3-2C

21

22

23-41

42

43



44

45-7z

7371

78

79
























10



11



12



13



14



15



16



17



18



19



20



21
ANNEXURE-R/1

GOVERNMENT OF S1KIKIM
URBAN DEVELOPMENT AND HOUSING DEPARTMENT
GANGTOK

No.GOS/UD&HD/6 (294)2001 Dated:16/10/2001
NOTIFICATION

In exercise of the powers conferred by Sub-section (2) of section 7 and section 17 of the
Sikkim Allotment of House Sites and Construction of Building (Regulation and Control)
Act, 1985 (11 of 1985), the State Government hereby makes the following regulations
further to amend the Sikkim Building Construction Regulations, 1991, namely:-

(1) (1)These Regulations may be called the Sikkim Building Construction
(Amendment) Regulations, 2001.

(2) They shall extend to all the notified areas in Sikkim.
(3) They shall come into force at once.
(4) They shall apply to both Government allotted sites and private sites.

(2) In the Sikkim Building Construction Regulation, 1991, (hereinafter referred o as
the said regulations), in regulation 17, -

(a) for sub-re9ulation (I), the following shall be substituted, namely:-

“(1) The maximum height of buildings constructed in allotted sites or private holdings
within a notified area shall be in accordance with the suitability and profile of the
locations based on the stability map o the area as prepared by the Mines and Geology
Department from time to time which shall be as follows: -

Stability zone Admissible number of floors
1. 5 2 storeys

2. 1 7 storeys

3. 3 2 storeys

4. 2 ' storeys

5. 1 2 storeys

6. No construction is allowed.

Provided that the height of buildings shall be regulated in accordance with the size of the
plot allotted or possessed and structural design of the foundation of the proposed
building;

(b) after sub-regulation (V) the following sub regulation shall be added, namely: -

“(vi) Any structure beyond the permissible number of floors or allotted area or approved
Blue print Plan completed or under construction on or before the date of notification of
these regulations, shall be regularized after payment of regularization fee to be prescribed
by Notification by the Government.

3. In the said regulation, after regulation 38, the following regulation shall be inserted,
namely:-

39 Power to relax In case of genuine difficulties arising out of the implementation of
any of the regulations in regard to buildings or structures proposed
to be constructed by the Government of Sikkim or Government of
India or any registered organization the State Government reserves
the right to relax from application of any o the provisions which it
considers justifiable on the merit of each case.”

Commissioner —cum- Secretary
Urban Development & Housing Department.
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GEOLOGICAL & GEO-TECHNICAL APPRAISAL OF
TASHILING SECRETARIAT COMPLEX, GANGTOK.

INTRODUCTION

The earthquake that rattled the State of Sikkim on the evening of 18" Sept. 2011
was of the magnitude of 6.9 on Richter scale with its epicenter at 27.74° latitude and
88.113° longitude at a depth of 19.7 km (IMD). It had a devastating effect in the State
and surrounding areas causing massive loss of lives and property. Many of the
private as well as Govt. buildings were damaged irreparably and the heart of
administrative centre, the Secretariat and its surrounding buildings at Tashiling
Gangtok were also not spared of its wrath. Since these buildings were rendered
unsafe, the offices housed in these buildings were shifted elsewhere. With a view to
ascertain suitability of the site for the re-construction of the secretariat and other
office buildings at Tashiling, the Hon’ble Chief Minister inspected the Tashiling area
alongwith a team of Secretaries, HODs and technical experts on 11.10.2011. After a
detailed inspection of the area, the HCM desired that a new Secretariat building
needs to be constructed to house all the offices. He then directed the Department of
Mines, Minerals & Geology to give a report within a week on feasibility of
constructing a new Secretariat, building at Tashiling with regard to the stability and
utilization aspect of the area for formulation of future plan of action. He desired that
the area required for utilization as office space needs to be around 10 lakh sq. ft. to

accommodate present as well as future needs of all the State Govt. departments.

As per the direction of the HCM the Department of Mines, Minerals & Geology
decided to take up following works:

a. Geological investigation of the area.
b. Core drilling on the Secretariat complex for geotechnical studies.
C. Contour surveying of the area and mapping.

d. Soil sampling
The department started the work on geological studies and contour survey from
12.10.11. The drilling machine which was being used at Sangacholing, Pelling, was

shifted to Tashiling on a war footing and the core drilling was started from 14.10.11.
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OBJECTIVE & SCOPE OF INVESTIGATION

Sikkim Himalayas fall under zone IV of Seismic Zonation rating as per the Indian
Seismic Code IS 1893 — 2002. Sikkim Himalayas are a part of tectonic mountain
chain formed by collision of Indian Plate with Urasian Plate. As a result rocks are
thrusted, folded, faulted and highly fractured. The area has not yet attained the slope
stability condition and slope modification processes are active with the triggering
factors such as high rainfall, seismic tremors etc. On preliminarily examination, one
of the causes of damage is suspected to be the anomalies on geological
characteristics of foundation over which Secretariat was built. In such scenario,
geological and geo-technical investigation is a basic tool in designing appropriate
infrastructural facilities considering all the natural adversaries. Thus the site selection
with suitability/stability, availability of required area with feedback/data generation for

safe design is the main objective of investigation.

In the prevailing geological condition with all natural adversaries and urgency, detalil
geo-technical investigation for design propose is time consuming and unachievable
in short period of time. The scope of present investigation is limited to identification
of suitable/ stable area for formulation of opinion in future course of action by the
State Authorities. Present investigation is aimed at identifying the suitability of the

area based on :-

I Geological Mapping of Area :

Characterization of strength of rocks on general characteristics of rocks.

Testing of major rock samples for arriving at safe assumption of load bearing
capacity of area.

Analyses of soil samples collected from depth ranging from 15 — 25 ft from selected
places.

Topographic survey for slope analyses and demarcation of suitable area for
construction.

Preparation of geological sections for revealing overburden and different rock
formation at various depth.
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[l Geological setup of area :

Geological mapping of 65,72,000 sq ft. of areas covering Tashiling Secretariat &
Palace gate on the north, Palace guest house ridge on the east, Army water supply
pipe line on the south Deorali-Dukipandokan road (Namnam Assambly Complex,
Annex Buildings upto Duki Pan Dokan) in south —west, west and north west. The
three distinct rock types viz- Lingtse granitic gneiss, micaschist, quartzite and highly
sheared/weathered micaceous rocks are the main rock formation of the area overlain
by shallow to moderately thick soil overburden. The trend of foliation plane are NNE-

SSW dipping North-East. The general characteristics of rocks are as follows:-

i) Lingtse Granitic Gneiss : These rocks form the basal part of area under

consideration characterized by joint massive rocks with band of mica schist in
the middle part. The mica schist band is clubbed with the lingtse granitic
gneiss band. Rocks are hard and brittle and weathering along joint plane is
noticed. In rock mass characteristic, these rocks are considered to be grade |
& Il. Since the rocks are jointed, block failure at places is common. However,

these rocks have contributed to the overall stability of Gangtok area.



ii)
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Micaceous Quartzite : Two bands of micaceas rocks with Lintse Granitic

Gneiss in between are mapped within the Tashiling Secretariat Complex.
Micaceous Quartzite bands show high compressive strength with surface
weathering. They are free from jointing and characterized as grade | & |l
depending upon the composition and weathering. These rocks are also not
adverse to overall stability of area. However, Lingtse granitic gneiss are
subjected to jointing and capable joints extend from junction point of
Secretariat main block and VIP block to Roro chhu, trending SE. In upper part
i.e. between NW part of Press building to Secretariat, a wedge block of rock
has dislocated and the void filled by soil. The main cause of distress on VIP
block was caused due to in-homogeneity and infirmities of foundation
condition. If such surface data was available prior to construction, appropriate

technique would have prevented the irreparable damage.

Mica Schist : These rocks are highly sheared, jointed and weathered. The
compressive strength is poor than the soil. In between a fault with
displacement of approx. 30 cm has been mapped during the investigation with
down through towards Palace guest house. However the extension of this
fault couldn’t be traced on down the slope. These rocks extend upto Nehru
point on ridge area on the north and widespread on western flank (Radio
station area, Sichey area) and eastern flank towards Tathangchen area.

However area is mapped upto Palace Gate only.
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11 Geotechnical Investigation :

Three bore holes are drilled in front of Tashiling Secretariat and 8 holes for soil
analysis have been carried out between Annexe building and Tashiling Secretariat.
The average bearing capacity based on test results of various rocks and soil

samples are as under (details provided in annexure 1 to 5).

a) Rock (depth 8 mts. to 9.5 mts.) - i) Brazillian (Tensile strength 356
tons/m2)

ii) Point Load (Compressive strength
238 tons/m2)

b) Saoil i) Depth 2.4 mts. - 159 tons/m2
i) Depth 4.2 mts. - 173.7 tons/m2

Slope analyses of Approx. 10,61,700 sq. feet has been covered on 1:1000 scale

contour map. Based on slope analyses the area has been divided into

a)  Gentle slope (0°t0 10°) -11.51% - 1,22,200 sq. ft.
b)  Moderate sloe (11°t020°) - 8.67% - 92,100 sq. ft.
c)  Moderately gentle slope (21°t030°) - 28.71% - 3,04,800 sq. ft.
d)  Moderately steep slope (31°t040°) -13.69% - 1,44,900 sq. ft.
e) Steep slope (> 40°) - 37.46% - 3,97,700 sq. ft.
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CONCLUSION & RECOMMENDATION

1. Stability zonation: Based on geological & geotechnical parameters test and
generalized characteristics of rocks and soil, as well as, slope condition, the
stability of area has been categorized. Since, the overall area falls within

stable zone, suitability is based on slope condition.
The percentage distribution of areas are as under :

a. Suitable area for construction of 3 to 4 storied building (inclusive of existing
building in the area) < 30° slope - 48% - 5,19,200 sq. ft.

b. Area suitable for other purpose 30°to 40° - 13.69% - 1,44,900 sq. ft.

C. Unsuitable area (mainly based on slope condition) > 40° - 37.46% - 3,97,700
sq. ft.

2. For general planning purpose, average 4 storied buildings are recommended.
However detailed geotechnical parameters will govern the individual planning
of structures in the area. In areas with sound stability condition, the number of

floors may be decided as per the bearing capacity of rock and soil.

3. The identified area of infirmities and in-homogeneity needs

consolidation and grouting to obtain the characteristics of rocks.

4. During construction stage, rock / soil from foundation level is required
to be tested and to maintain uniformity of foundation condition,
consolidation and grouting of each column is recommended for safety

of structures.

5. Geological surprises are common in such geological conditions and remedial
measures can be formulated at construction stage only. Advice of geologist

and experts plays a critical role.



Drill Log Data Sheet

Mines, Minerals & Geology Department

Government Of Sikkim

Gangtok.
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SITE: Tashiling Secretariat, East Sikkim.

JOBNO.: 01

DRILLING EQUIPMENT: Diamond drilling with Single tube barrel

DRILLING METHOD: Rotary DRILLING DIAMETER: CASHING DIAMETER: NX Size
BX,NX Size
DRILL HOLE NO.: 01 SHEET NO.: R.L. (m): 1720m amsl
01
ORIENTATION: Vertical down CO-ORDINATE: N27° 19.48”, E 88"36°.42”
DETAILS OF SAMPLES: DETAILS OF DRILL HOLE:
Depth | Log Type Core Core Water Allowable Rock Type
(in of loss bearing
RUN (mts.) mts.) sample Recov- Loss capacity/
ery Rock
- Strength
From To in(mts. (%) (%)
)
V
0.00 1.50 1.50 ,n'""; Core 7.33% 92.67% No loss Filling Materials
V
1.50 3.00 1.50 ,ﬂ"": slush 00.00% | 100.00% No Loss Filling Materials
V
3.00 4.50 1.50 ,.r"": Core 8.66% 91.64% loss Filling Materials
V
4.50 5.00 0.50 1""': Slush 0.00% 100.67% Loss Filling Materials
r"/
5.00 6.50 1.50 A Slush 00.00% | 100.00% | loss Filling Materials
6.50 8.00 1.50 slush 00.00% | 100.00% loss Lingtse Granetic Gneiss
8.00 9.50 1.50 Core 8.66% 91.67% loss 254.7T/m2 Lingtse Granetic Gneiss
9.50 11.00 1.50 Slush 0.00% 100.00% loss Casing Block
11.00 12.50 1.50 loss Casing Block
12.50 14.00 1.50 loss Casing Block




Drill Log Data Sheet
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Mines, Minerals & Geology Department
Government Of Sikkim

Gangtok.

SITE: Tashiling Secretariat, East Sikkim.

JOB NO.: 02

DRILLING EQUIPMENT: Diamond drilling with Single tube barrel

DRILLING METHOD: Rotary DRILLING DIAMETER: CASHING DIAMETER: NX Size
BX,NX Size
DRILL HOLE NO.: 02 SHEET NO.: R.L. (m): 1720m amsl
01

ORIENTATION: Vertical down

CO-ORDINATE: N27’ 19.48”, E 88°36°.47”

DETAILS OF SAMPLES: DETAILS OF DRILL HOLE:
Depth | Log Type Core Core Water Allowable Rock Type
(in of loss bearing
RUN (mts.) ms.) sample Recov- Loss capacity/
ery Rock
- Strength
From To in(mts. (%) (%)
)
V
0.00 1.50 1.50 ,n'""; slush 0.00% 100.00% | loss Filling Materials
V
1.50 3.00 1.50 slush 00.00% | 100.00% Loss Filling Materials
3.00 4.50 1.50 Core 3.66% 96.64% No loss Mica Schist
356.6T/m’
4.50 6.00 1.50 core 24.00% 76.00% No Loss 238T/mz Lingtse Granetic Gneiss




Drilling on Progress at Tashiling Secretariat

Soil Sampling on progress at Western slope of Tashiling Secretariat
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Facture plane (Wedge Failure in In-situ rock formation) towards South West of
Present Secretariat.



Drilling on progress

Recoveries of core at drill point no 2.
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Annexure |

Geo - Technical Laboratory
Mines, Minerals & Geology Department
Government Of Sikkim
Gangtok.

Direct Shear Test Report
Location
of Sample Below Secretariat building

Sample Point No.1

Date of

test 17/10/2011

Depth 12'- 14

IS =72720
Sl. No. Strain Load(kg) Load(kg) Load(kg)
Proving ring
Proving ring reading reading Proving ring reading
0.357kg 0.714kg 1.06kg

1 50 10.00 25.00 22.00
2 100 19.00 35.00 33.00
3 150 25.00 43.00 40.00
4 200 29.00 49.00 45.00
5 250 32.00 53.00 50.00
6 300 37.00 57.00 54.00
7 350 39.00 59.00 57.00
8 400 40.00 60.00 59.00
9 450 43.00 61.00 61.00
10 500 62.00
11 550 63.00
12 600 64.00
13 650
14 700
15 800

A. = 36cm? Acs= 30.60 cm> Ac,= 30.60cm? Ac;= 28.80 cm?

Load=0.20 kn, Load,= 0.29 kn, Loads= 0.30 kn
Shear
Stress (Ss)

= Ss.=0.65 kg/cm? = 6.50 t/m?
Load/Area  Ss:=0.95kg/cm? = 9.50 t/m?
Ss:.=1.04 kg/cm? = 10.40 t/m?

Average Allowable Shear Stress as per direct Shear Test = 8.80 t/m>




Location of
Sample
Sample Point
No.

Date of test
Depth

Geo- Technical Laboratory
Mines, Minerals &Geology Department
Government Of Sikkim

Gangtok

Sieve Analysis Report

Below Secretariat building

1
17/10/2011
12' - 14’
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Annexure |

1.5=1498-1970

IS sieves sizes

Sample retained (

Sample passing (

(mm) wt.of retained sample(gms) %) %)
4.75 21.74 21.74 78.03
2.36 14.61 14.61 63.42
1.18 13.94 13.94 49.48
0.600 10.05 10.05 39.43
0.425 4.98 4.98 34.45
0.300 7.76 7.76 26.69
0.150 17.64 17.64 9.05
0.075 6.42 6.42 2.63
Pan 2.63 2.63 0.00
Medium
Gravel very coarse coarse sand grained
(%)=21.74 sand(%)=14.61 (%)=13.94 sand(%)=15.03

Fine to very fine sand(%)=25.40

Moisture content(%)

=7.84

Silt(%)=6.42

Soil density
=1.70g/cm’.

Clay(%)=2.63
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Load=0.27 kn

Load,= 0.28 kn

Load;= 0.32 kn

Annexure Il
Geo - Technical Laboratory
Mines, Minerals & Geology Department
Government Of Sikkim
Gangtok.
Direct Shear Test Report
Location of Below Secretariat
Sample building
Sample Point
No. 1
Date of test 17/10/2011
Depth 14' - 15'
IS =72720
Sl. No. Strain Load(kg) Load(kg) Load(kg)
Proving ring Proving ring Proving ring
reading reading reading
0.357kg 0.714kg 1.06kg
1 50 14.00 8.00 20.00
2 100 26.00 17.00 27.00
3 150 30.00 25.00 36.00
4 200 39.00 32.00 41.00
5 250 44.00 38.00 45.00
6 300 48.00 44.00 50.00
7 350 51.00 50.00 53.00
8 400 53.00 53.00 56.00
9 450 55.00 55.00 59.00
10 500 56.00 58.00 62.00
11 550 59.00 64.00
12 600 60.00 66.00
13 650 67.00
14 700 68.00
15 800
A. = 36cm? Acq= 29.88 cm? Acy= 28.80cm® Acs= 27.72 cm’

Shear Stress (Ss)
= Ss .= 0.90kg/lcm? = 9.00 t/m?

Load/Area Ss.=0.97 kg/cm? = 9.70 t/m?
Ss.=1.15kg/lcm? = 11.50 t/m?
Average Allowable Shear Stress as per direct Shear Test = 10.07 t/m?
Beyond this depth bed rock is encountered
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Annexure |l

Geo- Technical Laboratory
Mines, Minerals &Geology Department
Government Of Sikkim
Gangtok

Sieve Analysis Report

Location of Below Secretariat

Sample building

Sample Point

No. 2

Date of test 17/10/2011

Depth 8'-9

1.S=1498-1970
IS sieves
sizes (mm) wt.of retained sample(gms) | Sample retained (%) Sample passing ( %)

4.75 58.93 58.93 41.01
2.36 8.53 8.53 32.48
1.18 7.64 7.64 24.84
0.600 5.49 5.49 19.35
0.425 2.59 2.59 16.76
0.300 3.93 3.93 12.83
0.150 8.39 8.39 4.44
0.075 3.17 3.17 1.27
Pan 1.27 1.27 0.00

Gravel very coarse coarse sand Medium grained

(%)=58.93 sand(%)=8.53 (%)=7.64 sand(%)=8.08

Fine to very fine sand(%)=12.32

Moisture content(%) =7.18

Silt(%)=3.17

Soil density
=1.30g/cm’.

Clay(%)=1.27
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Annexure Il
Geo - Technical Laboratory
Mines, Minerals & Geology Department
Government Of Sikkim
Gangtok.
Direct Shear Test Report
Location of Below Secretariat
Sample building
Sample Point
No. 2
Date of test 17/10/2011
Depth 8-9
IS =72720
SI. No. Strain Load(kg) Load(kg) Load(kg)
Proving ring Proving ring Proving ring
reading reading reading
0.357kg 0.714kg 1.06kg
1 50 14.00 21.00 24.00
2 100 25.00 30.00 34.00
3 150 32.00 37.00 42.00
4 200 38.00 43.00 47.00
5 250 42.00 47.00 51.00
6 300 46.00 51.00 55.00
7 350 49.00 54.00 59.00
8 400 52.00 56.00 64.00
9 450 54.00 59.00 67.00
10 500 56.00 61.00
11 550 57.00
12 600 58.00
13 650
14 700
15 800
Ac =
36cm? Ac,= 28.80 cm”? Ac= 29.88cm®  Ac;= 30.60 cm?

Load=0.27 kn
Shear Stress
(Ss) = Ss - = 0.94 kg/cm?

Load/Area Ss : = 0.97 kg/cm?
Ss:=1.05 kg/cm?

Load,= 0.29kn

9.40
9.70
10.50

Load;= 0.32 kn

t/m?

t/m
t/m

2

2

Average Allowable Shear Stress as per direct Shear Test = 9.87 t/m?

Beyond this depth bed rock is encountered
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Annexure Il
Geo- Technical Laboratory
Mines, Minerals &Geology Department
Government Of Sikkim
Gangtok
Sieve Analysis Report
Location of
Sample Below Secretariat building
Sample
Point No. 2
Date of test 17/10/2011
Depth 8-9
1.5=1498-1970
IS sieves Sample retained (
sizes (mm) wt.of retained sample(gms) %) Sample passing ( %)
4.75 58.93 58.93 41.01
2.36 8.53 8.53 32.48
1.18 7.64 7.64 24.84
0.600 5.49 5.49 19.35
0.425 2.59 2.59 16.76
0.300 3.93 3.93 12.83
0.150 8.39 8.39 4.44
0.075 3.17 3.17 1.27
Pan 1.27 1.27 0.00
Gravel coarse sand Medium grained
(%)=58.93 very coarse sand(%)=8.53  (%)=7.64 sand(%)=8.08
Fine to very fine sand(%)=12.32 Silt(%)=3.17 Clay(%)=1.27

Soil density

Moisture content(%)  =7.18 =1.30g/cm”.
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Annexure IV
Geo - Technical Laboratory
Mines, Minerals & Geology Department
Government Of Sikkim
Gangtok.

Brazillian Test Report
Location of In front of Secretariat
Sample building
Date of Test 17/10/2011
Tensile Strength = q¢ = 2p/w DT
P =Load (Kn)
D = Dia of core sample (cm)
T=Thickness of core sample(cm)
Bore hole point No. 1

1S:10082- 1981
P=Pressure
Core No. D= Diameter (cm) T=Thickness(cm) (Kn) t/m?
6 5 5 9.5 254.7 tim®

Rock Type Lingtse Granetic Gneiss
Rock Strength  254.7 T/m?
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Annexure V
Geo - Technical Laboratory
Mines, Minerals & Geology Department
Government Of Sikkim
Gangtok.
Brazillian Test Report
Location of In front of Secretariat
Sample building
Date of Test 17/10/2011
Tensile Strength = q¢ = 2p/w DT
P =Load (Kn)
D = Dia of core sample (cm)
T=Thickness of core sample(cm)
Bore hole point No. 2
1S:10082- 1981
P=Pressure
Core No. D= Diameter (cm) T=Thickness(cm) (Kn) t/m?
1 5 5 14 356.6 t/m’

Rock Type Lingtse Granetic Gneiss
Rock Strength  356.6 T/m?




Geo - Technical Laboratory
Mines, Minerals & Geology Department
Government Of Sikkim
Gangtok.

Point Load Test Report

Location of In front of Secretariat

Sample building

Date of Test 17/10/2011

Compressive Strength = ¢ = 0.96 X p/ D?

P =Load (Kn)

D = Dia of core sample (cm)
Bore hole point No. 2

Core No. D= Diameter (cm) P=Pressure (Kn) t/m
1 5 6.2 238 t/m?
Rock Type Lingtse Granetic Gneiss

Rock Strength

238 T/m’
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Annexure VI



GOVERNMENT OF SIKKIM
DEPARTMENT OF MINES, MINERALS & GEOLOGY

67

GANGTOK
1S-6403: 1981
Sample | Sample Foundation Value of Shear | Phi(¢) Y Factor SBC SBC
point collection type used strength(C) of safety
No. depth during
calculation
2
1 14415’ Square 1.65 T/M> 49" 1.39 g/cm’ 5 17.37 kg/cm 173.7 T/M>
2
2 08°-09 Square 1.45 T/M? 49" 1.30 g/em’ 5 | 15-901kg/cm 159.01 T/M>

SBC=Safe Bearing Capacity

Annexure VI
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