Kenpark Bangladesh Apparel (Pvt) Ltd
K-5 (Extension)

Plot no # 14-23, Sector # 2, Karnaphuli EPZ Chatrogram
(22.2779809264, 91.7883133872)
14 September 2023
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Buildings Information

Building-C is a seven-storied (G+M+6) reinforced concrete (RC) building with a mezzanine floor.
Utility Building-2 is a two-storied (G+1) RC building.

Diesel Tank Room is a single-storied steel struct.

CMS Shed is a single-storied steel structure.

Guard Room-1 East is a single-storied RC building.

Guard Room-2 West is a single-storied RC building.

Garbage Fired Boiler Room is a single-storied RC building.

Garbage Storage Shed is a single-storied light weight steel structure.
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Garbage Segregation Shed is a single-storied lightweight steel structure.
10. Guard Room is a single-storied RC structure.
11. Car Parking and Driver Waiting Shed is a single-storied steel structure.
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Overstressed Columns considering BNBC live load

Observation: Building C RS @ {5
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Column layout plan

Storage live load considered 6 kPa

Observation: Building C
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Cursory calculation indicates
that columns in the marked
area found stresses above
the normal design limit

considering BNBC live load
requirements. Live load
considered on typical floor 3
kPa and storage area 6 kPa.
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FoS of the pile foundation below BNBC
requirement

Observation: Building C RS @ {5
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Table 4.1.1: Pile Capacity check for BNBC Loading
= Ultimate | Ultimate -
s 'g %| No.of | Capacity |Capacity of ar) || W e [Pt s
S |2 2| rile | perpile |PieGroup | 103 | Load |y | Safety | (Min
H K N (kip) | (kip) (FOS) | FOS=15)
ip) (Kip)

1 |pa| 3 181.97 546 180 27 207 2.64

31 [pPaa| & 181.97 1052 322 68 350 2.80 oK
71 [ps| 7 181.97 1274 383 88 471 270
w0 [P | 7 181.97 1274 377 88 465 274 oK
99 [ps| 7 181.97 1274 382 89 471 270 oK
98 [pPcs| 7 181.97 1274 484 101 S84 218 oK
97 [ps| 7 181.97 1274 570 100 670 1.90 oK
w [pez]| 4 181.97 728 373 52 425 171

2 |ra| s 181.97 910 266 54 320 2.84

2 [P | 3 181.97 1638 452 134 586 279

72 [P | 1 181.97 1820 522 171 693 263
04 [Pz | 10 181.97 1820 500 174 674 270 oK
129 [Pz | 10 181.97 1820 492 166 658 277 oK
165 | PcE | 10 181.97 1820 449 100 549 331 oK
187 P2 | 10 181.97 1820 472 108 580 3.14 oK
w02 [rea | 6 181.97 1092 449 79 528 2.07

4 [pca| 6 18157 1092 405 60 as5 235 | oK
33 [po7 | 9 181.57 1638 625 106 731 2.24

73 [P s 181.97 1638 660 148 808 2.03
W5 [Pos | 11 181.97 2002 594 204 798 2.51 oK
130 [Pz | 8 181.97 1638 495 154 649 2.52 oK
164 | P4 | 6 181.97 1052 605 164 770 1.50 oK
166 |PC5 | 7 181.97 1274 425 &5 451 2.60 oK
88 P4 | 6 181.97 1092 451 a2 533 2.05 oK
210 [Ps | 7 181.97 1274 543 147 690 185 [ OK
W3 | pcs| 7 181.97 1274 491 72 563 226
167 |[FCd | & 181.97 1052 630 137 767 1.50
189 P4 | & 181.97 1052 607 128 736 1.50

3 [paa| & 181.97 1052 566 124 689 158 | ok |
74 |pca| 6 181.97 1092 522 115 637 171 oK
163 [Poa | 6 181.97 1092 367 77 aaa 2.46 oK
15 [pcs | 7 18157 1274 479 113 592 215 oK
3 [por| 8 18157 1638 550 175 765 2.14

DETAILED ENGINELRING ASSESSMENT REPORT

= Ultimate | Ultimate .
5 |5 @| no.of | Capacity |capacityot| D23 | VB g iy |Foctorof| Remarks
© |E 2| e | perpile |PileGroup | 1520 | toad | Ty | safety | (Min
H ! ’ (kig) | (kip) (FOS) | FOS=15)
2 (Kip) (Kip)
75 |Pes| 10 18187 1820 sa1 | a0 | 71 256
106 |pc1n| 12 18197 2184 602 | 227 229 263
131 | ps | 1 18157 2002 543 | 197 746 268 oK
168 | Pea | 11 18197 2002 609 | 228 837 239 oK
190 | Pce |8 18187 1456 62 | 213 296 163
1 | pes |7 18157 1774 a3 | o5 537 242 oK
220 [ ps | 7 18197 1274 505 | 90 596 214 oK
3 |ra]| s 18157 10 344 | 58 an3 228
3% | P | 10 18197 1820 Sed | 182 746 244
76 |pcio| 12 18187 2184 ss0 | 258 249 230 oK
107 [pcn| 12 18197 2184 sa7 | 227 823 265
132 |pcin| 12 18157 2184 585 | 236 831 266
169 |pci0| 12 18197 2184 500 | 224 813 2569 oK
191 [pci0| 12 18187 2184 583 | 10 | 7a3 279
21 | ps | & 18157 1456 382 | &0 a5t 322 oK
6 |pa| 3 18187 536 200 13 219 249
 |poi] 3 18157 55 718 | a6 264 207
a |paa| & 181.97 1092 81 | 45 406 269 oK
38 | Pcs| 10 18157 1820 815 | 176 791 230
77 |pcn| 12 18197 2184 685 | 255 941 232 oK
108 |pci0| 12 18157 2184 ssa | 235 518 267
133 [pcn| 12 18197 2184 582 | 224 816 268 oK
170 [pcin| 12 18197 2184 se2 | 235 816 2568
192 | Pos | 11 18157 2002 S6a | 184 7a3 267
e | pa | s 18187 910 383 | =8 450 202
22 [P | s 18187 910 ass | 131 596 153 | oK
223 [Poa | 6 18187 1092 4s0_| 108 555 197
17 |Pa] & 18157 1087 384 | a1 65 235 oK
3 |Po| 1 18197 2002 64| 212 836 239 oK
78 |pcio| 12 18157 2184 &0 | 257 537 238
109 [pcin| 12 18197 2184 585 | 235 820 2566 oK
134 [pcn] 12 18187 2184 583 | 225 818 267
171 [pcin| 17 18157 2184 551 | 234 15 768 | 0K
193 [pca| 10 18197 1820 609 | 199 208 235
213 | Pea| 6 18157 1087 a2 | 113 575 190
223 [Poa | 6 18197 1092 372 | &8 441 248 oK
8 | Ps| 7 18157 1774 4 | 135 614 208

FoS of some group piles is below 2.5 which is the requirement of BNBC.
Building engineer is required to review the design of the foundation.

Observation: Building C
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Inconsistencies in EA report

¢ Observation: Building C RS @ {5
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Observation: Building C

3.3 MATERIAL PROPERTY

The principal material of construction is reinforced concrete. As per investigation and design

drawings, the following material properties has been used:

<+ Yield strength of steel (Rebar), f, = 72,500 Ib/in?
< Design strength of concrete for column, f.' = 3,500 Ib/in?
*+ Design strength of concrete for beam and slab, f.' =3,500 Ib/in?
*#+ Young's modulus of concrete, E. = 57,000\Ifc'

The yield strength of steel is taken from purchase document.

Inadequate number of concrete cylinder test reports was

found on site to confirm the design strength of 3500 psi.
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3.4.4 Earthquake Load (E)

Proper structural design of any building structure must include loads due to earthquake shaking.
Although there has been no major incident of earthquake hazard in the recemt past of
Bangladesh, earthquakes are not uncommon in this area. Scentific geological study of the earth
crust below Bangladesh shows that Bangladesh does fall in moderate to high seismic risk zone.
Statistical evidence from past major and minor earthquake incidents shows that a major
earthquake is owerdue in the recent times of geological scale. Therefore, it is necessary to
prepare against any possible earthquake hazard. It should be kept in mind that the objective of
earthquake resistance building design is not to make a strong building which can resist any
damage due to earthquake. Instead, earthquake resistant design basically aims at minimizing
the possible damage and casualty to an acceptable level.

Regarding the earthguake resistant structural design, it essential that the specific design code is
followed. For the analysis and design checking of this building, Equivalent Static Force Method
of BNBC [2006) is followed. The main considerations for calculation of earthguake load are given
below.

#% Zone co-efficient, 7= 0.15 (zone 2, As Per BNBC 2006)

# Structure importance co-efficient, | = 1.00 (Standard Occupancy, Table 6.2.23, BNBC
2006)

“% Response modification co-efficient, R = 8.0 (IMRF, Table 6.2.24, BNBC)

4 Site co-efficient, 52= 1.2 (type 2 soil as suggested in Table 6.2.25, BNBC)

10

Observation: Building C

Response modification co-efficient, R value
considered as 8 for IMRF but no
calculation/justification is provided for the

consideration.

|_(ETIP AREA)

P

This portion (ETP) of the building is not
included in the FEM analysis.
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Live load consideration

Observation: Building C RS @ {5
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1 Light workroom without storage 30| 2.7

2 Machinery hall & circulation area 40| 45

%)
§ 3 Factory, workshop etc. 50| 45
% - 4 Manufacturing : light 6.0 4.5(\)
L] -
> g E heavy 120 9.()”
. (s
el - ice 15.0 |9.0
e 5 Printing plant : )
‘u_] O . < b
‘;g ' E‘ Press room 70 |1 1'0‘
% g‘ & Composing and linotype room 50| 9.0%
- 5
7 § 3 Paper storage room 12.0| 9.0 ;
N 3 y
<8 ¥ 6 Motor room, fan room etc. includind 75| 4.5
= = g the weight of machinery
%) (s
8 7 Cold storage, grain storage 15.04 9.0 '
(5)
< |8 Storage warehouses : light 6.0 | 4.5
heavy 12.0] 9.0
9 Foundries 20.0|12.0
Orde C 0d( © P C : =

Live load considered 3 kPa on the storage

areas which doesn’t comply BNBC
requirement.

12 Observation: Building C
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Water tanks, Vassals, and

machines observed on the

15t floor of the ETP part of
the building

Building engineer is
required to check whether
the existing floor live load
are within the considered

floor live load plan.

1> Observation: Building C RS @ |3y



Damage on column due to trolly impact

14+ Observation: Building C RS @ {5



Damaged on the column due to trolly impact was observed. Building engineer is
required repair to the columns and provide protective barriers around the
columns.

15 Observation: Building C RS @ {5



Non-engineered RO Shed

15 Observation: Building C RS @ {5
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Non-engineered RO shed was observed on the roof.

Building engineer is required to check the stability of the uplift forces.

17 Observation: Building C RS @ {5



Signage of water stagnant

12 Observation: Building C RS @ {5
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Stagnant of water was observed on the roof. Building engineer is required to improve the roof
drainage system.

1o Observation: Building C RS @i



Absence of Design report

0 Observation: Boiler Room RS@ 5



Design report was not available for the boiler room.
Building engineer is required to prepare design report as per BNBC
requirements.

. Observation: Boiler Room RS@ /5w



Connection adequacy for uplift force

Observation: Garbage Storage and Segregation Shed RS @15



Apparently, inadequate connection was observed in the sheds for the uplift forced due
to lateral loading. Building engineer is required to check the connection adequacy for
uplift forces.

» Observation: Garbage Storage and Segregation Shed RS @5




Damage on column due to trolly impact

Observation: Garbage Storage and Segregation Shed RS @15



Damaged on the column due to
trolly impact was observed. Building
engineer is required to repair the
columns and provide a protective
barrier around the columns.

s Observation: Garbage Storage and Segregation Shed RS @5



Discrepancies in drawing

- Observation: CMS Shed RS@ /5w



M AMNGLE PURLIM=38X38X4mm
ME AMGLE PAFTER =333@{4mm

ZINCALUM MU ROOFING

r—100rmm @ PIPE COLLMM

o 10drren @ PIPE COLLIMA—»

SECTION OM GRID 1-3

MS Angle rafter shown in the as-built drawing, but on-site MS tube truss observed. Building
engineer is required to revise the as-built drawing.

,» Observation: CMS Shed RS@ /5w



Problems Observed
Building C
Iltem 1: Overstressed Columns considering BNBC live load.

Item 2: FoS of the pile foundation below BNBC requirement.

Iltem 3: Inconsistencies in EA report.

Iltem 4: Live load consideration.

Iltem 5: Damage on column due to trolly impact.
Iltem 6: Non-engineered RO Shed.

Iltem 7: Sign of water stagnant.

Boiler Room

Iltem 8: Absence of Design report.

Garbage Storage & Garbage Segregation

Iltem 9: Connection adequacy for uplift force.
ltem 10: Damage on column due to trolly impact.
CMS Shed

Iltem 11: Discrepancies in drawing.
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Priority Actions
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Recommended
Timeline

Observation Recommended Action Plan

Overstressed Columns considering Building is required to review the design,

01 BNBC live load. (Building C) load and column stresses. SVLE

02 (I??I\\gzrcsﬁir\?zsliid.cgﬂmj?;g é:;)nsidering Carryout remedial works where required. 6-months

03 FoS of the pile foundation below Building engineer is required to design, 6-weeks
BNBC requirement. (Building C) load and pile foundation stress.

04 ;?\ISBCO:e(::iere:'::aentTc();Sﬁ;;crim(;nC)below Carryout remedial works where required. ST

05 Inconsistencies in  EA  report. Building engineer is required to address 6-weeks

(Building C) the inconsistencies in the EA report.
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06

07

08

09

10

Observation

Live load consideration. (Building C)

Live load consideration. (Building C)

Damage on column due to trolly
impact. (Building C)

Non-engineered RO Shed. (Building
C)

Non-engineered RO Shed. (Building
C)

Recommended Action Plan

Building engineer is required to prepare
live load plan as per BNBC requirements.

Implement and maintain the floor live
load as per the prepared load plan.

Building engineer is required to repair
the columns and provide a protective
barrier around the columns.

Building engineer is required to check the
stability of the uplift forces.

Carryout remedial works where required.

Recommended

Timeline

6-weeks

6-weeks

6-months

6-weeks

6-months
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11

12

13

14

15

Observation

Signage of water stagnant. (Building
C)

Absence of Design report. (Boiler
Room)

Absence of Design report. (Boiler
Room)

Connection adequacy for uplift force.
(Garbage Storage & Garbage
Segregation)

Connection adequacy for uplift force.
(Garbage Storage & Garbage
Segregation)

Recommended Action Plan

Building engineer is required to fill the
tested areas by suitable method.

Building engineer is required to prepare
design report as per BNBC requirements.

Carry out remedial works where

required.

Building engineer is required to check the
connection adequacy for uplift forces.

Carry out remedial works where

required.

Recommended

Timeline

6-months

6-weeks

6-months

6-weeks

6-months
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16

17

Observation

Damage on column due to trolly
impact. (Garbage Storage & Garbage
Segregation)

Discrepancies in drawing. (CMS Shed)

Recommended Action Plan

Building engineer is required to repair
the columns and provide a protective
barrier around the columns.

Building engineer is required to revise
the drawing as per site condition.

Recommended
Timeline

6-months

6-weeks
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