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1. Building Information

Main Production Building: This is an eleven storied (G+10) RC building.

Utility Building: Two-storied (G+1) RC building with a partial steel roof shed.

RMS Room-1: Single-storied RC moment resisting frame building.

RMS Room-2: Single-storied RC moment resisting frame building.

Pump Room: This is a single storied RC building.

Security Guard Room: This is a single-storied RC moment resisting frame building.
Gate-2: This is a single storied RC building.
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2. Observations

Observation-1: Design Report needs to be updated (Main Production Building).

Forces and Moments

With the confizuration as discussed in the preceding section the building has been analyz
sic load cases. Based on these six basic cases, rwenry-six design combinations can be ol
[fore, after finishing the analysis a vast amray of results is obtained and it is impractical to pf
results in this report. Therefore, only a few results are shown graphically in fig (analysis o

Structural Design Check

linz of the stractural design is based on the results of analysis and design provided
Eis sofrmare ETABS. Checking the design of various soucrural elements like found
s, shear walls, core walls, bearns and slabs are discussed balow.

Foundation
In chacking of foundation imvolves checking the pile thickmess and reinfercemant reguired]
om the pile lead test of which gave 223 kip allowable load, number of piles has been adj
fouater model ETABS has been used to caloulate pile cap reinforcement Therefore, frof
Heration of pile capacity & others, the foundation design is quite adequate.

Columns, Shear Walls and Lift Cores

fesizn of columms of the project has been obtained fom ETABS. Some of the colunms H
Jated sections are modeled nsing shell elemenrs (pier). These columms sre desigmed usin)
b sefiware which is a companion software to ETABS.

Beams

Hesign of beams of the project has been obtained from ETABS. Some examples of
tions are shown in later.

Slabs

fesizn of the floor slabs which shall be supported on cohnmms, shear walls as well tendod
‘ound that, the thickmess of the slabs are generally adegquste.

Floor System
The floor slabs are designed as typical reinforced concrete slab of thickmess 150mm
h) and are supported by beams which ultimately transfer the load to columns and shel

Is.

Vertical Structural Elements
The verfical structural elements that transfer loads from floors to the foundation consig
tolumns, shear walls and core walls. Due to architectural demand, the core walls or she|

Is are placed un-symmetrically

BTRUCTURAL DESIGN PROCESS

For the purpose of designing of Store project, a full 3d computer model has been used {
llysis and design check has been also performed.

Design Standards
The first step in any building design or review process is to set the design standard
e. For Store project, Bangladesh National Building Code (BNBC, 2006) has been adopty
ch is a legal requirement for all the buildings constructed in Bangladesh Additionall
erican Concrete Institute Code (ACI) is also consulted to complement BNBC whe|

Imed necessary.

Loads
Prior to make any structural analysis, 1t 1s essenfial that the loads that may act upon
lding during its lifetime be duly considered and is incorporated in the analysis. The loas

may act upen the structure are discussed below:

Description: A design report has been produced for all parts of the Main Building. However,
Foundation, Beam, and Drift checks have not been provided properly. Also, no information has been
given about the structural framing system. The building engineer is required to update the design
report as per 1.9.1.1 (BNBC) including all serviceability and design in tabular format.
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Observation-2: Design Report needs to be updated (Utility Building).

© ©® ® @

Response modification co-efficient, R=6.0 (SMRF, Table 6.2.19, BNBC-2020)
Site Class, Se (pe 2 soil as suggested in Table 6.2.13, BNBC-2020)

flexure. These frame members shall also satisfy the following conditions. The
requirements are also shown in Figure 6.8.1.

{a) Factored axial compressive force on frame member shall not
exceed 0.14_ 1.

{b) Clear span for the member, [, shall not be less than four times its
effective depth.

{c) The width to depth ratio shall be at least 0.3.

24 24 250 249+ 21" 21 286 ARCC frame can be trated 3¢ Special Moment resisting frame if requirement mentionad 2t Art
8.3.2, BNBC-2020 is fulfilled.
From design drawing we have confirmed that requirement specified at Art §.3.2 is fulfilled. So, the
[ s T— building can be treated as SMEF
HRrEEy l . Ll lnle ] FEMIITOY) FROVERY BNBC Proided
o - = _ At both ends of the| 2h=2°30=60inch 14 OK
] i g § member, stimups shall be Mors than 60 inches
H : 5 g 13 provided over length equal
H ] i F g H to twice the member depth
s - =i i H measured from the face of
the supporting
= . toward mid span.
g (BHNETD) g -] 13 iy First stmup shall ba| Notmore than 2 iches Y inches OK
£ = located from the face of
§ i - H the supporting member
L 2 2 A At both ends of the| @) d4=2134=687 Finches OK
= | member, maximum stirap inch
MO SSus. s Ll % | spacing sball not exceed b $Comallest
= lengitudinal bar) =
g B Z 8420 =160 mm =
H 6.4inch
H g g E § i% = €) 24*(diameter of
w z z i stirnip bar)
;’ ; H H 2 g ¥ &) =24%12 = 288mm =
& - 115inch
f ) | EFE ] ) 12inches
| [ ) R— i ey p—— P i - Stirrup spacing throughout | &/2=2752=15.75 inch 6 mehes OK
i i i i i i Clear Span shall not be 4¥375=110 inch ‘Minimum clear span | OK.
- less than four times its =135 inch
8.3.4 Flexural Members of Special Moment Frames | - — -
Widih to depth ratio shall 03 1530=05 OK
8.3.4.1 Scope beatleast 03
Widh all oot be less T0mches Ok
Requirements of this section shall apply to special moment frame members; (i) E 2']5’2 ‘::’;hh“‘ifm“;:
resisting earthquake induced forces, and (ii) proportioned primarily to resist supperting
(measwred om a plane

| Marked clear span 8°7” =103" <110’

Description: Utility building has been designed in accordance with BNBC 2020 considering Special
Moment Resisting Frame (SMRF). Flexural members of the SMRF system have to comply with Sec.
8.3.4.1(b) of BNBC 2020. However, several beams in the structural system observed not complying
with this requirement. The building engineer is required to revise the design and design report with
appropriate framing system complying with Table 6.2.19 and Sec 8.3 of BNBC 2020.
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Observation-3: Mismatch in as-built drawings (Utility Bwldmg)

RERES/IERREL RERRE T3 (RERE PP

EEEREN T SEERRET FEERET XK Hvlrp

Tiest U@z T amz 0 asme | st 0 oamz o amr T

T L

A steel pipe tray
connected to the steel
part which absent in as

‘ == —— ] . ' s o built drawings.
- 7 | — ‘
bt || e N % 0 O [ Floor to ceiling height
14 = ~ e was observed 6.04 m

instead of 5.44 m.

Gardening at the roof — not shown'in the drawing

Description: During the inspection, mismatches were found between the onsite condition and the
as-built drawing. Water tank and roof top gardening was not shown in the drawing. Also, steel pipe
tray is connected to the steel portion which has not shown in drawings. The building engineer is
required to survey the full structure and produce accurate as-built drawings.
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Observation-4: Load plan needs to be implemented at the ground floor (Utility Building)

Description: A boiler was found at the top slab of the underground water reservoir. Building
engineer is required to produce and implement a load plan as per slab capacity.

Observation-5: Vibration on 1% floor (Utility Building)

AP

Description: Vibration was felt on the 1st floor. The building engineer is required to check the reason
for the vibration, check the slab adequacy subject to imposed loading & vibration and suggest proper
remedial/damping methodology.
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Observation-6: Building Permit from local authority not available (All Structures)

Description: During the inspection, the building permit from the local authority was not available for
all buildings. The factory authority is required to collect building permits from the local government
authority for all buildings.
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3. Action Plan

Structures)

buildings.

Item Observation Action Plan Timeline
No.
The building engineer is required to
update the des!gn rePort as per within 6
Design Report needs to be 1.9.1.1 (BNBC) including all weeks
updated (Main Production serviceability and design in tabular
Building). format.
Carry out remedial work if required. within 6
months
The building engineer is required to
revise the design ‘report for the within 6
) appropriate framing system weeks
Design Repo.rjc ”ee‘?'s FO be complying with Table 6.2.19 and Sec
updated (Utility Building). 3.3 of BNBC 2020.
Carry out remedial work if required. within 6
months
Th i1di . . .
Mismatch in as-built drawings € building engineer is required to within 6
. . survey the full structure and
(Utility Building). . . weeks
produce accurate as-built drawings.
Load plan needs to be Prod.uce and actively manage a N
. loading plan for all floor plates within 6
implemented at ground floor - .
s . within the factory considering slab weeks
(Utility Building) .
capacity.
The building engineer is required to
check the reason for the vibration,
check the slab adequacy subject to within 6
Vibration on 1%t floor (Utility imposed loading & vibration and weeks
Building) suggest proper remedial/damping
methodology.
Carry out remedial work if required. within 6
months
o ) The factory authority is required to
Bulldlng Permit fr.om local collect building permits from the within 6
authority not available (Al local government authority for all months
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