ap-
plication of various methods of
bank protection and river

training works are available in

engineering literature. experi-
ence -of similar local situation

often guide in arrtving at the
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pli'.r ‘of guide banks is often
necessary. However, they are
mostly associated with large
alluvial rivers. -

., Experience of guide banks

constructed for the Hardinge pept of Water Resources
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ing of the river will be essen-
tal.

The writer is a sor,

Bridge over the river Ganges Engineering, BUET, Dhaka.
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