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EXECUTIVE SUMMARY

On May 15
5, 2025, a :
ManagEmem Cutitrs technical team from the Uttarakhand Landslide Mitigation and
en . :
College, B P (ULMMC) conducted a site assessment at the Government Professional
3 danas- 1 s ' = .
aithani, Pauri-Garhwal. The objective was to evaluate the geological and

structural suitabili ;
ability of the site for proposed constructions, including the multipurpose hall,

boys’ hostel, principal’s residence, and guest house.

The site is located on moderate to steep slopes (40°~60°) underlain by colluvial debris and
bedrock formations of the Jaunsar and Almora Groups. No active landslides or major surface
deformations were observed, however, signs of structural distress were evident. These include
a bulging retaining wall (6-7 m high) near the hostels and parallel ground cracks (7-8 m long,
20-30 mm wide). Additionally, unchannelized seasonal drainages behind the girls’ hostel have

contributed to wall damage and pose a potential threat to adjacent structures.

Key recommendations include discontinuing the use of Random Rubble Masonry (RRM) walls

for new construction. Reinforced Cement Concrete (RCC) retaining walls with micro piles or
ground anchors should be adopted to cnhance slope stability, provide additional structural
reinforcement, and minimize the risk of failure or ground movement. A well-designed surface

sure behind retaining

and subsurface drainage system is essential to reduce hydrostatic pres

structures.
ound cracks is strongly advised, particularly

Regular monitoring of wall deformations and gr
instrumentation. A geophysical survey

during and after the monsoon season, usiﬂg-appmpfia\te_t

(ERT or SRT) should be conducted to evaluate sub:
Furthermore, a structural audit of existing r > Wa
bearing capacity and the need for retrofitting.
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1. INTRODUCTION

I

n reference to Letter No. S19/XViIiI-B

Utt S
arakhand Shashan, and Office Order

1/25-15(25)/20221 issued by the Under Secretary,

No. 93/32/ULMMC/2024-25 dated 14" May 2025, a

Landslide Mitigation and Manaae May 2025 by a technical team from the Uttarakhand

(Geologist) and Mr. Panka Un gement ’Ccntrc (ULMMC), comprising Dr. Raghuveer Negi
J Uniyal (Design Engineer).

site { i
niSpection was conducted on 15t

:z;;zl:p::;ei:: w;ien?ke 8 compl‘f-'hc‘nsive assessment of the proposed infrastructure (the
: , boys’ hostel, Principal’s residence, and guest house) at the Govt.
?rofesm.onal College, Banas-Paithani, Pauri-Garhwal. Given the hilly terrain of the site, it is
imperative that detailed investigations be carried out prior to the commencement of
construction.

The assessment primarily focused on the geological and structural aspects to determine the
site's stability and suitability for the proposed construction. The outcomes of this assessment
will serve as a technical basis for planning and implementation, facilitating safe and sustainable

infrastructure development at the site.

2. GEOLOGICAL SETUP

The Paithani area is situated within the Lesser Himalayan Sequence, primarily composed of
metasedimentary rocks belonging to the Jaunsar Group, such as quartzites, phyllites, and slates.
Rocks of the Almora Group are also observed nearby, indicating a zone of lithological and
structural transition (Valdiya, 1980; GSI, 2011). The region is ovlain in many places by
colluvial debris, comprising sand, silt, clay, and quartzite boulders. These deposits, along with

highly weathered and jointed bedrock, contribute to slope instability (GSI, 2011; Thakaur,

2013).

3. OBSERVATIONS

& The area is primarily com|
boulders of quartzite.

& The site is geologically un
Group, with rocks of the Alm

A preliminary site visit report of Govt.

(¥ Scanned with OKEN Scanner



The average slope i
pe in the area rs o )
N. anges between 50° to 60°, dipping towards 110° to 120°

No active | ;
andslid )
visit ¢ scars or significant surface deformations were observed during the
Isit.

L7
0.0

The deve a8 s o
lopment relies significantly on a valley-side retaining wall to create level

latfi { S
platforms for proposed structures. However, the existing Random Rubble Masonry

(RRM) wall is structurally inadequate for the increased design load and wall height

requirements.

<+ In the view of the site stability and loading condition, it is recommended to adopt 2

Reinforced Cement Concrete (RCC) retaining wall integrated with micro piles (Figure
I). The proposed system will enhance slope stability, provide additional structural

reinforcement, and minimise the risk of failure or ground movement.

Other issues in the campus observed during visit:

% During the site visit, twWo geasonal local drainage channels (Figure 1) were observed at

Figure 2). The absence of proper drainage
y contributed to damage (Figure 2) in the

version and control of surface runoff.

the rear side of the girls’ hostel (
channelization and management has alread

adjacent retaining wall, indicating inadequatc di

Figure 1: Field
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the college infrastructure.
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Figure 3: Field photograph showi
drainage and in
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* A6 i
7 meter high Tetaining wa)

I behind th
€ computer lab and d ;
ownhill irls’
outward bulging, ill of the girls” and

Sures or ina

b L]
Oys™ hostels shows signs of

indicating potential structural distress

due to |at
eral earth py
pres dequate draina ge (Figure 4)

M,
% I

Figure 4: Field photograph showing the damaged wall.

< Ground cracks, possibly related to the wall deformation, are observed between the girls’
and boys hostels (Figure 5). These include 3—4 parallel cracks with an aperture of 20—
30 mm and an approximate length of 7-8 m.

& While these cracks may be structural or due to normal concrete settlement, their
alignment and proximity to the bulging wall suggest a potential relationship that
warrants further investigation.

& Tt is strongly recommended that regular monitoning.-:of the cracks and wall deformation
be conducted by the college authorities. 1If the cracks show signs of widening or
deepening, it may lead to a retaining wa g a significant risk to students

and staff.
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Figure 5: Field photograph showing cracks developed between girls and boys hostel.
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4. SUGGESTIONS

L7
..Q

Avoid Rand
om Rubble Mas
critical valley-si Masonry (RRM) walls for new constructions, particularly in
valley-side locations, due (o their limited cap

: acity to withstand structural loads
and high wall heights.

*
o

Implement Rei
nforced Cement Concerete (RCC) retaining walls combined with micro
iles g anchors (Fi
piles or ground anchors (Figure 6) to ensure robust structural performance under lateral \
loads and seismic activity.

foundation

| Proposed Micropile
Restore natural thtli RCC wall

‘l drainage

Figure 6: Drone photograph showing (a) with )
measures at Paithani. (Courtesy: Colleg

vith tentatively suggested mitigation
| Mandi Parishad representative).
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behind the RCC wall helps in reducing
POre water pressure by facilitating drainage, p

Monitor ; 3
Structural cracks ang wall deformations regularly,

the especially before and after
monsoon season. Install crack meters or conduct pe

: riodic surveys to measure
deformation progress.

-’
o

Provision of
rovision of counterforts or buttresses is made to counteract the bulging of the random

e

Rubble (RR) wall by offering external structural support and enhancing its stability.

Conduct a detailed geophysical survey (c.g., Electrical Resistivity Tomography (ERT)
or Seismic Refraction Tomography (SRT)) to evaluate subsurface stratigraphy, soil
depth, and rock competency before initiating further construction.

Undertake a structural audit of all existing retaining walls, assessing current stability,

material degradation, and retrofitting needs based on their load-bearing performance
and observed distress.

Note: The mitigation measures discussed herein are based primarily on preliminary field
observations conducted at the Paithani site prior 10 implementation. It is strongly
recommended that geophysical investigation be carried out to compre!;:ensivel_? asse.zss
subsurface conditions. These investigations will be used for site—-speclﬁc en‘?mee::i
designs. Furthermore, appropriate slope stability analyses.a.nd design calcu!:t:;s 3
be performed to evaluate the suitability and long-term stability of the propose: g

 engineering. actices.
measures in accordance with relevant engineering standards and best pr
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