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GENERAL NOTES

—READ THIS DRAWINGS IN CONJUNCTION WITH ENGINEERS AND OTHER RELEVANT
ENGINEERS DRAWINGS.

—ALL DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE.

—DRAWINGS SHALL NOT BE SCALED, ONLY WRITTEN DIMENSIONS ARE TO BE FOLLOWED.

DESIGN CONFIRMS TO:

-5 = 456:2000 — CONCRETE DESIGN

=15 = 13920: 1985 — DUCTILE DETAILING OF REINFORCE CONCRETE STRUCTURES
SUBJECTED TO SEISMIC FORCES.

-5 = 1893:2002 — CRITERIA FOR EARTHQUAKE RESISTANT ~ DESIGN OF STRUCTURES
& BUILDING CODE OF BHUTAN 2009,

—IS = 806 — DESIGN OF STEEL STRUCTURES

—SP 54:1987 — HANDBOOK ON CONCRETE REINFORCEMENT & DETAILING

—WIND LOAD IN ACCORDANCE WITH 1S—875, PART 3 ASSUMING WIND SPEED OF 44M/S

NOMINAL LOADS USED FOR DESIGN OF STRUCTURES:

—UNIT WEIGHT OF RCC = 25 KN/M?

—UNIT WEIGHT OF PCC = 24 KN/M?

—UNIT WEIGHT OF AAC BLOCK = 10 KN/M?
—UNIT WEIGHT OF BRICK = 20 KN/M®

—UNIT WEIGHT OF CEMENT MORTAR = 20 KN/M?
~LIVE LOAD ON FLOOR = 2.5 KN/M’

~LIVE LOADS ON STAIRCASE = 4 KN/M’

~LIVE LOAD ON ROOF = 0.75KN/M’

F OUNDATION:

—THE DEPTH OF FOUNDATION SHALL EXTEND TO A MINIMUM OF THE SPECIFIED DEPTH
OR TO A STABLE HARD STRATA WHICHEVER IS MORE.

—BEARING CAPACITY OF SOIL FOR DESIGN WORKS = 150KN/M?

REINFORCEMENT REF DWG:

—ALL REINFORCEMENT BARS SHOWN AS @ ARE Fe 500 (TMT).

—SPLICING/LAPPING OF BARS SHALL BE STAGGERED AND IN NO CASE  MORE
THAN 50% BARS SHALL Bt LAPPED AT ANY SECTION.

—[APPING OF BARS FOR BEAMS & SLABS SHALL BE AVOIDED IN THE
MAXIMUM TENSION ZONE

—REINFORCEMENT SHALL BE SUITABLY ADJUSTED AT SITE TO CLEAR POCKETS,
BOLTS, OPENINGS, CUTOUTS ETC... AS APPROVED BY THE ENGINEER
IN-CHARGE UNLESS SHOWN OTHERWISE IN' THE ~ DRAWINGS.

CONCRETE WORKS:

—ALL STRUCTURAL REINFORCED CONCRETE WORKS SHALL BE WITH MIX
CONCRETE GRADE OF MZ0 UNLESS SPECIFIED OTHERWISE.

—AGGREGATE FOR ALL RCC WORKS SHALL BE WELL GRADED AND MAXIMUM
SIZE OF 20MM UNLESS STATED OTHERWISE.

—WATER CEMENT RATIO SHALL BE MAXIMUM OF 0.50.

—LEAN CONCRETE FOR FILLING UNDER FOUNDATION SHALL BE 1:4:8 WITH
AGGREGATE OF 40MM.

—LOCATION OF CONSTRUCTION ~ JOIN REF DWG [F ANY IN STRUCTURAL
CONCRETE SHALL BE AS PER THE APPROVAL TAKEN FROM THE ENGINEER
IN-CHARGE BEFORE EXECUTION.

—MINIMUM CLEAR CONCRETE COVER FROM THE OUTSIDE FACE OF THE MAIN
BAR AS PER IS — 406:2000 SHALL BE AS FOLLOWS.

—FOUNDATIONS = S0MM
—COLUMNS = 40MM
—BEAM = 20MM
—SLABS & STAIRCASE = 20MM

—ALL EXPOSED CONCRETE SURFACES SHALL BE NEAT PLASTER FINISHES.
—FOR POSITION & SIZE OF CUTOUT IN R.C SLAB PLEASE REFER TO THE
CORRESPONDING DRAWINGS.

—DO NOT PLACE ANY CONDUITS ~ AND OTHER PIPES  THROUGH BEAMS &
COLUMNS UNLESS APPROVED BY THE STRUCTURAL ENGINEER.

—CONCRETE SHALL BE VIBRATED BY USING NEEDLE VIBRATORS PROPERLY AS
PER STANDARD CODE OF PRACTICE.

—ALL CONSTRUCTION SHALL BE CARRIED OUT AS PER THE LATEST BSB OR
ANY RELEVANT  AGENCIES SPECIFICATION AND RELEVANT CODE OF PRACTICES.
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= /9 L g 79 _
Plinth beam vl +0.450m
Ny | 572 L |
) T
- : T
> Material specifications:
_ _ B Grade of concrete for RC footing works shall be....M20;
. rade of steel/rebars for eam works shall be...Fe approve
\Toxiﬂ 2 Grade of steel/rebars for RC b ks shall be...Fe 500 (BSB approved
. . . brands);
= LH L Filled soi Stirrups 89 3. Aggregates for all RC works shall be of nominal size....20mm;
LDﬁ o @100mm c/c 4, Water fit for drinking shall be used for concrete mix designs;
= Top reinforcement . Minimum clear cover to the footing reinforcement...o0 mm.
_ S T Bottom S O Development Anchorage
T Lo Lo \_*N%zoa%% VO Length (Ld) | Length (Lo)
120 634 804
Q% v Q% N\k% N\MQ% Dab ST/ N\xm% @a% ar o 01 07
— —— 100mm thk P.C.C 1:4:8 o~ 110 1310
= —— 150mm thk stone soling
TYPICAL FOOTING PLAN 250 1425 1675
SECTIONAL ELEVATION
SCHEDULE OF FOQTINGS
FOOTING SIZE COLUMN SIZE BOTTOM REBAR TOP REBAR PAD DEPTH | FOUNDATION DEPTH
Loxly) | (xxly) X Y X Y D Fdn. D
1 F1 2000 x 2000| 400x400 | 16@@150C/C | 16@@150C/C |120@200C/C | 120@200C/C 400 1500
2 F2 2200 x 2200  400x400 | 16@@150C/C | 160@150C/C | 120@200C/C | 120@200C/C 430 1500
3 M3 2400 x 2400| 400x400 | 16@@120C/C | 16@@120C/C |120@180C/C | 120@180C/C 500 1500
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% +9900 JAMTHOG LEVEL
1 17 L ——
| 1
= !
N
SCHEDULE OF COLUMNS 2 i
REINFORCEMEREF DWG
SLNO | COLUMN | SIZE | |ONGITUDINAL | CONFINING TIES | NORMAL TIES SECTIONS STIRRUP SHAPES T
ww +6750 SECOND FLOOR LEVEL
4-200 5o o~
207HT, 4 NOS 3 3 il | ;
Q C1 | 400x400 + 800100mm c/c | 808 150mm c/c L 4-169 &
16TMT, 4 NOS L
B-20¢ T
2 C2 | 400x400 | 20TMT, 8 NOS | 8¢@100mm c/c | 86@ 150mm c/c |
)
. * ww +3600 FIRST FLOOR LEVEL
5 & U IS
HLLL !
3 C3 | 400x400 | 20TWT, 8 NOS | 89@100mm c/c | 8@ 100mm c/c -
b3
S +450 PLINTH/GROUND FLOOR LEVEL
, N
5T JLV i +/-00 GROUND LEVEL
~ f r“u W
N
7’8033 thick,P.C.C 1:4:8 B =
over stone soiling -
150mm stone soiling over leveled
and compacted earth
TYPICAL COLUMN DETAILS
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—— —— Material specifications:
Confinement
umM:@mMﬂ%m\o 1. Grade of concrete for RC column works shall be....M20;
.m,Lﬁm . . Confinement Confinement 2. Grade of steel/rebars for RC column works shall be....Fe 500 (BSB approved brands);
s.8 _ | Confinement T lengths1 — | T tength,s1 ] 3. Aggregates for all RC works shall be of nominal size....20mm;
E W OOH:Wﬂma 1 length,S1 7] Confinement Confinement 4. Water fit for drinking shall be used for concrete mix designs;
29 9 length S1 length S1 5. Minimum clear cover to the beam reinforcement...25mm.
A Y =8@@100C/C =80@100C/C
=) '
25 External joint < < <4 . Development Anchorage
5@ 8o@100c/C Bar Dia. Length (Ld) Length (La)
<
e N = 1 120 684 804
= o S W O]
S S onfinement g5 Ts 160 912 1072
=S onfinemen S £ = Og
m S  region ho/é m.m 2 m - m 200 1140 1340
58 2~ 2 - 250 1425 1675
| i 22
=0
o 9O
m m Wm General Detailing Notes:
o
Splicing length o2 m nﬁwv
82@100C/C o oo 2 ° W@ [TRieg 1. Special confining reinforcement ties of 8 @ 100mm c/c shall be provided over a length of hc/6 from each face
| m m 38 =3 =3 Pl of beam towards mid-span of the column,
=J @ ao= @ NOTE ] NOTE: 2. Special confining reinforcement of 8 @ 100 mm c/c shall be continued into the footing pad up to a minimum of
S 8 2 L2 Only 50% of the rebars shall = Only 50% of the rebars shall .
© = 5 &3 3 be spliced at one section R 23 be spliced at one section 300mm .3.03. the top face of the footing pad. i . X
5 n% Q Q R 8 3. The main reinforcement of columns shall be straight without kinks or crank.
0 © W ) 4. The splice in the column shall be away from the support by hc/4 and the splice length shall be the development
» 3 length(Ld) in tension.
@ 5. Columns supporting staircase shall be provided with special confining ties of 108@ 100c/c throughout the
m SQ column length.
g o 30 ~ 6. Splicing at ground floor level is prohibited.
Sy 5 €S53 ; ; ;
55 =2 S8 7. Only 50% of main rebars are spliced at one section.
e e m% - 8. Except in confining & splicing zone, rest of the column length shall have ties/links of 8@150mm c/c.
w z= 9. Tiesllinks of 8@@100mm c/c shall be provided throughout the length of splicing zone.
ﬁ : : 10. The main rebars in the beam must be properly anchored in columns by length not less then La of the rebar
Anchorage < < given in the table above;.
length,La T 11. The one fourth (1/4) of the column length near the beam connection or framing into the column shall be casted
C , monolithically with beams and slabs.
h W
g_5
2% s
2 2" &
T §
S 2 &
R = o |
O 5 °
.nn__luu
o
® g = % 2
S £ g A
ISS NOTE: o
Splicing is prohibited 0 o
in the ground floor.
ANCHORING ENDS 2 LEGGED LINKS
TS OF STIRRUPS
55 g9 1
ﬂﬁ‘nlv Confinement 228
S @ region hc/6 2E 3
g3 23
o 0 SOt i
58 |
T2 External joint < <
5® 8@@100C/C e
=58
i my ﬁm
o 9
= S Confinement
S @ regionhc/é
£
i *© A
( V
A
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BEAM NOTES:

1. The longitudinal rebar of beam shall be anchored in to the column by length 9. Stirrups of 88@100mm c/c shall be provided throughout the splicing length of
La(anchorage length) of the rebar as specified in the table reinforcement bar in o member (beam/column etc.)

2. Srirrups/hoops of 8@ rebars—135 degrees, with an extension of 10x@, and it shall be 10. Minimum clear cover to the beam reinforcement shall be Z2amm
embedded in the confined care of the section 1. The beam form works shall not be removed till the required strength of concrete |

5. Lap splice for tension reinforcement or bottom steel shall not be provided at (a) within achieved. | |
a joint, (b) within a distance of 2d from the joint face or (c) within a quarter length 12. Sharp bent in main reinforcement bars shall be avoided at lapping & beam—column
of the member JoIREF DWG. Maximum slope of 1:6 shall be maintained in the bends

4. The splicing of the compression or top reinforcement shall be provided near or at 13. Lintel/band reinforcement connection provision shall be kept while casting the beam,
mid—span of the beam member column, slab

5. Not more than 50% of the bars shall be spliced at one section 14. Vertical wall reinforcement bars shall be placed while casting the slab particularly for

6. The lap/splice length shall not be less than development length in tension ie. Ld, as the projected wall/rabsel walls
specified in the table 15. Refer table give for development length, Ld and anchorage length, La

7. The first stirup should be provided at the distance of 40mm from the face of the 16. Special confining ties shall be provided in the columns of external beam—column joiREF
column DWG & normal spacing ties in the interior beam—column joiREF DWG

8. Stirrups of 80@100mm ¢/c shall be provided up to the distance of 2D from the 7. Ful ab. length of rebar shall be provided confining ties & stirrups in column & beam
column face, where D= total depth of beam respectively
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NOTE:
m T j T 1. Not more than 50% of bars be spliced
- _ _ . < 50(max] _ 30(max) 4 at one section.
) 1% 3 %@%L L 24 2. Minimum length  of splice shall be 57
ol £ ok No spliced No splice No splice times the diameter of the main bar.
- 5 WW g 3. Top reinforcement shall be placed at
4 _ 45 < mid—span of beam.
. . 4. Bottom reinforcement shall be spliced at a
© © distance of 2 times the depth of beam,
c 2 9 but shall be spliced at mid—span of the
El o £ ° o beam.
= = ) 5. Stirrups spacing for the full length of
s = - splice shall not exceed 100mm c/c.
e 6. The first stirrup should be placed at
. 4 50mm from the face of the column.
$ $ Sy < | /. The length <pfrdhg iaPlesymyyll not be less
5|k 5| £ N P o, than the bar development length ( Ld) =
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oo - $mm ! ' it 2D 8¢ @
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% i v %0 201 | | 241 a0 S1 8¢ @
= = No splice ,«M T No splice No splice 100c¢ \ C
- - == LS (Splices) 8y @
Bar And¢hROabe length Bar Development length
TN TN 51 + 514 S ((Where no splices) god o
(Minidf®oe /length) (Minimum length)
109 = 6/0 100 = 5/0
12¢ = 805 12¢ = 685
160 = 10/5 169 = 915
TYPICAL BEAM SPLICE AND ANCHORAGE DETAILS 200 = 1340 200 = 1140
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CONNECTION DETAILS ( SIDE VIEW)
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|_— Beam stirrups
\woma
/_ Column reinforcement q ,— Beam
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CONNECTION DETAILS ( PLAN VIEW) CONNECTION DETAILS ( PLAN VIEW)  CONNECTION DETAILS ( PLAN VIEW)
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BEAM COLUMN CONNECTION DETAILS
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FIRST FLOOR SLAB BOTTOM REINFORCEMENT AT LVL +5.60M (5)
SLAB NOTES: -
1 SLAB THICKNESS=150MM
2. The main reinforcement shall be place at bottom in the shorter direction of the slab panel.
3. The starting distribution bar shall be place within the depth of slab or 1/2 the spacing of slab rebar.
4. The slab reinforcement shall extend wherever necessary for the cornice & slab project (refer cornice details).
3. Slab reinforcement curtailment shall be as shown above.
6. Minimum of 10g rebar chairs shall be provided at appropriate locations to maintain the effective depth of slab
uniform
/. Minimum clear cover to slab & staircase reinforcement shall be 20mm
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FIRST FLOOR SLAB TOP REINFORCEMENT AT LVL +3.60M f5)
SLAB NOTES:-
1 SLAB  THICKNESS=150MM
2. The main reinforcement shall be place at bottom in the shorter direction of the slab panel.
3. The starting distribution bar shall be place within the depth of slab or 1/2 the spacing of slab rebar.
4. The slab reinforcement shall extend wherever necessary for the cornice & slab project (refer cornice details).
5. Slab reinforcement curtailment shall be as shown above.
6. Minimum of 10¢ rebar chairs shall be provided at appropriate locations to maintain the effective depth of slab
uniform
7. Minimum clear cover to slab & staircase reinforcement shall be 20mm
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SECTION B-B

SLAB SECTION DETAILS FOR FIRST FLOOR SLAB
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SECOND FLOOR SLAB BOTTOM REINFORCEMENT AT LVL +6.75M (5)
SLAB NOTES:-
1. SLAB THICKNESS=150MM
2. The main reinforcement shall be place at bottom in the shorter direction of the slab panel.
3. The starting distribution bar shall be place within the depth of slab or 1/2 the spacing of slab rebar.
4. The slab reinforcement shall extend wherever necessary for the cornice & slab project (refer cornice details).
3. Slab reinforcement curtailment shall be as shown above.
6. Minimum of 10¢ rebar chairs shall be provided at appropriate locations to maintain the effective depth of slab

uniform
7. Minimum clear cover to slab & staircase reinforcement shall be 20mm
8. Slab reinforcement shall be extended wherever necessary for the cornice projects (refer cornice rebar detail)
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SECOND FLOOR SLAB TOP REINFORCEMENT AT LVL +6.75M (5)
SLAB NOTES: -
1. SLAB THICKNESS=150MM
2. The main reinforcement shall be place at bottom in the shorter direction of the slab panel.
3. The starting distribution bar shall be place within the depth of slab or 1/2 the spacing of slab rebar.
4. The slab reinforcement shall extend wherever necessary for the cornice & slab project (refer cornice details).
5. Slab reinforcement curtailment shall be as shown above.
6. Minimum of 10@ rebar chairs shall be provided at appropriate locations to maintain the effective depth of slab

o~

uniform
Minimum clear cover to slab & staircase reinforcement shall be 20mm

Slab reinforcement shall be extended wherever necessary for the cornice projects (refer cornice rebar detail)
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ROOF FLOOR SLAB BOTTOM REINFORCEMENT AT LVL +9.90M (5)
SLAB NOTES: -
1. SLAB THICKNESS=150MM
2. The main reinforcement shall be place at bottom in the shorter direction of the slab panel.
3. The starting distribution bar shall be place within the depth of slab or 1/2 the spacing of slab rebar.
4. The slab reinforcement shall extend wherever necessary for the comice & slab project (refer cornice details).
5. Slab reinforcement curtailment shall be as shown above.
6. Minimum of 10@ rebar chairs shall be provided at appropriate locations to maintain the effective depth of slab
uniform
7. Minimum clear cover to slab & staircase reinforcement shall be 20mm
8. Slab reinforcement shall be extended wherever necessary for the cornice projects (refer cornice rebar detail)
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ROOF FLOOR SLAB TOP REINFORCEMENT AT LVL +9.90M (5)

SLAB NOTES:-

1. SLAB THICKNESS=150MM

2. The main reinforcement shall be place at bottom in the shorter direction of the slab panel.

3. The starting distribution bar shall be place within the depth of slab or 1/2 the spacing of slab rebar.

4. The slab reinforcement shall extend wherever necessary for the cornice & slab project (refer comice details).
5. Slab reinforcement curtailment shall be as shown above.

6. Minimum of 10@ rebar chairs shall be provided at appropriate locations to maintain the effective depth of slab

uniform

/. Minimum clear cover to slab & staircase reinforcement shall be 20mm
8. Slab reinforcement shall be extended wherever necessary for the cornice projects (refer cornice rebar detail)
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BOTTOM CHORD JOINING DETAILS

NOTE:
1. ALL THE SECTION DETAILS WILL BE SAME AS SHOWN BY
SECTIONS A-A & B-B

2. THE PURLINS ARE SPACED AT 1200mm C/C

TRUSS HOLD—-DOWN IN Y DIRECTION

NOTES (FOR ROOF TRUSS):

1.

10.

N O LN

THE GUSSET PLATES ARE MS PLATE OF DIFFERENT THICKNESS
AND DESIGN CONFIRMS TO IS 806:1968

WELDING SHALL CONFORM TO 15:816

ALL ELECTRODES SHALL CONFORM TO 1S:814 (PART—1).
ALL M.S. BOLTS & NUTS SHALL CONFORM1JB3(PART1-3)
WASHERS SHALL CONFORM TO 1S:5369,ISI18%872/1S:5374
HOLE SIZE = DIA OF BOLT + 1.5mm.

ALL STRUCTURES AFTER FABRICATION SHALL BE PAIMTED
ANTI=CORROSIVE PAIREF DWG.

ALL STRUCTURAL STEEL CONTACT SURFACES SHALL BE CLEANED
OF ANY RUST, OIL, GREASE etc. BEFORE WELDING/PAINTING.
WRITTEN DIMENSIONS SHALL BE FOLLOWED & DOUBT MUST
BE CLARIFIED BEFORE EXECUTION OF THE WORK.

FABRICATION AND ERECTION WORK SHALL BE CARRIED OUT AS
CHECKED BY ENGINEER—IN-CHARGE.
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TYPICAL CROSS SECTION OF BITUMEN ROAD AND PARKING
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