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Field Report on Tiffin Top

(it

Tiffin ToP

Uttarakhand Landslide Mitigation Management Centre
(ULMMC) Dehradun, Uttarakhand
June 2023



District Magistrate Nainital's request letter no 757/13 and in order of given instructions by director

general ULMMC.

On dated 17/05/2023 observation of landslide/rock fall a
suggestion of its mitigation measure team of engineer and
follows.

ctivities to be done in Tiffin top area for
surveyor were Visited, list of members as

- - Mr. Prem Singh Negi, Assist. Engineer ULMMC
. - Mr. Sukhchain Singh QC Engineer ULMMC

. - Mr. Deepak Bhatt, Surveyor ULMMC

: - Mr. Pal Singh, Surveyor ULMMC

Along this team Mr Shailesh office in-charge of district disaster management office Nainital and
some field officer of forest department visited with us. (fig.1)

Basgd qn the.ﬁel.d observation and available information, further recommendation regarding the
detailed investigation survey and monitoring than suitable mitigations measures will be suggested.

Figure1. visiting team member with local person (shopkeeper)



Option 2 —

Best possible solutions is that, to remove unstable rock by drilling a hole shorter pitch and filled
crack making powder, when the crack has been developed on surface. then remove the cracked
portion from mass , and safely dispose. Ref.Fig.4

Hole -~

Figure 11. Breck unstable rock using drilling and crack making powder.

Soil slope movement measures-

For reduction the soil movement in small area, where the vegetation is very less in old land slide
area for that fix G.I. wire net with G.I. anchor pin 10 to 20 cm long. Tightly fix along the existing
topography no reshaping is required. (Ref fig.12)

Figure 12 Gl wire net in less vegetation area



If soil mass movement in dense forest area. On that area installed anchor bar by drilling and hitting
method, depth up to 1 to 2 meters with spacing 1.0-to-1.20-meter centre to centre and supported
by anchor cap with pressure plate. each anchor connects with wire than apply the design tension

on it. (Ref.Fig.13)

Figure 13 Gl wire net in less vegetation area

Some places installed gabion wall with networking in suggestive place of slope for safe disposal of
rainwater by bio friendly channel also can planned in area (old land slide area). Fig.14

e b S AR e PR s R L el

Figure14. gabion networking with Geo bag channel filled with local soil.



This is area, which was informed about crack and rock fall activity by the district administration.

As informed by local person, earlier this crack width was small but in October 2020 there was heavy
rain and due to this some part of the vertical cliff of fall down.

on investigation, it was found that there many open joints on vertical cliff on hill slope, in which gap
of crack A marked on is more than (> )30 cm crack B along with its gradually increases. (Ref. fig.4)

Mainly crack, A part has separated from hill slope while Crack B part still in its early stage.

gl A

Figure.7 investigation of open joint alignment on tiffin to hard strata

Itis understood from the field observation that the Tiffin Top slope is an old landslide. There may
be a possibility that when the landslide occurred in the past, the hard strata remained vertical, and
the soil mass settled down forming a gully through which run-off is continuing. (Ref.fig.8)

Hard Strata OLD DEPOSITE (LAND SLIDE) AREA

(Tiffin
I T‘;opbeweIcn:)ed gully.
1
/ Old topography

Figure 8 Typical cross section of old landslide area A-A (ref. fig.4)



Recommendation-

Detailed topographical, geological, geophysical and geotechnical investigation has to be
conducted to arrive at the desired mitigation measure to control the sliding and rock fall activities.
Crack measuring instruments may be installed at different locations, so that periodic observation
data can be collected to obtain the enlargement of cacks. A schematic diagram for crack

measurement is given in the fig. below.9
Measuring gauge

Nail/Rod

Figure.9 Gap/ Crack Measuring Instrument

Suggestive mitigation —

Option 1-

short term countermeasure to support detached hill part by mechanically. i.e. anchor supporting on
it and observe. Movement. Ref. Fig.3
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Figure10 supporting arrangement during monitoring.



Site observations!reconnaissance~

Based on availap|e data observation, site investigation is sta
crack on old lang slide deposit area that is clearly visible on t

rted on 17/05/2023 and checked
has been found on top deposit area. (fig.6)

rack route. (fig.5.) the same conditon
it might be possibilit

Y, in rainy season deposit
area has some sett|

ement.

Figure 5. crack on track route of tiffin top

Figure 6. crack on Top deposit area



member (calcareous slates, grayish to greenish in color), purple slates of Hanumangarhi member

(ferruginous slates), and dolomite blocks of Pashandevi member.

In the tiffin top, the rocks of Upper Krol formation/Pashandevi member is exposed comprises
of massive, grey limestone/dolomite. The rock exposed are dipping towards the North direction with
EW strike direction. The rock exposed is highly jointed. There are several boulders of limestones
lying on the ground of Tiffin top and also at the middle level of the same slope. It is evident that
several open joint (10 to 70 cm) are present in this site and the movement of rock fall along these

joint planes are common from last two years in this area.

History-

After detailed study of available document, it appears that this area is very old landslide. fig.4 (right
side). it might be possibility, due to road and other construction hill slope will unstable, and
continuous excessive rain and geological reaction the soil movement would be increasing in that
area and crack is developed in old deposit area.

it also appears, after land slide topography was changed from tiffin top point stream has been
created due to water flow from high altitude to low altitude on old landslide area. Ref fig.4 (left side)

Figure.4 Ridge line of slope left side; right side old landslide.



Geological Aspect -
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Figure.3 represents the geological map of the area

The area of the study is a part of Nainital hills that represents the outer sequence of the lesser
Himalayan sequence (LHS) which is bounded by the Main Boundary Thrust (MBT) in the south and
Main Central Thrust (MCT) in the north. In the Nainital area, the MBT has been observed near
Jeolikot where it separates the Nagthat and Krol formations from the Siwaliks. The other main faults

in this area are Nainital lake fault, Lake/Deopatha fault, Lariakanta Fault and Manora fault along
with splay of these faults.

The Nainital lake fault passes through the Nainital lake and rotational movement along this NW-SE
trending lake fault is described as the mechanism of development of the Nainital lake. The eastern
ridge, named as Sher-Ka-Dada, is the up thrown block exposing the lower Krol sediments, whereas
the western block (Ayarpatta ridge) is down thrown block exposing the upper Krol succession. This
fault has dextrally offset the MBT near Beluakhan west of Jeolikot and Manora fault near Alukhet.

The area is composed of pyriteous slates of Kailakhan member (Infra Krol), slates of Manora



Location of target area-

The target area part of naintal township, which is very famous like Naini lake. The area also known
as Dorothy seat which was kept by a British army officer in memory of his wife. Located at an altitude
of 2290 above the sea level at Ayarpatta Hill, the tiffin top is a terraced hilltop that provides
magnificent 360 ° view of the Nainital city.

The area divided in to two-part one vertical cliff (ref fig. arrow 2) geo. reference location is
29°23'0.23"N, 79°27'2.06"E and second is old land slide (ref fig.2 circle) which is bounded with
latitude 29°23'0.23"N, 29°23'0.45"N, 29°23'10.15"N, 29°23'12.24"N, 29°23'6.61"N longitude
79°27'2.06"E 79°27'14.57"E, 79°27'8.93"E, 79°26'58.07"E, 79°26'51.12"E. the tiffin top situated at
western end of Naini lake at a distance of 4 Km from Nainital bus stand. this area completely covered

by forest which comes under the Nagar Palika Range. just because well forest cover landslide
activity happening at a very slow pace.

Figure .2. (Front view of Tiffin Top red circle is old landslide and arrow shows vertical cliff)



Conclusion-

This report based on preliminary field investigation/ Reconnaissance only, detailed final design and
suggestive mitigation wark will be final. after complete monitoring the slope/ rock surface and
detailed topographic survey, geotechnical and geophysical survey longitudinal section, cross section
survey result.

After conducting all survey with monitoring result, and analyzation the data than only can final
mitigation work will be suggested.
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