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5] SECTION T

GENERAL NOTES:

1. ALL STEEL STRUCTURAL DETAILS WILL BE
SUBMITTED IN DETAIL DESIGN STAGE.

2. FOR SCHEMATIC DESIGN STAGE PURPOSE,
ONLY THE DESIGN CRITERIA, THE
PROPOSED STRUCTURAL SYSTEMS AND
THE STRUCTURAL MEMBERS SIZES,
ARRANGEMENT ARE TO BE CHECKED.
FURTHER DETAILS SUCH AS ,BUT NOT
LIMITED TO, THE SLAB ON GRADE
REINFORCEMENT DETAILS WILL BE
SUBMITTED IN DETAIL DESIGN STAGE.

3. THE WIDTH OF THE EXPANSION JOINT WILL
25MM AND IT WILL BE IN THE SAME
PLACES OF STRUCTURAL EXPANSION
JOINT.

4. SLAB ON GRADE SHOULD BE FREE FROM
ANY RESTRAINS, HENCE, IT WILL BE
ISOLATED FROM COLUMNS, PEDESTALS,
WALLS, PIT, GRADE BEAMS...ETC. TO GIVE
HORIZONTAL & VERTICAL MOVEMENT
FREEDOM ACCORDING TO ACI 302.1R-9.

o. ACCORDING TO ACI 302.1R-9,
CONSTRUCTION JOINT SPACING SHOULD
BE IN RANGE OF 24-36 TIMES SLAB
THICKNESS. THEREFORE, IN OUR CASE IT
IS 6M.

6. SAW CUT SHOULD BE EXECUTED IN THE
OTHER DIRECTION (PERPENDICULAR TO
THE CONSTRUCTION JOINT) AT A SPACING
EQUAL TO 6M. DEPTH OF SAW-CUT TO BE
1/3 OF SLABS THICKNESS OR 25MM, WITH
A WIDTH OF 4-6 MM. SAW-CUT TO BE
DONE NOT LATER THAN 36 HOURS OF
CONCRETE AGE.

1. THICKENING AT SLABS EDGE TO CARRY
WALLS, GROUND BEAMS, BEAMS FOR THE
DIFFERENT LEVELS SHOULD BE ISOLATED
FROM THE SLAB ON GRADE.
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ALL DIMENSIONS ARE IN MM & LEVELS ARE IN METERS ONLY; UNLESS
OTHERWISE SPECIFIED.

DO NOT SCALE THE DRAWING FOLLOW THE FIGURED DIMENSIONS
ONLY.

PROVIDE A LAP SPLICE OF 40 TIMES DIA OF SMALLER BAR WHEREVER
LAPPING IS NEEDED.

READ THIS DRG. ALONG WITH ARCHITECTURAL DRG.IN CASE OF
ANY DISCREPANCY BEING NOTICED IT SHALL BE IMMEDIATELY
BROUGHT TO THE NOTICE OF THE CONSULTANT BEFORE
COMMENCING THE WORK.

THE CLEAR COVER SHOWN IN TABLE BELOW SHALL BE FROM THE
OUTER FACE OF THE STRUCUTRAL ELEMENT TO THE STIRRUPS FOR
PEDASTAL, COLUMNS,BEAMS & TO THE MAIN REINFORCEMENT IN
CASE OF FOOTING AND SLABS.

ITEM GRADE GRADE
OF OF COVER
CONCRETE STEEL
FOOTINGS M20 Fed15 50mm
PEDESTAL M20 Fed15 40mm
COLUMN M20 Fed15 40mm
TIE BEAM M20 Fed15 40mm
ROOF BEAM M20 Fed15 25mm
FLOOR SLAB M20 Fed15 15mm
ROOF SLAB M20 Fed15 15mm
PCC M15
PLASTERING 16
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ALL DIMENSIONS ARE IN MM & LEVELS ARE IN METERS ONLY; UNLESS
OTHERWISE SPECIFIED.

DO NOT SCALE THE DRAWING FOLLOW THE FIGURED DIMENSIONS
ONLY.

PROVIDE A LAP SPLICE OF 40 TIMES DIA OF SMALLER BAR WHEREVER
LAPPING IS NEEDED.

READ THIS DRG. ALONG WITH ARCHITECTURAL DRG.IN CASE OF
ANY DISCREPANCY BEING NOTICED IT SHALL BE IMMEDIATELY
BROUGHT TO THE NOTICE OF THE CONSULTANT BEFORE
COMMENCING THE WORK.

THE CLEAR COVER SHOWN IN TABLE BELOW SHALL BE FROM THE
OUTER FACE OF THE STRUCUTRAL ELEMENT TO THE STIRRUPS FOR
PEDASTAL, COLUMNS,BEAMS & TO THE MAIN REINFORCEMENT IN
CASE OF FOOTING AND SLABS.
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CONCRETE STEEL

FOOTINGS M20 Fedl5 50mm
PEDESTAL M20 Fedl5 40mm
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ROOF BEAM M20 Fedl5 25mm
FLOOR SLAB M20 Fedl5 15mm
ROOF SLAB M20 Fed15 15mm
pPCC M15
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READ THIS DRG. ALONG WITH ARCHITECTURAL DRG.IN CASE OF
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ROBOT STRUCTURAL ANALYSIS



This report shows the structural design of the Floors and Global Reaction forces
of Columns under load case ULS. The 3D Analytical Model is created and analysed in CSI
SAFE 2014 V14.1.1 software. All analysis and design are based on the BS 8110-1997
code. All design parameters are shown through Table 1 to 5.

Concrete Value Unit
Characteristic Compressive Strength, fu C40 N/mm?
Young Modulus, E: 28000  N/mm’
Poisson Ratio 0.2 —
Shear Modulus, G 11666.66 N/mm?’
Density 25 KN/m?
Damping Ratio 0.15 —
Thermal Expansion Coefficient 0.000012 (1/°C)
Table 1
Steel Value Unit
Yield Strength of Steel, fy: 460 N/mm?
Poisson Ratio 0.3 —
Shear Modulus, G 80000 N/mm?
Density 77.01 KN/m?
Damping Ratio 0.06 =
Thermal Expansion Coefficient | 0.000012 (1/°0)
Reduction Factor For Shear 1.54
Limit Strength for Tension 640 N/mm?
Table 2
Load Value Unit
Super Imposed Dead (Floor Finishes + Partition Wall Load) 6 KN/m?
Live Load 2.5  KN/m®
Table 3
Load Factor Value Unit
Live Load 1.6 —
Dead Load 1.4 —
Table 4
Load Combinations Value
ULS 1.4DL+1.6LL
SLS 1DL+1LL

Table 5
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Sample Calculation

Job Ref.

Section Sheet no./rev.

DB1 1

Calc. by Date Chk'd by Date App'd by Date
SHAFEEKH MELANGADI Shafeekh 6/2/2016

RC MEMBER DESIGN

In accordance with EN1992-1-1:2004 incorporating Corrigenda January 2008 and the UK national annex

Tedds calculation version 3.0.03

Concrete details - Table 3.1. Strength and deformation characteristics for concrete

Concrete strength class

Aggregate type

Aggregate adjustment factor - cl.3.1.3(2)
Characteristic compressive cylinder strength
Characteristic compressive cube strength
Mean value of compressive cylinder strength
Mean value of axial tensile strength

Secant modulus of elasticity of concrete
Ultimate strain - Table 3.1

Shortening strain - Table 3.1

Effective compression zone height factor
Effective strength factor

Coefficient ky

Coefficient ko

Coefficient ks

Coefficient ks

Partial factor for concrete -Table 2.1N
Compressive strength coefficient - cl.3.1.6(1)
Design compressive concrete strength - exp.3.15
Compressive strength coefficient - cl.3.1.6(1)
Design compressive concrete strength - exp.3.15
Maximum aggregate size

Monolithic simple support moment factor

Reinforcement details

Characteristic yield strength of reinforcement
Partial factor for reinforcing steel - Table 2.1N
Design yield strength of reinforcement

Nominal cover to reinforcement

Nominal cover to top reinforcement

Nominal cover to bottom reinforcement

Nominal cover to side reinforcement

Fire resistance

Standard fire resistance period

Number of sides exposed to fire

Minimum width of beam - EN1992-1-2 Table 5.5

C35/45

Quartzite

AAF=1.0

foc = 35 N/mm?

fek,cube = 45 N/mm?

fem = fo + 8 N/mm?2 = 43 N/mm?

ferm = 0.3 N/mm? x (fad 1 N/mm?)?3 = 3.2 N/mm?

Ecm = 22 KN/mm?2x[fem/10 N/mm?]°23 x AAF = 34077 N/mm?

Ecu2 = 0.0035

gcuz = 0.0035

A =0.80

n=1.00

ki = 0.40

ke = 1.0 x (0.6 + 0.0014 / geuz) = 1.00
ks = 0.40

ks = 1.0 x (0.6 + 0.0014 / geuz) = 1.00
yc = 1.50

aec = 0.85

fed = atee x fex / ye = 19.8 N/mm?

Ocew = 1.00

fcwd = Olccw X fck / Yc = 23.3 N/mmz
hagg =20 mm
B1=0.25

fyk = 500 N/mm?2
ys=1.15
fyd = fyk / ys = 435 N/mm?

Cnom_t = 35 mm
Cnom_b = 35 mm
Cnom_s = 35 mMm

R =60 min
3
bmin = 120 mm
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Sample Calculation

Section Sheet no./rev.

DB1 2

Calc. by Date Chk'd by Date App'd by Date

SHAFEEKH MELANGADI Shafeekh 6/2/2016
Section 1 - Design DB 1
Rectangular section details
Section width b =300 mm
Section depth h =500 mm
PASS - Minimum dimensions for fire resistance met
2x16¢
ﬁ

|
J

Positive moment - section 6.1

Design bending moment

‘—'—,

2 x 8legs @ 250c/c

3x 164

«—300——»

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1.1(3)

Crack control - Section 7.3
Maximum crack width

Design value modulus of elasticity reinf — 3.2.7(4)

M = Mpos_s1 = 100.0 KNm
d =449 mm
& = min(8pos_s1, 1) = 1.000
K=M/ (b x d? x fa) = 0.047
K=@xnxoc/yc)x(L-Ax(@-Kk)/(2xk2))x(Ax(B-ki)/(2xk2))=
0.207

K' > K - No compression reinforcement is required
z=min(0.5xd x[1+(1-2x K/ (n x oc/7c))®9], 0.95 x d) =427 mm
Xx=2x(d-2z)/A2=56mm
Asreq = M/ (fya x ) = 539 mm?
3 x 16¢
Asprov = 603 mm?
Asmin = max(0.26 x fem / fyk, 0.0013) x b x d = 225 mm?
Asmax = 0.04 x b x h = 6000 mm?2

PASS - Area of reinforcement provided is greater than area of reinforcement required

Mean value of concrete tensile strength

Stress distribution coefficient

Non-uniform self-equilibrating stress coefficient

Actual tension bar spacing

Wk = 0.3 mm

Es = 200000 N/mm?

feteft = fom = 3.2 N/mm?

ke=0.4

k = min(max(1 + (300 mm - min(h, b)) x 0.35/500 mm, 0.65), 1) = 1.00
Shar = (B - (2 x (Crom_s + ®s1.v) + ds1 b 11 X Ns1.b 11)) / (Nszb 11 -1) + sz p 11 =
99 mm




Project

Sample Calculation

Job Ref.

Section Sheet no./rev.

DB1 3

Calc. by Date Chk'd by Date App'd by Date
SHAFEEKH MELANGADI Shafeekh 6/2/2016

Maximum stress permitted - Table 7.3N

Steel to concrete modulus of elast. ratio

Distance of the Elastic NA from bottom of beam

Area of concrete in the tensile zone

os = 321 N/mm?

ocr = Es / Ecm = 5.87

y=(bxh?/2+ Asprov x (0er - 1) x (h - d)) / (b x h + Asprov x (0wer - 1)) = 246
mm

Ax = b x y = 73854 mm?

Minimum area of reinforcement required - exp.7.1  Ascmin = ke x K x feterf x Act / 6 = 296 mm?

PASS - Area of tension reinforcement provided exceeds minimum required for crack control

Quasi-permanent moment
Permanent load ratio

Service stress in reinforcement
Maximum bar spacing - Tables 7.3N

Negative moment - section 6.1
Design bending moment

Effective depth of tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1.1(3)

Magp = Mpos QP s1 = 65.0kNm
RpL = MQP/ M = 0.65
Osr = fya x Asreq / Asprov X RpL = 253 N/mm?

Sbar,max = 184.2 mm

PASS - Maximum bar spacing exceeds actual bar spacing for crack control

M = Mneg_s1 = 35.0 kNm
d =449 mm
8 = min(neg_s1, 1) = 1.000
K=M/(bx d?x fa) = 0.017
K=@xnxoc/yc)x(L-Ax(@-Kk)/(2xk2))x(Ax(@-ki)/(2xk2))=
0.207

K' > K - No compression reinforcement is required
z=min(0.5xd x[1+ (1-2xK/(n x oc/7c))®9], 0.95 x d) = 427 mm
X=2x(d-2z)/A2=56mm
Asreq = M/ (fya x z) = 189 mm?
2 x 16¢
Asprov = 402 mm?
Asmin = max(0.26 x fem / fyk, 0.0013) x b x d = 225 mm?
Asmax = 0.04 x b x h = 6000 mm?2

PASS - Area of reinforcement provided is greater than area of reinforcement required

Crack control - Section 7.3
Maximum crack width

Design value modulus of elasticity reinf — 3.2.7(4)

Mean value of concrete tensile strength
Stress distribution coefficient

Non-uniform self-equilibrating stress coefficient

Actual tension bar spacing

Maximum stress permitted - Table 7.3N

Steel to concrete modulus of elast. ratio

Distance of the Elastic NA from bottom of beam

Area of concrete in the tensile zone

Minimum area of reinforcement required - exp.7.1

Wk = 0.3 mm

Es = 200000 N/mm?

fet,et = ferm = 3.2 N/mm?2

ke=0.4

k = min(max(1 + (300 mm - min(h, b)) x 0.35 /500 mm, 0.65), 1) = 1.00
Spar = (B - (2 x (Crom_s + ®s1.v) + ds1 1 11 X Nsz 1 11)) / (Nsze11-1) + szt 11 =
198 mm

os = 242 N/mm?

Ocr = Es / Ecm = 5.87

Y= (0 x 0?12+ Asprou x (cter = 1) x (0= d)) / (B x h + Asproy x (ctar - 1)) = 247
mm

Act =b xy=74231 mm?

Asc,min = kc X k X fct’eff X Act / Os — 394 mmz
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SHAFEEKH MELANGADI Shafeekh 6/2/2016

PASS - Area of tension reinforcement provided exceeds minimum required for crack control

Quasi-permanent moment Mgp = Mneg_qp_s1 = 35.0kNm

Permanent load ratio RpL = Mgp /M = 1.00

Service stress in reinforcement osr = fyd X Asreq / Asprov X ReL = 204 N/mm?2
Maximum bar spacing - Tables 7.3N Sbarmax = 244.9 mm

PASS - Maximum bar spacing exceeds actual bar spacing for crack control

Minimum bar spacing (Section 8.2)

Top bar spacing Stop = (B - (2 x (Cnom_s *+ ¢s1.v) + ds1t 11 X Ns1 ¢ 11)) / (Nsz_t 11 - 1) =182.0 mm
Minimum allowable top bar spacing Stop,min = MaX(Ps1_t_L1 X Ks1, Nagg + Ks2, 20mm) = 25.0 mm

PASS - Actual bar spacing exceeds minimum allowable
Bottom bar spacing Shot = (B - (2 x (Cnom_s *+ ¢s1.v) + ¢s1b 11 X Ns1 b 11)) / (Nsz b2 - 1) =83.0 mm
Minimum allowable bottom bar spacing Shotmin = MaX(Ps1_b_t1 X Ks1, Nagg + Ks2, 20mmy) = 25.0 mm

PASS - Actual bar spacing exceeds minimum allowable

Section in shear (section 6.2)

Angle of comp. shear strut for maximum shear Omax = 45 deg
Strength reduction factor - cl.6.2.3(3) v1 = 0.6 x (1 - fe / 250 N/mm?) = 0.516
Compression chord coefficient - ¢l.6.2.3(3) oew = 1.00

Minimum area of shear reinforcement - exp.9.5N  Asy,min = 0.08 N/mm? x b x (fa& / 1 N/mm?)°5 / fy, = 284 mm?/m

Design shear force at support Ved,max = Vedmax st = 50 KN
Min lever arm in shear zone z =427 mm
Maximum design shear resistance - exp.6.9 VRd,max = Olew X B x Z x V1 x fewa / (COt(Omax) + tan(Bmax)) = 770 kN
PASS - Design shear force at support is less than maximum design shear resistance
Design shear force Ved = 50 kN
Design shear stress Ved = Veda / (b x z) = 0.391 N/mm?
Angle of concrete compression strut - cl.6.2.3 6 = min(max(0.5 x Asin[min(2 x Ved / (0tew x fea x v1),1)], 21.8 deg), 45deg)
=21.8 deg
Area of shear reinforcement required - exp.6.8 Asvdes = Ved x b/ (fya x cot(0)) = 108 mm?/m
Area of shear reinforcement required Asvreq = Max(Asv,min, Asvdes) = 284 mm2/m
Shear reinforcement provided 2 x 8legs @ 250 clc
Area of shear reinforcement provided Asvprov = 402 mm?2/m

PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing - exp.9.6N Sumax = 0.75 x d = 337 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
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FBO (FOUNDATION BEAM for bbundary whil)

SCHEDULE OF FOUNDTION BEAMS
REINFORCEMENT 0P | x
prav | BEAY TOP STEEL |BOTTOM STEEL STIRRUPS &
WARK | SIS EXTRA CUT UPTO L/3 |yipDLE SPAN SIDE BARS HEL 2
P FuL ear|BaR AT wip|FuLL BaR| T UL BAR | gl s o (m) |¥
SPAN SUPPORT
FB1 [25%110| 2720 | 2T20 | 2720 2T20 | T10@15|T10@20| 2 [2T12@20| +0.10
FB2 [25x110] 3720 | 2720 | 2720 37120 |T10@15|T10@20| 2 [2712@20| +0.10
FB3 |25x110| 3720 | 3720 | 3720 5T20  |T10@15|T10@20| 2 [2T12@20| +0.10
FB4 [25%110| 5T20 | 3T20 | 3720 5T20 | T10@15|T10@20| 2 [2T12@20| +0.10
FBS |25X110| 4720 | 4720 | 4720 4T20  |T12@15|T12@20| 2 [2T12@20| +0.10
PW [25%X165| 3T20 | ——— | 3720 ———  |T12@20|T12@20| 2 [2T12@20| +0.65
PW1 |25x180] 3720 | ——— | 3720 ——— |T12@020|T12020| 2 [2T12@20| +0.80

DON'T USE EXTRA CUT BAR AT SUPPORT FOR SIMPLY SUPPOTRED BEAMS

NOTE:-
1:- THE FOUNDATION HAS BEEN DESIGNED
TO CARRY LOADS OF (3) FLOOR

2:- THE FOUNDATION HAS BEEN DESIGNED

BY TAKING BEARING CAPACITY OF 1.0 Kg/cm2
(B.C AS PER SOIL REPORT= 1.48kg/cm2)

3:- ‘ RAFT FOUNDATION THICKNESS=30CM
WITH 7T12/M TOP&BOTTOM STEEL.

4:- PW WEDTH=25CM&TOP LEVEL=+0.65M
PW1 WEDTH=25CM&TOP LEVEL=+0.80M
5:- Fcu=40 Mpa.

6:- Fy=460 Mpa

LABORATOY INFORMATION:

-MATRIX LAB.

-REF : X8A/16-139

-DATE: 7/03/2016

-REC : BC=1.48kg/cm2@-1.0m

+ Excevate and level the existing soil at the proposed Excavation level of 1.23m
below existing ground surface.

Compact using heavy roliers the existing eoil a1 the bottom of excavation at

1.25m below existing ground surface to a minimum of 35% of its maximrran dry
density at its optimum moisture content obtained from the Modified Proctor

Compection Test,
Construct one layer of Engineering fill 25cm thickness, compacted to $5% of its

meximumn dry density at its optinnen moistwe conterst obtained from modified
Proctor test,

Lay the Shallow Foundations at the level of 1.0m below the existing ground

surface immediately after the compeetion af the engineering fill is over.
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