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(20.02.98)

4 Section E-2:
Soil migration below composite geo-filter
J 9014 HaTe (placed wrongly — upside down)
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ANNEX F.2

Technical Assessment of Sections
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Section A-1
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F-18

ASSESSMENT SHEET SECTION A-1

Total length along toe of upper slope: 74.70 m

STRUCTURE BUILT-UP

) Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
GF-1/ Brick mattress
Revetment above berm level SIDHA S d=15cm 1,840 m? 1,600 m?
(Site-made wiremesh)
GF-2/ Dumped CC - blocks
Launching apron % Dy =30 cm 5,500 m? 2,298 m?
L (2,200 Nos./100m?)
Transition between launching F CC - blocks 5
: / D. =30 413 m
apron and falling apron ; =30 em
./l
Falling apron Dumped CC - blocks
D,=30cm -
D, = 4Sem J 1,435 m?
Exposed edge of falling apron (mixed)
VISUAL OBSERVATION Date: 20.02.1998
Photographs
Observed Area Comments N%)r ;
Revetment above berm level No severe attack of the river on this segment of Section A-1] 273 /9A

occurred during the flood season of 1997,

No visible changes / damages to the structure could be
detected. As compared to other, similar sections, the site-
made wire mesh of the brick mattress shows some
corrosion. Generally, the site-made wiremesh presents a
poor and loose shape. Machine-made wiremesh should be
the preferred option. At some points vegetation grows
through the brick mattress

Launching apron

No severe attack of the river on this segment of Section A-1
occurred during the flood season of 1997. There has instead
been some sedimentation which covers the dumped cc-
blocks to some extend. Some low vegetation spread over the
sediment can be found. Except the sedimentation no visible
changes / damages of any kind could be detected.

Transition between launching As before
apron and falling apron

Falling apron As before
Exposed edge of falling apron As before

“AP 21, MONITORING ADAPTATION 1997, TEST SITE Il
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ASSESSMENT SHEET SECTION A-1

PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 21.02.1998

Selection of Location:

Photographs
No.

There was no obvious upheaval or depression to be seen in Section A. The location for inspecting
the geotextile and the underlaying subsoil has been chosen around the position where the highest
waterlevel has left a mark on the revetment above berm level. So any differences between the
water covered area and the dry area of the revetment (only exposed to rain and waves) can be
detected after removing the cover layer of brick mattresses from the geotextile. Size and exact
location of the inspected area can be seen in Figure 21-1 attached to this assessment sheet.

Result of Physical Inspection - Type BIDIM b7:

After removing a part of the mattress the geotextile was cut with a knife at three sides leaving a
connection at the right side in flow direction. The geotextile was then lapped over to give sight on
the subsoil which was in a good and moist condition. The water covered and dry area (only
exposed to rain and waves) of the revetment above berm level are in the same condition, no
differences were detected. The opened arca was set into original condition after inspection by
overlapping with an additional sheet of geotextile filter material.

273/ 9A

273 / 10A

Special Notes / Comments

Non

Laboratory Tests

No tests have been carried out

FAP 21, MONITORING ADAPTATION 1997, TEST SITE Il



T

F-20
. +22.0 oy
. . 3. 70
3 max WL (1997)
| +18.55 4
S e e
! Brick mattress - +17.38
Inspected areq 'EL+I5.3O

l
_F 1035 7L 3.51 1[ |
b )

20.10
- kK
CROSS -SECTION
Scale. | - 250

8.6

Inspection area :
/_No. indications of filter
maltiaction

~_Launching apron

GEOTEXTILE TYPE
BIDM L 7

A-2

| Cutting edge of

geotextile

FLOW DIRECTION ~—>

Brick mattress (d = 15¢m)

NOTE
All measurements are in meter.
Levels refer to £0.0m PWD.

SCALES
TOP VIEW OF INSPECTION AREA —="" .50
Scale . |- 50 ™ (1250

FAP - 21

MONITORING OF TEST STRUCTURE

Test Section: A -1
Location of Physical Inspection

BANK PROTECTION PILOT PROJECT

TEST SITE II -BAHADURABAD

FIG. 21 -1




273/9A: Sight on Section A-1 before inspection (21.02.1998)

273/10A: Sight on inspected area Section A-1 (21.02.1998)
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ASSESSMENT SHEET SECTION A-2

Total length along toe of upper slope: 74.70 m

STRUCTURE BUILT-UP

Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
GF-5/ Wiremesh mattress d = 23/36
Revetment above berm level HaTe 02214 cm with stone fill Grade B | 1,840 m? 1,600 m?
(composite geotextile) (Dsg =15 cm)
GF-2/ Dumped CC - blocks
Launching apron RIDIM S 550 D,=35cm 5,500 m? 4,991 m*
(2,450 Nos./100m?)
Transition between launching CC - blocks
¥ _ 413 m?
apron and falling apron D,=3010m
Rip-rap
Falling apron Grade E 2,602 m?
. (Dsp =30 ¢m)
_// Rip-rap
Exposed edge of falling apron A Grade F 1,582 m?
/ (D, = 25/35/45 cm)
VISUAL OBSERVATION Date: 19.02.1998
t h
Observed Area Comments S ;gc,)rap .

Revetment above berm level

No severe attack of the river on this segment of Section A-2
occurred during the flood season of 1997. No visible
changes / damages to the structure could be detected. Some
corrosion of the locally made wiremesh cages which are
placed at the toe of the slope is apparent, possibly due to
inadequate galvanizing of the used steel wire. The imported
cages (RENO-mattresses) are of much better quality due to
thicker and better assembled wires and a PVC coating for
better protection against corrosion.

Launching apron

No severe attack of the river on this segment of Section A-2
occurred during the flood season of 1997. There has instead
been some sedimentation which covers this area. Some low
vegetation spread over the sedimented area can be found
which serves as food for cows / lambs which are lead there
by the local people during the day. No visible changes /
damages to the structure could be observed.

Transition between launching
apron and falling apron

As before

AP 21, MONITORING ADAPTATION 1997, TEST STTE [I
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ASSESSMENT SHEET SECTION A-2

VISUAL OBSERVATION (continued) Date: 19.02.1998
Observed Area Comments th;g:aphs
Falling apron No severe attack of the river on this segment of Section A-2

occurred during the flood season of 1997. There has instead
been some sedimentation which covers this area. Some low
vegetation spread over the sediment can be found which
serves as food for cows / lambs which are lead there by the
local people during the day. No visible changes / damages
to the structure could be detected.

Exposed edge of falling apron As before
PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 20.02.1998
Selection of Location: th;f Aphis

There was no obvious upheaval or depression to be seen in Section A-2.

Therefore, the location for inspecting the geotextile and the underlaying subsoil has been chosen
around the position where the highest waterlevel has left a mark on the revetment above berm
level. So any differences between the water covered area and the dry area of the revetment (only
exposed to rain and waves) can be detected after removing the cover layer of wiremesh mattresses
from the geotextile.

Size and location of the inspected area can be seen in Figure 21-2 attached to this assessment
sheet

Result of Physical Inspection - Type HaTe O 2214 (composite filter):

After removing the cages the geotextile had to be cleared of a certain amount of sediments before it] 271/ 11
was cut with a knife at three sides leaving a connection at the right side in flow direction. The 271/12
geotextile was then lapped over to give sight on the underlaying subsoil which was in good and
overall moist condition.

At this point of the inspection it was detected that the geotextile was placed in a way of wasting
material and money. The overlapping of a geotextile at a joint (if not sewn together with a Prayer
Seam as preferred) should have been around 50 cm. From picture 271/11 and also from Figure 21-
2 it can be taken that with a supplying width of 5m for the geotextile HaTe O 2214 and a distance
from joint to joint of 2.85 m there must be an overlapping by the adjacent sheet in downstream
direction by 2,15 m. Also the upstream adjacent overlapping is with 1,27 m by fare larger than it
should be. It is understood that placing geotextile in an bend must show a variation in the

overlapping from top to toe of the slope but not in the way it has been done here.
The water covered and dry area (onlv exposed to rain and waves) of the revetment above berm

level are in the same condition, no differences were detected. The opened area was set into original
condition after inspection by overlapping with an additional sheet of geotextile filter material.

i"AP 21, MONITORING ADAPTATION 1997, TEST SITE Il
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ASSESSMENT SHEET SECTION A-2

Special Notes / Comments

Non

Laboratory Tests

No tests have been carried out

FAP 21, MONITORING ADAPTATION 1997, TEST STIT: 11
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FAP 21, MONTI]

271/11: Sight on inspection area Section A-2 (20.02.1998)

271/12: Close up on inspected area Section A-2 (20.02.1998)
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ASSESSMENT SHEET SECTION B

Total length along toe of upper slope: 99.10 m

STRUCTURE BUILT-UP

Edge ds: D, = 40 cm

i Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
Wiremesh mattress
GF-2 d = 23 cm with stone fill
sh=2/ o
Revetment above berm level y Grade B (Dsp=15¢m) on 2,671 m? 2,344 m?
BIDIM S 550 . .
intermediate rubble layer (d =
25 em)
Dumped CC-blocks
: GF-4/ Edge us: D, = 50 cm 4 ~
2 ¢ 3

Launching apron HaTe K 251 Canter’ : Dig=35'om 6,525 m 4915 m

Transition between launching
apron and falling apron

Falling apron

Exposed edge of falling apron

CC-blocks
D,=35cm

Geo-sand-container
Type C (180 kg/No.)

Geo-sand-container
Type D (250 kg/No.)

15,603 Nos.

5,850 Nos.

VISUAL OBSERVATION (see Drawings 21-3, 21-4)

Date: 19.02.1998

occurred during the flood season of 1997. No visible

Photographs
Observed Area Comments Ni 2
Revetment above berm level No severe attack of the river on this segment of Section B 271/4

changes / damages could be detected but some corrosion of
the cage structure of the wiremesh mattress. The wiremesh
itself is in good condition.

Launching apron

There has been some significant sedimentation which
covers the hole area. Some vegetation spread over the
sediment can be found which serves as food for some cows /
lambs which are lead there by local people during the day.
As shown on Drawing 21-4 the launching apron has eroded
at a length of 30 m along the waterline. As the eroded area
is completely overtopped by sediments two trenches have
been excavated to see how far the erosion has been going
and in what condition the underlying structure is (see
Result of Physical Inspection) .

Transition between launching
apron and falling apron

The Dutch Envelop completely eroded on a length of about
40 m along the waterline.

FAP 21, MONITORING ADAPTATION 1997, TEST SITE II
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ASSESSMENT SHEET SECTION B

VISUAL OBSERVATION (continued) Date: 19.02.1998

Observed Area Comments

Photographs
No.

Falling apron The falling apron completely eroded to its full extend on a
length of 30 m along the waterline. But after the erosion
took place some significant sedimentation especially around
the bankline took place as only at some points the
remaining parts of the falling apron can be seen. In those
cxposed areas the geo-sand containers have been cut or
removed by local people. If and to which extend the
underwater slope is now protected by the vanished material
has to be taken from the result of the Side Scan Sonar
Survey (see Special Notes / Comments) , however, the river
bed slope has remained quite stable during the past months.
Beside this survey it has been successfully tried to locate /

identify some cc-blocks under water at a distance of up to 5
m from the waterline using a bamboo stick

273 /2A
273/ 1A

Exposed edge of falling apron It can be assumed from Drawing 21-4 that some 80% have
completely eroded.

PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 20.02.1998

Selection of Location:

Photographs
No.

There was no obvious upheaval or depression to be seen in the upper part of Section B. Therefore
the location for inspecting the geotextile and the underlaying subsoil has been chosen around the
position where the highest waterlevel has left a mark on the revetment above berm level. So any
differences between the water covered arca and the dry area of the revetiment (only exposed to rain
and waves) can be detected after removing the cover layer of wiremesh mattresses off the geotextile.
Size and exact location of the inspected arca can be seen in Figure 21-3 attached to this assessment
sheet.

Result of Physical Inspection:

Photographs
No.

After removing the cages and the intermediate rubble layer the geotextile was cut with a knife at
three sides leaving a connection at the right side in flow direction. The geotextile was then lapped
over to give sight on the underlaying subsoil which was in good and overall moist condition. The
water covered and dry area (only exposed to rain and waves) of the revetment above berm level are
in the same condition, no differences were detected. The opened area was set into original condition
after inspection by overlapping with an additional sheet of geotextile filter material.

Apart from inspecting the revetment above berm level it has been tried to locate at what depth under
the enormous sedimentation in this section the launching apron or even parts of it can be found. To
do so two trenches have been excavated starting from the waterline towards the embankment. CC-
blocks of the launching apron could be found near the waterline at 2 m from ground level in the first
trench and at 2,2 m in the second. The exact location of the trenches and a cross-section to show
were cc-blocks were found can be seen in Drawing 21-4a.

271/4
271/8

FA 21, MONITORING ADAPTATION 1997, TEST SITE I



ASSESSMENT SHEET SECTION B

Special Notes / Comments

SIDE SCAN SONAR SURVEY:

Side Scan Sonar investigations have not produced evidence of the existence of scattered geo-sand-containers at the
eroded slope. It is likely that the sand-filled containers do not produce backscatters, adequate for recording.
Considering that the river bed slope remained reasonably stable since August’97 it may be assumed that scattered
geo-sand-containers protect the bed from further erosion.

Laboratory Tests

No tests have been carried out

FAP 21, MONTTORING ADAPTATION 1997, TEST STIE [l
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F-34

sight on Section B before inspection (20.02.98)

271/4

pected area Section B (20.02.98)
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273/1A: View at bank-/ waterline transition Section B/C (21.02.98; W.L. = 12.97 m PWD)

273/2A: View at bank-/ waterline transition Section B/C (21.02.98; S.L.=12.97 m PWD)
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ASSESSMENT SHEET SECTION C

Total length along toe of upper slope: 93.20 m

STRUCTURE BUILT-UP

Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
Faiter 10 Khoa | oo piacken; =3oemband.] & E
Revetment above berm level on on laid in sinele. di 1 lines = ~ 504 m*
filter I1 filter 11 islghdhsmis) o | &
) GF-2/ Articulated Renomattress
Launching apron DATEX AD 1600 d = 23/36 cm; stone fill grade| 3,787 m? 5,480 m?
B,C,D (Ds = 25 cm) with
. ] inter-connecting steel wire
Transition between launching ropes and anchor piles at berm
apron and falling apron level
Falling apron
Geo-sand-container
Typ E ( 900 kg/No. ) 4,467 Nos.
Exposed edge of falling apron
VISUAL OBSERVATION Date: 19.02.1998
Photographs
Observed Area Comments Ngor 2

Revetment above berm level

No severe attack of the river on this segment of Section C
occured during the flood season of 1997. No visible
damages to the structure could be observed. But it can be
clearly seen that the diagonal placed cc-blocks might not be
a favourable solution because interlocking is not the best
and especially at the top of the slope where the cc-blocks
bend to the top of the embankment large joints open up and
blocks might be easily moved in some direction. In addition
to that not only the river current but also heavy rain falls
occuring each monsoon have an easier access to the
underlying filter and subsoil.

Launching apron / transition
between launching and falling apron

There has been some significant sedimentation which
covers the hole area. Some vegetation spread over the
sediment can be found which serves as food for some cows
/ lambs which are lead there by local people during the day.
Referring to Drawing 21-5 the launching apron eroded to
some extend over its total length of 93.20m along the
waterline. During the process of erosion the Articulated
Reno-Mattress has adjusted itself very good and flexible to

the subsoil and is forming a good bankline protection.
(continues on next page)
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ASSESSMENT SHEET SECTION C

VISUAL OBSERVATION (continued) Date: 19.02.1998

Photographs

Observed Area Comments No

Launching apron / transition The wiremesh is of very good quality (imported RENO- 273/ 1A
between launching and falling apron| mattress) and of the type used in Sections A-2 and B. 273/ 0A
Corrosion is not apparent. Nevertheless some single cages 271/36
around the waterline seem to have burst due to too heavy 271 131
stresses. But it also has to be considered that one or two of
them have been opened by local people to get access to the
stone filling. If and to which extend the mattresses can be
found on the underwater slope might be taken from the
result of the Side Scan Sonar Survey (see Special Notes /
Comments)

Falling apron / exposed edge of Only a couple of geo-sand containers are left and can be 271/ 31

falling apron seen at the transition to Section D on a length of some 5 m
along the waterline. If and to which extend the underwater
slope is now protected by the vanished material has to be
taken from the result of the Side Scan Sonar Survey (see

" Special Notes / Comments) . Beside this survey it has been
successfully tried to locate / identify some geo-sand
containers under water at a distance of up to 5 m from the
waterline using a bamboo stick. No ongoing erosion has
been detected so far, and the river bed slope remained
reasonable stable during the past months.

PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date:

Photographs

Selection of Location:
No.

No inspection was carried out

Special Notes / Comments

Side Scan Sonar investigations have not produced evidence of the existence of scattered geo-sand containers
along the eroded slope. It is likely that these materials do not produce backscatters adequate for recording.

The eroded river bank remained reasonably stable since August ‘97. Thus it can be assumed that the scattered
containers protect the river bed from further erosion.

[t is to be noted that the bank slope in Section B (geo-sand container of 180/250 kg) is more gentle and the scour
depth much less as compared to this Section C (geo-sand container of 900 kg each).

Laboratory Tests

No tests have been carried out

4" 21, MONITORING ADAPTATION 1997, TEST SITE 1l
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0A: View at bank-/ waterline of Sectin C (21.02.98; W.L. = 12.97 m PWD)

273/1A: View at bank-/ waterline of Sectin B/C (21.02.98; W.L. =12.97 m PWD)
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271/36: View at waterline of Section C (21.02.98; W.L.=12.97 m PWD)

271/31: View at bank-/ waterline transition Section C/D (21.02.98; S.L.=12.97 m PWD)
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ASSESSMENT SHEET SECTION D

Total length along toe of upper slope: 88.00 m

STRUCTURE BUILT-UP

: Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
GF-2/ cc-blocks
Revetment above berm level BIDIM S 550 D, = 30 cm, hand-laid 3,014 m? 531 m?
in single parallel lines
. GF-4/ Articulated cc-block . 5
Launching apron BIDIM S 700 matress with 6,375 m 4,673 m
interconnecting
) . ) steel wireropes
['ransition between launching and anchorpiles
L apron and falling apron at berm level
- cc-blocks
“alling apron By, = 40cin 1,820 m?
—— ///
. -blocks
Exposed edge of falling apron r i Dc:= 40; i 1,002 m?
VISUAL OBSERVATION Date: 18.02.1998
Photographs
Observed Area Comments Nir 3

Revetment above berm level

No severe attack of the river on this segment of Section D
occurred during the flood season of 1997. No visible
changes / damages to the structure could be observed.

Launching apron

[ransition between launching
apron and falling apron

This area is covered with an even, thin layer of sediment.
Some vegetation spread over the sediment can be found
which serves as food for some cows / lambs which are lead
there by local people during the day. The articulated cc-
block mattress used here can only be seen at some points
but clearly at the transition to Section E-1 where larger
dimensioned cc-blocks have been used to strengthen the
mattress transition. No visible changes / damages of any
kind could be observed in this area.
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F-43
ASSESSMENT SHEET SECTION D
VISUAL OBSERVATION (continuing) Date: 18.02.1998
Observed Area Comments Pho{;faphs
Fulling apron The falling apron in this Section has eroded to quite some 271/31

extend and has therefore served its purpose very well. The 271/29
cc-blocks which have been falling done towards the river
during erosion show now a very well interlocked slope
above the waterline. If and to which extend the underwater
slope is now protected by the material has to be taken from
the result of the Side Scan Sonar Survey (see Special
Notes / Comments) . Beside this survey it has been
successfully tried to locate / identify some cc-blocks under
water at a distance of up to 5 m from the waterline using a
bamboo stick. No ongoing erosion has been detected so far
and the eroded slope remained quite stable during the past
months.

E posed edge of falling apron Exposed edge has eroded to its full extend and should now
be stabilizing the underwater slope.

PHYSICAL INSPECTION (see Drawings 21-6, 21-7) Date: 19.02.98
Phot h
Sclection of Location: ¢ ;grap ’
0.
There was no obvious upheaval or depression to be seen in Section D. But an area for inspection 272/31
wis selected where some repair was carried out during the season around the point where the 2721 33

hivhest waterlevel has left a mark on the revetment above berm level. Size and exact location of the
ispected area can be seen in Figure 21-6 attached to this assessment sheet.

Result of Physical Inspection:

After removing the CC-blocks in the specified area the granular filter which has been used to repair
the depressed area was excavated. The geotextile was cut with a knife at three sides leaving a
connection at the right side in flow direction. The geotextile was then lapped over to give sight on
the underlaying subsoil. Depression could be seen very clearly with a square size of 1,2 * 1,2 m and
a depth of up to 100 mm. The opened area was covered with silt (2-3 mm). There was fine sand
underneath. The soil was overall in moist condition being wet at point of the deepest depression.
There were no drainage channels visible. The depressed area was refilled with sand and compacted.
I1i the end the Section was set into original condition after inspection by overlapping with an
aclditional sheet of geotextile filter material.

FAP MONITORING ADAPTATION 1997, TEST SITE Il
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ASSESSMENT SHEET SECTION D

Special Notes / Comments

SIDE SCAN SONAR SURVEY':

Side Scan Sonar investigations have produced a continuous strong scatter along the bank immediate to the water
line. Beyond, for about 30m in front of the bankline a strong scatter indicates that the slope is partly covered with
cc-blocks throughout the Section.

From bathymetric surveys it is confirmed that the river bed slope in this Section remained reasonably stable since
August'97.

Laboratory Tests

No tests have been carried out

FAP 21, MONITORING ADAPTATION 1997, TEST SITE I
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271/31: View at bank-/ waterline transition Section C/D (21.02.98; W.L. = 12.97 m PWD)

271/29: View at bank-/ waterline of Sections D+E-1 (21.02.98; W.L. = 12.97 m PWD)
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272/31: Sight on inspected area Section D before removing geotextile (19.02.98)

272/33: Sight on inspected are Section D (19.02.98)
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ASSESSMENT SHEET SECTION E-1

Total length along toe of upper slope: 30.0 m

STRUCTURE BUILT-UP

Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
GF-1/ Inter-locking
Revetment above berm level DATEX AD 1300 CC-slabs 714 m? 860 m?
I ( ship-lap type )
L“llnching apron FORSHORE-mattress
: — - (collapsible fabric block mattress with 3,267 m?
Transition between launching ceomaigronbiEi)
apron and falling apron
i CC-blocks v
Falling apron D = 430 P 767 m*
o g ’
Pl CC-blocks
B 3 = 3
Exposed edge of falling apron / D, =45ém P 617 m

VISUAL OBSERVATION

Date: 17.02.1998

: Phot hs
Observed Area Comments o;irap :
Revetment above berm level No severe attack of the river on this segment of Section E-| 272/ 15

1 occurred during the flood season of 1997. No visible
changes / damages could be observed. But it has to be
mentioned that the interlocking cc-slabs have not been lai
according to the Specifications. They were laid in parallel
rows but not with staggered joints between the layers to

get a better interlocking. With this not only flow attack but
also heavy rain falls occurring each monsoon might have a

greater impact on the structure than they should.

Launching apron

Transition between launching
apron and falling apron

In this Section some sedimentation is apparent which due
to a slight inclination accumulated more at the direct
transition to the falling apron. Some vegetation spread
over the sediment can be found which serves as food for
some cows / lambs which are lead there by local people
during the day. The Foreshore mattress itself is in very
good condition (see also Special Notes / Comments
Section F) . No visible changes / damages of any kind

canld

Falling apron

e nbserredH-His e
eotd-be-ob S5-Fet

The falling apron in this part of Section E has eroded to
quite some extend and has therefore served its purpose
very well. The cc-blocks which have been falling done
towards the river bed slope during erosion show now a
quit well interlocked slope coverage above the waterline

(see Special Notes /Comments).
(continuous next page)
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ASSESSMENT SHEET SECTION E-1
VISUAL OBSERVATION (continued) Date: 17.02.1998
Observed Area Comments Phot;goraphs
Falling apron If and to which extend the underwater slope is now 2714729

protected by the material has to be taken from the result of

the Side Scan Sonar Survey (see Special

Notes/Comments) . Beside this survey it has been

successfully tried to locate / identify some cc-blocks under

water at a distance of up to 5 m from the waterline using a

bamboo stick. No ongoing erosion has been detected so

far. and the underwater slope remained quite stable after

initial erosion during the previous months.
Exposed edge of falling apron Exposed edge has eroded to its full extend and should be

stabilizing the underwater slope now.
PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 18.02.98

t h
Sclection of Location: Fho ;grap ;
0.

Two different types of geotextile are used in Section E hence two areas for inspection had to be 272715
<clected. There was no obvious depression or upheaval to be seen in Section E-1 before removing 272,116
the cover layer of CC-slabs. In this part of the Section it has been decided to open the revetment 272/ 18

above berm level from top to toe because severe damage occurred in the last flood season in

Section E-2 which had to be repaired instantly at that time. So the purpose was to see if similar
crosion could be identified under the cover layer in this part of Section E as well. To get to know
whether the damage in Section E-2 is caused by poor soil, soil samples have been taken for
\nvestigation in Section E-1 at the top and the bottom for comparison with those taken in Section E
> The results are shown under Laboratory Test further down. Size and exact location of the
inspected area can be seen in Figure 21-8 attached to this assessment sheet.

Result of Physical Inspection:

After removing the cc-slabs only at the toe of the revetment obvious depression could be seen
through the geotextile. The geotextile was opened there and at the top of the slope by cutting three
sides with a knife leaving a connection at the right side in flow direction. It was then lapped over
lo give sight on the subsoil. At the top location some minor drainage channels channels of 2-3 mm
in depth could be observed. The location at the toe on the other hand showed some depression. The
area was of around 40 cm in square size with a depth of up to 4 cm and in an overall wet
condition. The depressed location was refilled and compacted before Section E-1 was set into
original condition by overlapping with an additional sheet of geotextile filter material.

FAI' 21. MONITORING ADAPTATION 1997, TEST SITE 1T



ASSESSMENT SHEET SECTION E-1

Special Notes / Comments

FALLING APRON:

By comparing the behaviour of the cc-blocks used as falling apron in Sections D, E-1. F and G it can be said that
the smaller cc-blocks [D, = 35cm and D, = 35 / 40cm (mixed)] used in Section G show a better interlocking
slope than the bigger ones used in the other sections.

SIDE SCAN SONAR SURVEY:

Within Section E-1 (falling apron of cc-blocks sizes 40*¥40*40 cm and 45*45%45 cm) "continuous strong" (o
"strong" backscatters during the Side Scan Sonar investigations suggested reasonable coverage of the eroded
river bank.

Laboratory Tests

One soil sample taken from the lower inspected area has been analyzed in the soil mechanical laboratory of the
University of Applied Sciences Hamburg according to which the soil is to be classified as silt with fine sand. The |.
grain size distribution is attached to this assessment sheet

FAP 21, MONITORING ADAPTATION 1997, TEST SITE Il
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271/29: View at bank-/ waterline of Sections D+E-1 (21.02.98; W.L. = 12.97 m PWD)

272/15: Section E-1 before opening (18.0298)
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272/16: Inspected area at toe of E-1
(18.02.98)

272/18: Inspected area at top of E-1
(18.02.98)
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PEARC

ASSESSMENT SHEET SECTION E-2

Total length along toe of upper slope: 60.0 m

STRUCTURE BUILT-UP

Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
GF-5/ Inter-locking
Revetment above berm level Hate J 9014 CC-slabs 1,600 m? 860 m?
(composite filter) ( ship-lap type )
Launching apron FORSHORE-mattress
(collapsible fabric block mattress 3.267 m?
Transition between launching with cement grout fill)
apron and falling apron
” Geo-sand container
Falling apron Type D ( 250 kg/No. ) 2,903 Nos.
o
. 3 Geo-sand container
Exposed edge of falling apron : Type E ( 900 kg/No. ) 2,343 Nos.
L
VISUAL OBSERVATION Date: 18.02.1998
Photographs
Observed Area Comments Ngor P
Revetment above berm level In this segment of Section E-2 clear damage to the 272 113

structure could be observed. At the end of the slope some
significant upheaval of the cc-slabs was visible which
seemed to be the result of soil migration. CC-blocks have
been put on these areas in the last monsoon season for
ballasting. In the upper part no damage or changes to the
cc-slab surface which could have been expected was visible
because provisional repair work was already done. As in
Section E-1 the cc-slabs have not been laid with staggered
Joints between the layers to get a better interlocking. With
this not only flow attack but also heavy rain falls occurring
each monsoon might have a greater impact on the structure
than they should.

Launching apron

Transition between launching
apron and falling apron

[n this part of Section E some sedimentation is apparent
which due to a slight inclination accumulated more at the
direct transition to the falling apron. Some vegetation
spread over the sediment can be found which serves as foo
for some cows / lambs which are lead there by local people
during the day. The Foreshore mattress itself is in very
good condition (see also Special Notes / Comments
Section F) . No visible changes / damages of any kind
could be observed in this area.
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ASSESSMENT SHEET SECTION E-2
VISUAL OBSERVATION (continued) Date: 18.02.1998
Observed Area Comments Phot;g(,)raphs
Falling apron The falling apron in this part of Section E has eroded to 271/26

quite some extent and has obviously served its purpose not| 271/25
as well as the cc-blocks in part E-1. From the taken
pictures it can be clearly seen that the sand containers
failed to form a proper interlocking slope. The bankline
slope is almost vertical and the underlaying soil totally
exposed to flow attack. But it has to be mentioned that
there has been made a mistake by placing the geo-sand
containers different from Specifications. All containers
should have been laid horizontally by overlapping each
other to some extend. The explanation for placing the
containers vertically one beside the other might be for
executional convenience. Whether or not this has any
impact on the protection of the underwater slope has to be
seen from the result of the Side Scan Sonar Survey (see
Special Notes / Comments) . Beside this survey it has been
successfully tried to locate / identify some protection
material under water at a distance of up to 5 m from the
waterline using a bamboo stick.

Exposed edge has eroded to its full extent and should be

Exposed edge of falling apron stabilizing the underwater slope now.

PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 19.02.98
Phot h
Selection of Location: ¥ ;grap i
0.
Two different types of geotextile are used in Section E hence two areas for inspection had to be 272/13
selected. An upheaval deformation could be clearly seen at the lower part of Section E-2 where the 27141
interlocking CC-slabs have been pushed up significantly. At the upper part some slabs settled 271/3

during the last flood season. During the season some repair was done in the upper part by filling
granular filter between geotextile and cover layer. The position for inspecting the geotextile and the
subsoil in Section E-2 has therefore been selected in that area. It was decided to open the revetment
above berm level from top to bottom to get an exact view of what has been going on. Two soil
samples were taken for analysis. The results of it are shown below. Size and exact location of the
inspected area can be seen on page 4 of this assessment sheet.

Result of Physical Inspection:

After removing the CC-slabs the granular filter which has been used to refill temporarily the
depressed areas in the upper part was removed. As the to be opened area of the section was at the

joint of the geotextile it was only needed to fold it back to each side to give sight on the subsoil.
(continues on the next page)
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ASSESSMENT SHEET SECTION E-2

PHYSICAL INSPECTION (continued) Date: 19.02.98

Result of Physical Inspection:

There were three eroded main channels with a depth of up to 700 mm (see Figure 21-10) . The
outwashed (migrated) soil formed an upheaval at the toe of the slope where the geotextile has been
tightly secured in an anchor trench. The average height of the upheaval was 200 mm. Soil samples
were taken from one of the drainage channels and from the upheaval for analysis. The results of the
tests can be seen under Laboratory Tests further down of this assessment sheet. It has to be recorded
that the composite geotextile filter has been placed with the wrong side up. (see Special Notes)

Special Notes / Comments

REVETMENT ABOVE BERM LEVEL:

Section E-2 was provided with a composite geotextile filter, particularly suitable for soils susceptible to
downslope migration which was however placed with the wrong side down, keeping the coarse fibre layer at the
top side. It can only be assumed that this supported the appearance of the rain-cuts which have been observed at
two occasions (June 15th and 19th&20th) during massive continuous rainfall (117 mm).

It has been furthermore assumed that due to poor quality pre-cast CC-slabs (thickness varies from one to another)
there might be a "bridge" action under a group of blocks when interlocked. As such surface pressure between the
cc-slabs and geotextile was inadequate. It is noted that (being the lightest slope cover material) the ship-lap type
cc-slabs in its present design are unsuitable.

In addition to those assumptions it must be said again that due to laying the cc-slabs not in parallel rows with

staggered joints between the layers the impact of heavy rain falls occurring each monsoon might have had an
Due to the false laying there are joints running every 220 mm (width of one slab) from top of the embankment to
the toe of the slope giving the water the chance of fast infiltration and run off in between the slabs. To know in
which condition the geotextile is after the last monsoon season in terms of permeability two soil samples onc
from the upper part and one from the lower part have been taken for analysis. The results are shown under
Laboratory Tests further down of this assessment sheet.

To stabilize the slope excessive repair work has been done in Section E-2 by removing all cc-slabs, cutting and
removing the geotextile, excavating the whole slope to a depth of 20 cm, refilling the rain-cut channels true to
slope, attaching a granular filter (as done in Section G), replacing the geotextile with the right dark/coarse side
down and finally placing the cc-slabs in parallel rows with staggered joints between the layers on top.

SIDE SCAN SONAR SURVEY:

Within Section E-2 (geo-sand container 250/900 kg each) only immediate along the waterline a continuously
strong backscatter indicated full cover of the slope. Except a local spot, however, the remaining area in front of
this section E-2 has not produced measurable backscatters.

Comparing the measured slope profiles of these two sections it is obvious that the river bed profiles remained
stable since August'98, and also the slope angle and scour depth is practically identical. Thus it may be assumed
that geo-sand containers in Section E-2 are existent, but can obviously not be detected by side scan sonar tools.

Laboratory Tests

One soil sample each taken from the upper part and the lower part of the inspected area have been analyzed in
the soil mechanical laboratory of the University of Applied Sciences Hamburg. The grain size distribution is
attached to this assessment sheet.
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271/26: View at bank-/ waterline of Sections E-2 (21.02.98; W.L. = 12.94 m PWD)

271/25: View at bank-/ waterline of Section E-2/F (21.02.98; W.L. = 12.94 m PWD)
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Both pictures: Sight on rain-cuts Section E-2 (19.02.1998)
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ASSESSMENT SHEET SECTION F

Total length along toe of upper slope: 88.0 m

STRUCTURE BUILT-UP

. Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
GF-1/ Wiremesh mattress
5/ 7 9 m2 2
Revetment above berm level RIDIM S 390 o= 58 i i BTl 2419 m 1,960 m
PROFIX-mattress
L;nluching apron ( tubular fabric mattress with sand and 1,822 m?
sand-bitumen fill )
s i Rip-rap Grade E,
Transition bet?veen launching s 880 m?
apron and falling apron D,=30cm
) CC-blocks
Falling apron D, = 40/45 cm 2,844 m?
i ( mixed )
Gabion sacks with stone
Exposed edge of falling apron fill Grade B (Dsp = 15 cm ) 3,103 Nos.
(1300 kg/No. )

VISUAL OBSERVATION

Date: 16.02.1998

has settled directly on the fabric of the mattress. The
mattress itself has been repaired at several points with
woven geotextile pads. Those damages presumably relate
to the fact that during high water levels small boats with
bamboo sticks for maneuvering have been used in this
area (see Special Notes / Comments) .

Observed Area Comments th;imphs
Revetment above berm level No severe attack of the river on this segment of Section F 272,13
occurred during the flood season of 1997. No visible
changes / damages to the structure could be observed but
some significant corrosion of the local-made wiremesh
mattress in the whole Section which is astonishing
because it is the same kind of mattress used also in
Section A-2.
Launching apron Some slight sedimentation in between the tubular profile 280/ 13A
of the Profix mattress is apparent. Some low vegetation 280/ 14A

Transition between launching
apron and falling apron

No visible changes / damages could be observed as this
segment is covered by the end of the launching apron and
a part of the falling apron which still exists to some
extent.
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ASSESSMENT SHEET SECTION F

VISUAL OBSERVATION (continued) Date: 02.03.1998
Observed Area Comments Phot;goraphs
Falling apron The falling apron in this Section has eroded to quite some | 271 /25

extend and has therefore served its purpose very well. The |  271/24
cc-blocks which have been falling down towards the river 271./.21
during erosion show now a quit well interlocked slope
above the waterline. If and to which extend the underwate
slope is now protected by the material has to be taken from
the result of the Side Scan Sonar Survey (see Special
Notes / Comments). Beside this survey it has been
successfully tried to locate / identify some cc-blocks under
water at a distance of up to 5 m from the waterline using a
bamboo stick. No ongoing erosion has been detected so
far, which is confirmed by bathymetric surveys.

Exposed edge of falling apron Exposed edge has eroded to its full extend and should be
stabilizing the underwater slope now.

PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 17.02.98
Selection of Location: Photographs
No.
There was no obvious upheaval or depression to be seen in Section F. 29213
Therefore the location for inspecting the geotextile and the underlaying subsoil has been chosen 272117

around the position where the highest waterlevel has left a mark on the revetment above berm
level. So any differences between the water covered area and the dry area of the revetment (only
exposed to rain and waves) can be detected after removing the cover layer of the geotextile. Size
and exact location of the inspected area can be seen in Figure 21-11 attached to this assessment
sheet.

Result of Physical Inspection:

After removing two wiremesh mattress cages the geotextile was cut with a knife at three sides
lcaving a connection at the right side in flow direction. The geotextile was then lapped over to give
sight on the subsoil which was in a good and overall moist condition. Erosion was not apparent.
There was one "channel” visible, the shape very straight and even from top to bottom of opening
which didn't appear to be a drainage channel but an imprint from the wiremesh mattress. The size
was some 5 cm in width and about 1-2 cm in depth. The water covered and the dry area of the
revetment (only exposed to rain and waves) are in the same condition, no differences were
detected. The opened area was set into original condition after inspection by overlapping with an
additional sheet of geotextile filter material.
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ASSESSMENT SHEET SECTION F

Special Notes / Comments

LAUNCHING APRON:

There have been tested three different types of geotextile mattresses as a launching apron within the overall test
structure. In Section E and G the fabric of the block mattress used are of strong woven geotextile and the damage,
if observed, is minimum. Therefore it may be concluded that the PROFIX mattress material is less resistant to
mechanical damages. This is not a disqualifying aspect since (a) PROFIX mattresses are much cheaper, can even
be produced locally, and (b) a stronger woven geotextile can be used at little extra cost.

FALLING APRON:

The underwater slope developed differently in this Section F: after some initial erosion until June97, it
progressed further into the structure until August'97 and stabilized only by December’97. (by comparison: othear
section profiles remained reasonable stable after August'97.

SIDE SCAN SONAR SURVEY:

The side scan sonar investigations have produced a very strong, continuous backscatter along this Section F over
a width of up to 20m from the prevailing water level in front of the section.

However, different to other sections, no further evidence of scattered protection material could be produced. One
explanation may be that the stone-filled Gabion-sacks (1,300 kg/sack) have not been shifted away substantially
due to ongoing erosion, rather have well supported in place a thick coverage of cc-blocks in the areas above.

Laboratory Tests

No tests have been carried out

FAP 21, MONITORING ADAPTATION 1997, TEST SITE Il
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272/3: Sight on Section F before inspection (17.02.1998)

272/7: Sight on inspected area Section F (17.02.1998)

FAP 21, MONITORING & ADAPTATION 1997, TEST SITE 11
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280/14A: View on repaired PROFIX-mattress of
launching apron Section F (02.03.98)

FAP 21, MONITORING & ADAPTATION 1997, TEST SITE I



FAP 21, MONITO

271/25: View at bank-/ waterline transition Section E-2/F (21.02.98; W.L. = 12.947 m PWD)

271/24: View at bank-/ waterline of Section F (21.02.98; W.L. =12.94 m PWD)

RING & ADAPTATION 1997, TEST SITE II



271/21: View at bank-/waterline of Section F+G (21.02.98; W.L. =12.94 m PWD)

FAP 21, MONITORING & ADAPTATION 1997, TEST SITE I!
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ASSESSMENT SHEET SECTION G

Total length along toe of upper slope: 100.0 m

STRUCTURE BUILT-UP

Filter Cover Material Built-in Quantities

Segment
Spec. Type / Brand Name Filter Cover Material

GF-1/ Interlocking cc-slabs

Revetment above berm level BATER AD 1360 ( tongue-groove type ) 2,917 m? 2,250 m?
on intermediate layer

BT INCOMAT- sandflex

Launching apron . ( collapsible block mattress | 4,452 m? 3,550 m?
with sand fill )
- : Rip-rap Grade F,
an
Transition bel"ween launching s 1.000 m?
apron and falling apron ' D, =35 cm y
CC-blocks ]
Falling apron Dy =35/40 cm 1;732 m?
(mixed )
. : CC-blocks
Exposed edge of falling apron D, = 4:ccm 1,349 m*
VISUAL OBSERVATION Date: 15.02.1998
Photographs

Observed Area Comments Ngor =
Revetment above berm level No severe attack of the river on this segment of Section G 272 /4

occurred during the flood season of 1997. No visible
changes / damages could be observed. But as in sections E-
| and E-2 the cc-slabs have not been laid in parallel rows
with staggered joints between the layers. With this not only
flow attack but also heavy rain falls occurring each
monsoon might have a greater impact on the structure than
they should.

Launching apron Some slight sedimentation can be found on the Incomat
mattress. The collapsible block mattress itself is in very
good condition. Only a minor number (2-3) of blocks
show some damage which presumably relate either to the
fact that during high water levels small boats with bamboo
sticks for maneuvering have been used in this area or to th
cutting by local people to get access to the filling.

Transition between launching No visible changes / damages could be observed as this
apron and falling apron segment is covered by the end of the launching apron
material and a part of the falling apron which still exists to
some extent.

FAP 21, MONITORING ADAPTATION 1997, TEST SITE Il
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ASSESSMENT SHEET SECTION G

VISUAL OBSERVATION (continued) Date: 15.02.1998

Observed Area Comments

Photographs
No.

Falling apron The falling apron in this Section has eroded to quite some
extend and has therefore served its purpose very well. The
cc-blocks which have been falling down towards the river
during erosion show now a quit well interlocked slope
above the waterline (see Special Notes /Comments) . If and
to which extend the underwater slope is now protected by
the material has to be taken from the result of the Side
Scan Sonar Survey (see Special Notes / Comments) .
Beside this survey it has been successfully tried to locate /
identify some cc-blocks under water at a distance of up to 5
m from the waterline using a bamboo stick. No ongoing
erosion has been detected so far, and the underwaterslope
remained reasonably stable since August'97.

271/21
271/22

Exposed edge of falling apron Exposed edge has eroded to its full extend and should be
stabilizing the underwater slope now.

PHYSICAL INSPECTION OF FILTER BEHAVIOUR Date: 16.02.98

Selection of Location:

Photographs
No.

There was no obvious upheaval or depression to be seen in Section G. Therefore the location for
inspecting the geotextile and the underlaying subsoil has been chosen around the position where
the highest waterlevel has left a mark on the revetment above berm level. So any differences
between the water covered area and the dry area of the revetment (only exposed to rain and waves)
can be detected after removing the cover layer of interlocking cc-slabs off the geotextile. Size and
exact location of the inspected area can be scen in Figure 21-13 attached to this assessment sheet.

Result of Physical Inspection:

First the cover layer was removed. The inspected area was at an overlapping joint of the geotextile.
The geotextile was cut with a knife at three sides leaving a connection at the right side in flow
direction. The geotextile was then lapped over to give sight on the underlaying subsoil which was
in a good and overall moist condition. No differences were detected between the water covered and
the dry area of the revetment. The opened area was set into original condition after inspection by
overlapping with an additional sheet of geotextile filter material.

272/4
272.4.5

FAP 1. MONITORING ADAPTATION 1997, TEST SITE II



ASSESSMENT SHEET SECTION G

Special Notes / Comments

FALLING APRON:

By comparing the behaviour of the cc-blocks used as falling aprons in Sections D, E-1, F and G it can be said that
the smaller cc-blocks [D, = 35cm and D, = 35 / 40cm (mixed)] used in this Section G show a better interlocking
slope above water level than the bigger ones used in the other sections.

Erosion of bank slope and scouring progressed between June and August'97. Thereafter, the bed profile remained
more stable than in other sections. This may be a result of improved behaviour of a falling apron with a larger
number of blocks, but of smaller sizes.

SIDE SCAN SONAR SURVEY:

The investigations have provided evidence of a fully covered slope for about 5m to 10m width parallel to the
waterline. Beyond, up to about 40m distance from the waterline. larger but discontinues areas of partly covered
slopes were identified by the side scan sonar.

As said before, the entire slope remained very stable since August'97. Therefore, it would be reasonable to
assume that areas without strong backscatter are also covered. but possibly with less numbers of cc-blocks. which
apparently are still sufficient for protecting the bank against erosion under the given hydraulic loads.

Laboratory Tests

No tests have been carried out

FAP 21, MONITORING ADAPTATION 1997, TEST SITE I
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272/5: Inspected area Section G
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271/21: View at bank-/ waterline of Section F+G (21.0298; W.L.= 1294 m PWD)

271/22: View at bank-/ waterline of Section G (21.02.98; W.L. = 12.94 m PWD)
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ASSESSMENT SHEET SECTION H-1

Total length along toe of upper slope' 100.0 m

STRUCTURE BUILT-UP

Transition between launching
apron and falling apron

section turns around to the end of the Test Structure. Over
the hole width of the falling apron erosion has occurred
which can be described more or less significant if
compared to the as built length of the falling apron in each
part of the Section. It seems to be clear from the pictures
taken that the geotextile underlaying the falling apron
material has lead to the effect that most boulders slid done
the geotextile exposing the soil of the river bank. If and to
which extend the underwater slope is now protected by the
eroded material has to be taken from the result of the Side

Scan Sonar Survey (see Special Notes / Comments) .
(continuous on next page)

. Filter Cover Material Built-in Quantities
Segment

Spec. Type / Brand Name Filter Cover Material

Rip-rap Grade C
N GF-4/ (Dsg = 20 cm) 2 4
Revetment above berm level BIDIM S 700 s 30tcm willustenss 1,745 m 620 m*
pitching (d = 50 cm)
‘ : GF-1/
Launching apron BIDIM S 390 4,000 m*
Transition between launching Rip-rap Grade F 5401 m®
apron and falling apron (D =25-35A45 om) '
Falling apron
: Selected bould:
Exposed edge of falling apron 4 B:Cf]j:: c:s 2,320 m?
VISUAL OBSERVATION Date: 15.02.1998
Phot hs

Observed Area Comments ¢ ;irap -
Revetment above berm level No severe attack of the river on this segment of Section H-

1 occurred during the flood season of 1997. No visible

changes / damages of any kind could be observed.
Launching apron This area of Section H-1 has been designed only as the 271/20

falling apron with a varying width getting less as the 271417

FAP 21, MONITORING ADAPTATION 1997, TEST SITE Il




ASSESSMENT SHEET SECTION H-1

VISUAL OBSERVATION (continued)

Date: 15.02.1998

Observed Area

Comments

Photographs
No

Falling apron

On the second half of this Section adjacent to Section E-2
some significant sedimentation can be found. Near the toe
of the revetment above berm level one big crack starts
running along it from the point where sedimentation can
be found and continuous through Section H-2. The nature
of it was not quit clear at the date of inspection (see
Special Notes / Comments) .

Exposed edge of falling apron

Exposed edge has eroded to its full extent and should be
stabilizing the underwater slope now.

PHYSICAL INSPECTION:

Date:

Selection of Location:

Photographs
No

No physical inspection was carried out within the above berm area of this section

Special Notes / Comments:

FALLING APRON:

material.
SIDE SCAN SONAR SURVEY:

The crack which was of some concern and could not be explained has been observed over a period of time by
measurement at three defined and marked positions of Sections H-1 and H-2. No movement could be measured.
Test excavation revealed that this crack extends only through the thickness of sediment overlaying the cover

For one part of Section H-1 a continuous strong backscatter suggests that up to about 40m from the waterline
the slope is fully covered by protective material (boulders).

Laboratory Tests

No tests have been carried out

FAP 21, MONITORING ADAPTATION 1997, TEST SITE I
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271/20: View at bank-/ waterline of Section H-1 (21.02.98, W.L. = 12.94 m PWD)

271/17: View at bank-/ waterline of Section H-1 (21.02.98; W.L. = 12.94 m PWD)
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ASSESSMENT SHEET SECTION H-2

Total length along toe of upper slope: 100.0 m

STRUCTURE BUILT-UP

Filter Cover Material Built-in Quantities
Segment
Spec. Type / Brand Name Filter Cover Material
Rip-rap Grade C
GF-1/ (Dgn=20 cm} 2 i =
Revetment above berm level HaTe E €50 + K251 Fogs Bmeeillisties 2,132 m 758 m
pitching (d = 40 cm)
cc-blocks
; GF-1/ D, =30cm .
) 2 1
Launching apron BIDIM S 390 D, = 35 cm 2,556 m 1,910 m
(mixed)
Transition between launching / /
apron and falling apron
/
Falling apron // '
/ /’
/ |
Exposed edge of falling apron A

geotextile somehow has lead to the effect that most cc-
blocks slid down the geotextile and therefore could not
protect the soil of the exposed river bank. If and to which
extend the underwater slope is now protected by the eroded
material has to be taken from the result of the Side Scan
Sonar Survey (see Special Notes / Comments) . Near the
toe of the revetment above berm level one big crack runs
along it starting in Section H-1. (see Special Notes /
Comments to Section H-1 in this regard) .

VISUAL OBSERVATION Date: 15.02.1998
Phot aphs
Observed Area Comments - ;ir e
Revetment above berm level No severe attack of the river on this segment of Section H-
2 occurred during the flood season of 1997. No visible
changes / damages of any kind could be observed.
Launching apron Only a small area of erosion can be observed in this 27117 16
segment but it seems to be clear from the pictures that the 271/ 15

Transition between launching
apron and falling apron

FAP 21, MONITORING ADAPTATION 1997, TEST STTE I
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F-9]
ASSESSMENT SHEET SECTION H-2
VISUAL OBSERVATION (continued) Date: 15.02.1998
Observed Area Comments th;g:nphs
Falling apron (this section was provided only with a launching apron)

P

Exposed edge of falling apron B il
PHYSICAL INSPECTION OF FILTER BEHAVIOUR: Date:
Selection of Location: th;‘(’:’mphs
No physical inspection was carried out within the above berm area of this Section

Special Notes / Comments:

SIDE SCAN SONAR SURVEY:

The backscatter during side scan sonar investigation indicated only a very limited area along waterline to be fully
covered with protective material.

On the other hand, bathymetric surveys indicate quite stable cross-sections, wherefore the side scan sonar sun ey
in this part of the Section may not be representative.

Laboratory Tests

No tests have been carried out

FAP 2|, MONITORING ADAPTATION 1997, TEST SITE I
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ANNEX F.3

Results of Side Scan Sonar
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ANNEX G

Adaptation in Section H
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