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1. Building Information

1) Building-3 (Washing Building): The building is a five-storied (G+M+4) reinforced concrete (RC)
structure.

2) ETP: The ETP structure consists of two parts (Part-A: ETP Service Building and Part-B: ETP tanks).
The Service building is a two-storied (G+1) reinforced concrete (RC) structure which is structurally
separated from the ETP tank.

3) Process Water Tank: The building is a single-storied reinforced concrete structure with a
basement.

4) RMS: The structure is a single-storied steel shed.
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2. Observations:

Observation-1: Lack of information for the SMF detailing in the design report (Building-3 Washing
Building).

[SQUARE DENIM LIMITED] Table 3.6 Tuth g the adequacy of SMRF detiling of 1 typica eohona C1 -pant.)
- Pl Regind
; ) . . . \C1 3B & BNBC20)| (ACI318:14 & BNBC-20)
An excel program is prepared to check the SMRF detailing criteria. For showing a calcula -
of adequacy of SMRF detailing table for adequacy of a typical column has been shown be ‘I ”':”f“lu'\”’m ':“:““' T::_m: St
2loah i
Table 3.1-5: Table showing the adequacy of SMRF detailing of a typical column C1 -pai a0ieh $91imh ok
400eh $91mh 0k
fc 4.5 ksi fe Ok Spuca lops e | 40ch Wb 0k
Hops spucngal gt 03 Slmb [0
5 600ksi . gt [k W8imh o
fil  90.0 ksi $0ich Wik Ok
fy based on Mill Test| ~ 70.0 ki L) L L
I s 0
Col larger dimension, C1 354 inch Clis Ok
For Beam.
Col smaller dimension, €2 35.4 inch C2is Ok =
ettnse v sove Figure 3.1-7: Typical long section and x-section of Beam for SDC D (SMRF)
B 5 = ; P
Beam long bar dia along C1{ 25 mm Ok i The requirements of Beams long rebar for the structural system of SMRF-
et From figure 3.1-7 it is shown that provided long rebar-

Beam long bar dia along C2[ 25 mn Ok .- -u

.
" ‘
Clear height, b 216 inch : TR The minimum positive rebars are 7-25mm=5 33in’ which is greater than one-half of the
il maximum 7-25mm*S5-25mm=112%9.13=4 565 in
o

Column Smallest long. bar dia 25 mm

The minimum long rebar at any section is also 7-25mm=533in’ which is greater than

Colm Clear Cover| 2.0 ich 1/4#9.13=22825 in’. which satisfies the design criteria of SMRF shown in Figure 3.1-5
Hoop bar dia| 10 mm |2 From Figure 3.1-7 it is shown that provided stirups spacing at hoop zene =10mm@100"c/c and
Spacing at Hoops zone| 4.0 inch at midzone=10mm@100"c/c.
Tie bar dia 10 mm e Figure 3.1-4 represents the following criteria
- ) a4 = (750-40)/4=177 Smm=7"
No. of tie bar n Cl dir 9 Ok i)  S*smallestlong Bardia = 8%25/254=7.87"
i) 24*tie bar dia =24+10/25.4=9.45"
No. of e bar in €2 dir 9 Ok R iv)  300mm= 300254 =1181"
i The minimum of (i), (i), (iii) & (iv) is 7" which is more than that provided.
Factored axial force, Pyl

c) Stirrups shall be placed at not more than d/2 throughout the length of the member.

Larpest spacing betwn X-ties, hx| 5 inch
Total Length of ties in one Hoop at 10| 565.74

Wilih of Beam | Rarming into C1 e 206ach | Leave the cells blank for which there | .
With of Beam 2 Faming into the C1 side] 27 inch Fige 314 Tnorveseafccevntrquenat o Bom e SDCD (MRF) gy of this building also do not the requirement of SMRE. The detailing criteria of this

building lie in the structural system of SMRF

- 42 =(750-40)2=355mm=14"

e

which is greater than that provided.

Width of Beam 3 framing into the C2 side| 27 inch
Width of Beam 4 framing into the C2 side|

As reinforcement detailing provided meets all the requirements of the structural syste — 1| ;
SMREF, hence the structural system of this building is SMRF STHAPONA CONSULTANTS - STHAPONA CONSULTANT

So, the structural system of this building is SMRF

SMEF detailing checks provided in the design report

Description: The building engineer has prepared the design report based on Special Reinforced
Concrete Moment Frames (SMF). However, several key detailing checks have not been adequately
addressed in the report as per BNBC 2020 Part VI, Section 8.3.

The building engineer must ensure the check in compliance with all SMF detailing requirements
outlined in BNBC 2020 Sections 8.3.4, 8.3.5, 8.3.7, 8.3.8, and 8.3.11. These checks should be verified
and incorporated into the design report to ensure full alignment with the code provisions.

Observation-2: Lack of information in as-built drawing (Building-3 Washing Building).

Description: During inspection, floor raises, and false ceiling were found in the toilet zone which
were not mentioned in the drawing. The building engineer is required to survey the structure and
update the accurate as-built drawing as per actual site condition.
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Observation-3: Lack of height marking in the storage area (Building-3 Washing Building).

Description: Load restriction height marking was not provided in the storage areas. The factory is
required to provide load restriction height marking in the storage areas as per the floor loading

capacity and compliance requirement.

Observation-4: Lack of anchorage of the non-structural elements (Building-3 Washing Building).

perman Z & ot ey A
Description: The anchorage of ground floor storage rack was missing. Non-structural elements
suspended from, attached to, or resting atop the structure shall be adequately anchored and braced
to resist earthquake forces. The factory is required to brace/anchor all storage racks.

Observation-5: Possible falling hazard at the Ioading-unloading zone (Building-3 Washing Building).

|

Description: During the inspection, it was noted that the elevated loading-unloading platform lacked
railings or barriers at its edges, creating a potential falling hazard. The factory is required to install
appropriate safety barriers or railings to mitigate the risk of falls and ensure compliance with safety

standards.
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Observation-6: Lack of information for the SMF detailing and structural irregularity checks in the
design report. (ETP Service Building).

‘L | LUELL] | [°] Tl
Table 3.1-6: Table showing the adequacy of SMRF detailing of a typical columa €1 -part.2 -
5 Provikal Requid @
For showing a calculation of adequacy of SMRF detailing table for the adequacy of a typical e T E e et [ e Figwe 316 Lap spice rquirement for Beses or SDC D (SMF)
column has been shown below- ik b [ - i -f[F"- i
. . 17w o i I £ i
Table 3.1-5: Table showing the adequacy of SMRF detailing of column C1 (Ground Floor) u:::n = - . =
savnen ok =
fe|  45ksi sk ok
e [
f]  725ksi Zach ok
i 100.0 ksi 00 uch [
fy based on Mill Test| 70,0 ksi - e

Col larger dimension, C1 (x

Col smaller dimension, C2|

Beam bong bar din along C1| 20 mm ( StHAroNa Con mp’ga -

BeambngbardiaabongC2|  20mm ( .
Clearheight 1] 175 inch immiliiliiinnaa
o

Column Smallest long, bar dia

Column Clear Cover| 1.5 inch

Hoop bar dia] 10 nm

ically 2 in. € ‘over Suggest 1 n
Tic bar dial 10 mm
No. oftic bar in C1 dir ( P

No. of tie bar in C2 dir.|

Largest spacing betwn X-tics, I Figurs 3 1-4: Transverse reinforcement raquitement for Beama for SDC D (SMF)

Total Length of ties in one Hoop at 10|

Mt of (5, (3, (55) & () i 115.75mm which is more than that provided

Width of Beam 1 framing mto C'| side| 16 nch <) Stirrups shall be placed than d/2 throughout the length of the member.
Width of Beam 2 framing into the C1 side] 16 inch
Width of Beam 3 framing inlo the C2 side] 16 inch
L - - ine Specil dstuling criveria,
Widih of Beam 4 framing into the C2 side] 16 inch I Pio 71 e remsorcoment astaiing provasd mess an the vequurements of the stucral system of
SMRE, hence the scmucrural systemm of this building is SMRF.

SMF detailing checks in the design report

Description: The building engineer has prepared the design report based on Special Reinforced
Concrete Moment Frames (SMF). However, several key detailing checks have not been adequately
addressed in the report as per BNBC 2020 Part VI, Section 8.3. Apparently the two-storied ETP
building has irregular shape. In the irregularity check section, the building engineer has not
incorporated all horizontal and vertical irregularity checks as BNBC 2020 Table 6.1.4 and 6.1.5.

The building engineer must ensure the check in compliance with all SMF detailing requirements
outlined in BNBC 2020 Sections 8.3.4, 8.3.5, 8.3.7, 8.3.8, & 8.3.11 and all irregularities checks as per
BNBC 2020 section 1.3.4.2. These checks should be verified and incorporated into the design report
to ensure full alignment with the code provisions.
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Observation-7: Mismatch between as-built drawing and onsite condition (Process Water Tank).

é% FLOOR BEAM LAYOUT

2-25 mm @ 5T 4-25mm @ 5T 2-25 mm & 5T —4-25 mm @ 5T —2-25 mm @ 5T

N
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“—H 2h ' ,ﬂzi;:ﬁ,

2-25 mm @ §T

FZ-&G mm & 5T
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+2-16 Em BEXT

I _:JLA

)

b b
L (5004750 1 L {500x750) t

LONG SECTION OF FLOOR BEAM-FBE_&DU X 750)~ (500 X 600

EEERGE

Description: During inspection, mismatch was found between the provided as-built drawing and actual
site condition. The depth of the roof beam FB2 was found 500 X 600 instead of (500 X 750) in two
spans. The building engineer is required to survey the structure and update the accurate as-built
drawing as per actual site condition.
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Observation-8: Mismatch and lack of information in provided drawing (RMS).

T :..gﬁ nl\\\\\\\\\

(NN

—_—

Description: During inspection, mismatch and lack of information were observed between the
provided drawing and actual site condition. The size of truss member differed with provided drawing-
top and bottom chords found L-50x50x4 instead of L-38x38x4. The elevation heights were measured
as 3.73 m & 3.4 m, where drawing shown 3.6 m and 3.2 m respectively. Additionally, the drawings

lacked information on the truss depth and vertical chord dimensions, foundation, and RC columns were
inaccurately shown as masonry columns in the provided drawing.

The building engineer is required to survey the whole structure and prepare accurate as-built drawing
as per actual site condition.
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Observation-9: Absence of bracing system (RMS Shed).

Description: Roof truss system observed along the north-south direction. No bracing or strut member
observed in the east-west direction.

The building engineer is required to suggest adequate size of roof bracing and strut member. Submit
the design of bracing system as part of safety check report to RSC for review.
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3. Action Plan:

|
tl\ir)n Observation Action Plan Timeline
The building engineer is required to incorporate
1. | Lack of inf tion for th all the SMF detailing and requirements as per | within 6
' acko |n.c.>rm§ lon for ) € BNBC 2020 in the design report. Submit the | weeks
SMF detailing in the design . . .
S revised design documents to RSC for review.
report (Building-3). o
2. Carry out remedial work if required. within 6
months
Th i1di . . . h
Lack of information in as-built  building engineer s required to survey t _e within 6
3. ) . whole structure and update the as-built
drawing (Building-3) . . . .\ weeks
drawing reflecting actual site condition.
The factory is required to provide load
4 Lack of height marking in the | restriction height marking in the storage areas | within 6
" | storage area (Building-3). as per the floor loading capacity and compliance | weeks
requirement.
Anchorage of the non- ; ) ) o
5 | structural elements The factory is required to brace/anchor all | within 6
o storage racks. months
(Building-3).
The f i i i I i
Possible falling hazard at the e actorY is requ.lred to |n.st.a approprlate o
. . safety barriers or railings to mitigate the risk of | within 6
6. | loading-unloading zone ) . .
. falling and ensure compliance with safety | weeks
(Building-3).
standards.
_ ' The building engineer is required to incorporate
. Lack of mfgrmahon for the all the SMF detailing and irregularity checks as | within 6
' ?MF det%\lllng and §tructural per BNBC 2020 in the design report. Submit the | weeks
irregularity checks in the revised design documents to RSC for review.
design report
. - . . . within 6
8. | (ETP Service Building). Carry out remedial work if required.
months
Mismatch between as-built | The building engineer is required to survey the within 6
9, | drawing and onsite condition | structure and update the accurate as-built weeks
(Process Water Tank). drawing as per actual site condition.
Mismatch and lack of The building engineer is required to survey the within 6
10.| information in provided whole structure and prepare accurate as-built
. . . i weeks
drawing (RMS). drawing as per actual site condition.
The building engineer is required to suggest
11 Absence of bracing system adequate size of roof bracing and strut | within6
‘| (RMS Shed). member. Submit the design of bracing system | weeks
as part of safety check report to RSC for review.
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