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|3 Mpr2 1. Direction of shear force V, depends on relative magnitudes
7 v of gravity loads and shear generated by end moments.
“n
Veo 2. End moments M), based on steel tensile stress of 1.25f,
— where f is specified yield strength. (Both end moments
Beam should be considered in both directions, clockwise and
shear counter-clockwise).
3. End moment M, for columns need not be greater than
moments generated by the Mp, of the beams framing into
V.= Mori + Morz Wy (y the beam-column joints. V, should not be less than that
e La T2 required by analysis of the structure.

Fig. R18.6.5—Design shears for beams and columns.

18.7—Columns of special moment frames
18.7.1 Scope

18.7.1.1 This section shall apply to columns of special
moment frames that form part of the seismic-force-resisting
system and are proportioned primarily to resist flexure,
shear, and axial forces.

18.7.2 Dimensional limits
18.7.2.1 Columns shall satisfy (a) and (b):

(a) The shortest cross-sectional dimension, measured on a
straight line passing through the geometric centroid, shall
be at least 12 in.

(b) The ratio of the shortest cross-sectional dimension to
the perpendicular dimension shall be at least 0.4.

18.7.3 Minimum flexural strength of columns
18.7.3.1 Columns shall satisfy 18.7.3.2 or 18.7.3.3, except

at connections where the column is discontinuous above the
connection and the column factored axial compressive force
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R18.7—Columns of special moment frames
R18.7.1 Scope

This section applies to columns of special moment frames
regardless of the magnitude of axial force. Before 2014, the
Code permitted columns with low levels of axial stress to be
detailed as beams.

R18.7.2 Dimensional limits

The geometric constraints in this provision follow from
previous practice (Seismology Committee of SEAOC 1996).

R18.7.3 Minimum flexural strength of columns

The intent of 18.7.3.2 is to reduce the likelihood of yielding
in columns that are considered as part of the seismic-force-
resisting system. If columns are not stronger than beams
framing into a joint, there is increased likelihood of inelastic
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B Reference 05 (Indian Standard PLAIN AND REINFORCED CONCRETE CODE OF PRACTICE)

Limitation for height for placing concrete is mentioned as 1.5m.
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IS 456 : 2000

or straightened without the approval of engineer-in-
charge.

Bar bending schedules shall be prepared for all
reinforcement work.

12.2 All reinforcement shall be placed and maintained
in the position shown in the drawings by providing
proper cover blocks, spacers, supporting bars, etc.
12.2.1 Crossing bars should not be tack-welded for
assembly of reinforcement unless permitted by
engineer-in-charge.

12.3 Placing of Reinforcement

Rough handling, shock loading (prior to embedment)
and the dropping of reinforcement from a height should
be avoided. Reinforcement should be secured against
displacement outside the specified limits,

12.3.1 Tolerances on Placing of Reinforcement

Unless otherwise specified by engineer-in-charge, the
reinforcement shall be placed within the following
tolerances:

a} for effective depth 200 rnm + 10 mm
or less

b) for effective depth more than +15mm
200 mm

12.3.2 Tolerance for Cover

Unless specified otherwise, actual concrete cover
should not deviate from the required nominal cover
by +]8 mm.

Nominal cover as given in 26.4.1 should be specified
to all steel reinforcement including links. Spacers
between the links {or the bars where no links exist)
and the formwork should be of the same nominal size
as the nominal cover.

Spacers, chairs and other supports detailed on
drawings, together with such other supports as
may be necessary, should be used to maintain the
specified nominal cover to the steel reinforcement.
Spacers or chairs should be placed at a maximum
spacing of 1m and closer spacing may sometimes be
necessary.

Spacers, cover blocks should be of concrete of same
strength or PVC.

12.4 Welded Joints or Mechanical Connections

Welded joints or mechanical connections in
reinforcement may be used but in ail cases of important
connections, tests shall be made to prove that the joints
are of the full strength of bars connected. Welding of
reinforcements shall be done in accordance with the
recommendations of IS 2751 and IS 9417.

12.5 Where reinforcement bars upto 12 mm for high
strength deformed steel bars and up to 16 mm for mild

stee] bars are bent aside at construction joints and
afterwards bent back into their original positions, care
should be taken to ensure that at no time is the radius
of the bend less than 4 bar diameters for plain mild
steel or 6 bar diameters for deformed bars. Care shall
also be taken when bending back bars, to ensure that
the concrete around the bar is not damaged beyond
the band.

12.6 Reinforcement should be placed and tied in such
a way that concrete placement be possible without
segregation of the mix. Reinforcement placing should
allow compaction by immersion vibrator. Within the
concrete mass, different types of metal in contact
should be avoided to ensure that bimetal corrosion does
not take place.

13 TRANSPORTING, PLACING,
COMPACTION AND CURING

13.1 Transporting and Handling

After mixing, concrete shall be transported to the
formwork as rapidly as possible by methods which will
prevent the segregation or loss of any of the ingredients
or ingress of foreign matter or water and maintaining
the required workability.

13.1.1 During hot or cold weather, concrete shall be
transported in deep containers. Other suitable methods
to reduce the loss of water by evaporation in hot
weather and heat loss in cold weather may also be
adopted.

13.2 Placing

The concrete shall be deposited as nearly as practicable
in its final position to avoid rehandling. The concrete
shall be placed and compacted before initial setting of
concrete commences and should not be subsequently
disturbed. Methods of placing should be such as
to preclude segregdtion. Care should be taken to
avoid displacement of Teinforcement or movement
of formwork. As a general guidance, the maxi-
mutn permissible free fall of concrete may be taken
as 1.5m.

13.3 Compaction
Concrete should be thoroughly compacted and fully

worked around the reinforcement, around embedded
fixtures and into comers of the formwork.

13.3.1 Concrete shall be compacted using mechanical
vibrators complying with IS 2505, IS 2506, IS 2514
and IS 4656. Over vibration and under vibration of
concrete are harmful and should be avoided. Vibration
of very wet mixes should also be avoided.

Whenever vibration has to be applied externally, the
design of formwork and the disposition of vibrators
should receive special consideration to ensure efficient
compaction and to avoid surface blemishes.
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B Reference 06 (Nominal Bar Diameter and Nominal Cross-Sectional Area of Rebar)

Table 6.L.4: Dimensions, Mass per Unit Length and Permissible Deviations (BDS ISO_6935-1)

Nominal Bar Nominal Cross- Mass per Unit Length
Dismeter, Sectional A1rea tle Requirement " Permissible deviation ©

mm mm- ke/m o

28,3 0,222 =8

8 50,3 0,395 + 8

10 78,5 0,617 &35

12 113 0,888 £5

14 154 1,21 +5

16 201 1,58 x5

20 314 2,47 £35

22 380 2,98 +35

2 Aq=0,785 4xd?
b Mass per unit length =7,85x103 A,
Permissible deviation refers to a single bar.

Table 6.L.5: Dimensions, Mass per Unit Length and Permissible Deviations (BDS
ISO 6935-2)

Nominal Bar Nominal Cross- Mass per unit length
Diameter °, d Setiornl A{ €3’ An Requirement®  Permissible deviation ®
mm o Kg/m %
6 28,3 0,222 + 8
8 50,3 0,395 +8
10 78,5 0,617 + 6
12 113 0,888 +6
14 154 1.21 + 5
16 201 1,58 + 3
20 314 2,47 +5
25 491 3,85 + 4
28 616 4,84 +4
32 804 6,31 + 4
40 1257 9,86 + 4
50 1964 15,42 + 4

2 Diameters larger than 50mm should be agreed between the manufacturer and purchaser.
The permissible deviation on such bars shall be £ 4 %

b 470,785 4=
¢ Mass per unit length =7 85x10- Ax

Permissible deviation refers to a single bar.

A - 48



B Reference 07 (Relationship between psi and Mpa(=N/mi))

IIICBGPGDLGI LWV I o1 WWwUIIVCIODIVII 1T
egapascal [MPa] . Mpa |
0.01 MPa  1.4503773773 psi =N/ psi
0.1 MPa  14.503773773 psi
1MPa  145.03773773 psi L 2460
_ 18 2611
2 MPa  290.07547546 psi > 901
5MPa 725.18868865 psi 24.13 3500
10 MPa  1450.3773773 psi 25 3626
20 MPa  2900.7547546 psi 31 4500
50 MPa  7251.8868865 psi 275 39885
: 280 40611
100 MPa  14503.773773 psi

: 300 43511
1000 MPa  145037.73773 psi ™ 50763
400 58015
414 60000
How to Convert Megapascal to Psi 420 60916
450 65267
1 MPa = 145.03773773 psi 500 72519
1 psi = 0.0068947573 MPa 520 75420
Example: convert 15 MPa to psi: 540 78320
15 MPa = 15 x 145.03773773 psi 550 79771
= 2175.56606595 psi 600 87023
620 89923
675 97900
690 100076
700 101526
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B Reference 08 (HIGH-IMPACT RISK AND STRUCTURAL EVALUATION TOOL CHECK)

RAJDHANI UNNAYAN KARTRIPAKKHA
CAPITAL DEVELOPMENT AUTHORITY
DEVELOPMENT CONTROL SECTION
permits@rajukdhaka.gov.bd
www.rajukdhaka.gov.bd

HIGH-IMPACT RISK AND STRUCTURAL
EVALUATION TOOL CHECK

Case No: 25.39.0000.099.33.18129.24

Block #M; Plot: 2731, Road #20/A, Basundhara R/A, Dhaka
Site Location: Lat: Long: 23°49’ 18. 0”N 90°27' 26. 2"E

D-16 Site Coefficient: Fa=1. 35, Fv=2.7
Seismic Zone: 0. 2
Importance Category: 1.0

SEE ? ILE ? Shape of Building: Plan: rectangle, Elevation: rectangle

Generated By: Mohsina Munir
Generated On: 08/06/2024 11:32
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Column Check at Ground FIoor

Inputs from Structural Diagram
User Input Description Variable Input Value
Building height H 34. 5m
First floor height h1i 3. 0m
Plan dimension, long direction X 30, 489m
Plan dimension, short direction Y 91 951m
Number of columns along one side, long direction BYUOKE LT, X 7
Number of columns along one side, short direction 1, 238 Y &7, 818 1) & ny 6
&R1E LI,

Column dimension, long direction bldg {X) (hx=b) » hx

HERIE. SAEKE L TLEDTH, G 10| O
Column dimension, short direction bldg (Y) (hy=h) hy 625mm

BERE., ROEYELTNADTH,
Total number of bars 12

Side B1: Number of Bars Each Eiﬂﬁﬁ(:ﬁ?)}@$§ﬁk%if: 6

Bar size

25mm
Side B2: Number of Bars Each ﬁi’lﬁﬁl:’ﬁ‘?ﬁ]ﬁiiﬁt%if: 2
Barsize 25mm
Number of corner bars 1
Corner bars size 25mm
Area of reinforcing steel at each face of column (hx), long direction {X) Asx 2-25mmdk Y

2 x 491=982mit

Area of reinforcing steel at each face of column (hy), short direction (Y) Asy 6-25mmds Y

Area of corner bar

6x491=2, 946mi
Ascb1-25mmd& Y
1 x 491 =49 1mr

Concrete compression strength fc 31N /mrﬁ

Steel reinforcement yield strength fy 4-] 4N/mnﬁ

Modulus of elasticity of steel reinforcement Xy 7‘1,%@0) Il:tll jj h 6 2 E F AR L BHREE,
Spacing of column ties at mid height of column 5 200mm

Building weight

Base shear

W' 55, 412. 25kN

Detailing checks

No

1

2

3

4.1

4.2

4.3

Ve 3,823 5kN
Question Response
Are 135-degree hooks specified for column ties? confirm
Do the column ties extend into the beam-column joint? .
confirm
Do columns and beams have Class B rebar splices with lengths of at least 72*db (bar diameter)? r = [ZEASE \FHEE
Where is 72db fron & = /~EHBSDEL:

Is the column tie/hoop spacing compliant - 1/4 of the minimum column dimension?

end area of SMF| INMF & 4 3 A &1
Is the column tie/hoop spacing compliant - 6x diameter of smallest longitudinal bar? s

end area of sup IMF& Y 3 Ao

Is the column tie/hoop spacing compliant - so= 100+(350-dx)/3, not larger than 150 mm and 100 mm
end area of sup IMF & Y A&}

S-$17B
$-801
$-S01
S-S01
$-S01

S-G03
S-S14a



minimum, where dx is the distance between longitudinal bars supported by hoops or cross ties?
5 Are cross ties provided where spacing between laterally supported longitudinal bars exceeds 355 mm? - =
BNBC 8.3.5.4 (c), 350 mm BNBCO) & = 2| & = IFEE DS DR
6 Do beams have at least two continuous bars, top and bottom? . _
BNBC 8.3.4.2 BNBCe & = 7 oOnfirm $-832~
> Is the location of beam {and column) splices away from beam-column joints by at least 1/3 of the
§ S cE ST, o
ezt (ealli i Wrong statement. BNBC Fig. 6.8.3, Sec. 8.3.4.2 BNBCo) &£ = 7 ELEHBSHEE. | S-G04
Does longitudinal steel meet minimum reinforcing requirements (0.01(Ag) minimum and 0.06(Ag) 300 x 625, 12-25¢
8 maximum}? 712 x 491/ (300 x 626) =0, 031
0.01=0.031=0.06 oka

FRIFCIEAALES, UTIFHADSHBIF/C2EHRE L,
Shear capacity check

Check (Vus ¢Vr)

151. 4356kN RLEEOHALL 3216102 s

Interaction Diagram — X Direction

Column Force in X-Direction
M-NBRER D BORRIZA, ECEFRNEL WAL,
Axial Load (®Pn) and Bending Moment (®Mn) calculations for each point.

Points @®Pn ®dMn
1 0.00 0.00 ‘
2 0.00 ‘ 0.00
3 0.00 " 0.00 ‘
4 0.00 ‘ 0.00
5 0.00 0.00 ‘
6 0.00 ‘ 0.00
7 0.00 0.00 ‘
|

Demand in X-Direction
R1SEMRFIZHD &. XHRAIE, 54— D3FMIZAESE LT, FiERLA.

Calculated maximum factored axial load in columns (PuMax) and factored moment in column section (Mu).

Max 2707. 3593kN 112. 5989kN-m

Min 65.624
A TPumax& LTWLVADIZ, RICMInDRTAHHA. TH, BOMN LG,
Factored Pu, MudDfEDV3 (25335 M) ZmaxDFFIZEE LTz, minlZR M B,

Interaction Diagram — Y Direction
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Column Force in Y-Direction
M-NERERD B O#RIZA, ECFRNIEL LA S AL,
Axial Load (OPn) and Bending Moment (®Mn) calculations for each point.

Points @Pn ®Mn ‘
1 0.00 0.00
2 0.00 0.00
3 0.00 0.00
4 0.00 0.00
5 0.00 0.00
6 0.00 0.00
7 0.00 0.00

Demand in Y-Direction
RISEMERICHS &, YHAF, BAR—CD2EAICHESE LT,

Pu max Mu

TREA.

Max 2707. 3593kN -251. 8134kN-m
Min 102.1757
A TPumax& LTLBH DI, RIZMinDRTHNH S T, BLOD S,
Factored Pu, MudfEDV2 (24524 7) ZEmaxd ﬁ B L7z, minlZR< M BEL
Shear Wall Checks
Inputs from Structural Diagram
User Input Description Variable Input Value
Thickness of shear wall EREDZA? Story] /SW-S h 300mm

Area of horizontal reinforcing steel

Avh 2-12¢-@75& Y
2 x 113=226m

Spacing of horizonal reinforcing steel sh 75mm

Area of vertical reinforcing steel Awv 2-200-@120k Y
2% 314=628mi

Spacing of vertical reinforcing steel SV 120mm

Overturning Moment MOoT

Area of vertical reinforcing steel, end of the shear walls

S AS_Provided
E DR ? rovee 3)32142 942mif
Number of walls, X-direction E { Sﬁw}jsjt,ggﬁ 2= l, L[FT%er nx 8
Number of walls, Y-direction iﬁﬂ( ’E}ij&%& L LlFT%J?ic v g
SW-4, SW-5
Base Shear Vb 3, 823. 5kN
Concrete compressive strength f'e 31N / i
Rebar yield strength 414N/ mi
Number of reinforcing steel layers, X-direction nlayerX 2
Number of rei ing steel layers, Y-di nlayerY 2
Resisting Moment {a? MR
Bar diameter, horizontal rebar dbh

12mm

$-$14,15
$-§14,15



m ‘ Bar diameter, vertical rebar dbv 20mm

Detailing checks

No Question Response ‘
m 1 Are the two layers of reinforcement provided for walls with thickness greater than 250mm? confirm
BNBC 6.6.3.4
2 Are special boundary elements provided for concrete shear walls over two levels in height and with
height-to-length ratio (hw/lw) > 2.0? " BB BHHEE.
BNBCOD & C 2
Are the longitudinal bars of the boundary elements confined with ties or hoops that are 13mm
3 minimum in diameter, with cross ties at longitudinal bars spaced greater than 355mm, and are the ties FCICEEH S HEE,
or hoops spaced no greater than 100 mm on center? .
pesp 8 BNBCO £ 2 7
a Are the shear walls doweled to the foundation with dowels that match the size and spacing of the . _ -
vertical bars? " ECICEBED SRR,
| BNBCO & C 7
5 Are standard 90-degree hooks provided at the ends of the harizontal reinforcing bars? BNBCOY & = 2 ECICHED BH
6 | Are there at least two 16mm horizontal and vertical bars around all openings anchored at the ends to
develop rebar yield strength (fy)? ECICEED B EE,
pretary it ) BNBCO) & = 2 . =
LRESW-3ZAD LA, UTEHADHEMN-1E20RE LT,
X Direction — Background Variables
s 495173

Ist FL  RM5I< S-S15 H—hAVIE
Wall No hw [m] ‘ Lw [m] Hw/Iw ‘ R

SW-1 3606 1.6 1.875

‘ R/Sum(R) Vu [kN] Pu [Kn] Ag [mm2] Ve [kN]
a2 478.7066 1748.3001 a2 o] ?
IHFICRERBHENELB?

fay 2

1 Flexural &Boundary®
X D|rect|on = Hor|zonta| max spacing and reinforcing steel ratio checks
FEELTIR, 2MOBRRIARE?THA U LAR— FCHASHEEZRLERVN?2HAOMN-1DTopE L Y HZ

A
Wall No ¢ Ve [kN] | ¢ Vc/2 Number Bar Avh sh [mm] Sh max. Check Max pt pt min, Check Min
[kN] of Layers | Diameter | [mm2] [mm] Spacing pt
{mm] 1142

SW-1 297. 7322 2 12 2126 75 ~ 75mm 1.00%  1.00%
148. 8661 25 1132 EwF? maxtli” 226/ 300*75)

X Direction — Vertical max spacing and relnforcmg steel ratio checks :] 00%

Wall No ¢ Ve [kN] | ¢ Ve/2 Number Bar sv [mm] Sv max. Check Max pl min. Check Min
[kN] of Layers | Diameter [mm] Spacing ]
[t 109 2
SW-1 E;:ﬁé'z 2 20 2-20¢ 120 120 120 1.74% 1.74%
- LREemU7 el BE 628/ (300+120)
X Direction — In-Plane Shear Checks sl 174
KEHMEER (HihDShear Design) RR
Wall No Vu < ¢ Ve/2 Vu < ¢ Ve [kN] Vs [kN] Vn [kN] Vn. Max Vn < Vn. Max ¢ Vn [kN] Vu<$Vn ‘
[kN]
SW-1 zgs}<14s - = a2 2 f?  630.6069 i
w2
X Direction — Tension Steel Check
SREAHREZEERE (HADFlexural Design)
Wall No Hw [m] Lw [m] Vu[kN] MOT [kN- Pu [Dead Tu AS_Require | AS_Provide Tension Steel
m] (IGET )| [Tension, d[mm2] d [mm2] Check
kN]
SW-1 H%J: & 478.7066  f@?  1872.4209 ECEGE 4976 8616 Adequate

$-$16,17



AR, DESHEOHNNH D, LIFTEZHRE LTz,
Y Direction — Background Variables

GF
Wall No hw [m] Lw [m] Hw/Iw R/Sum(R) Vu [kN] Pu [Kn] Ag [mm2] Ve [kN]
LIFT  3.6-0.6 4.1 0.73 7 fl? AL Akl HAH7% L WAL
=3.0 495173

Y Direction — Horizontal max spacing and reinforcing steel ratio checks

Wall No ¢ Vc[kN] | ¢ Vc/2 Number sh [mm] Sh max. Check Max pt pt min. Check Min
[kN] of Layers Diameter [mm2] [mm] Spacmg pt
[mm]

LIFT #h#iL HAGL 2 12 2-12¢ 75mm  1.00%  1.00%
2x113
) . . : 226mi 226/ (300%75)
Y Direction — Vertical max spacing and rem%orcmg steel ratio checks =0-10(1)gg/n

Wall No

¢ Ve [kN] | ¢ Vc/2 Number Bar sv [mm] Sv max. Check Max Check Min
[kN] of Layers Diameter [mm] Spacing pl

Lo 109 2
2 16,22 0.79%
402/ (300+170)
=0. 0079
—0.79%

LIFT dnzmL dHA%BL 0.79%

Y Direction — In-Plane Shear Checks

[kn]

Wall No Vu< ¢ Vc/2 Vu < ¢ Ve [kN] Vs [kN] Vn [kN] Vn. Max Vn < Vn. Max ¢ Vn [kN] Vu<¢ Vn ‘

LIFT Akl HALL HALL WhtlL  HAEL  HAEL WAL WAL

Y Direction — Tension Steel Check

110 S 1 O 112

AELN Hw [m] Lw [m] Vu[kN] MOT [kN- Pu [Dead AS_Require ~ AS_Provide Tension Steel
Load ,kN] [Tension, d[mm2] d [mm2] Check
kN]
LIFT —#&Le& MAGL  mAGL  WAGL HATL HATL 28311 33964  Adequate
/L7
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