PERUMAHAN KEKAL MANGSA BANJIR ( RKB)

AYS TO IMPROVE THE OUTFLOW OF CURRENCY IS THE UTILIZATION OF IAL BULDING SYSTEM ( IBS )

Single Storey Bungalow

RM 15,570.90
1049.58 ft2

HC PRECAST SYSTEM

IBS Superstructure In Malaysia 3inl
Load Bearing Wall + Modular Shear Keys Wet Joint + Box System
- Speed, Quality & Environment



IBSISASYSTEM NOT A COMPONENTS

‘“ significantly difference from traditional cast in-situ
construction which relies heavily on customized site work ”

We would like to highlight that we have not received any Soil
Investigation information. As such, we have made several
assumptions for the design of the said building's foundation.
This design is based on the assumption that the soil bearing
pressure is at least SOKN/m2.

- The wall is designed to provide adequate fire resistance according to demand ( with minimum 2hours as per BS8110)
- The systemis designed and approved by PE and endorsed by independent checker
- Thickness of the wall can be customized according to requirement
- Our design and casting are following strictly to British Standard

ONE OF THE WAYSTO IMPROVE THE OUTFLOW OF CURRENCYIS
THE UTILIZATION OF INDUSTRIAL BUILDING SYSTEM (IBS)




HC Precast System: Industrial Building System or Component?
Tiong, P.L.Y. and Teow, B.H.

What are the important elements required to complete a building to perform its function?
Buildings, as we know require few basic structural components to form an integral system to contain
its occupants to protect them from weather and external hazards. These components, as we know are
beam, column, staircase and wall.

To speed up construction as well as decreasing dependant on heavy site works, the government
are encouraging a relatively new-method of construction, termed as Industrialized Building System
(IBS). However, what does IBS truly mean? Many precast manufacturers turn to use limited types of
precast element in order to satisfy the minimum percentage of prefabricated materials in order to
qualify for government projects. For example, by resorting to only precast beam and column (i.e.
precast skeletal system), large amount of brick-wall assembling work is still required when the frame
is in place. The same goes for concreting of staircase. Some may say, why don’t we use precast wall
together with precast frame? Okay, while this problem does not occur in countries like the U.S. or
European, we have to accept the fact that the construction tolerance of local builders is a serious
issue. The precast wall is unable to sit in place if the frame system beneath or above the wall does not
form the exact angle as required.

Hence, in HC Precast System, we have come up with a complete precast building system where
the level of site grouting work is kept to minimum. Only casting of connection between the precast
elements is required. The complete system, consisting of precast beam, load-bearing wall, and
staircase are able to provide the whole precast system rather than individual components. Besides
that, our casting and lifting technology are able to produce wall panel with any types of openings,
thus eliminating the need to rely on conventional brick-wall even for special architectural demands.






RUMAH KEKAL MANGSA BANJIR - JENIS SEBUAH
(1049.58 Sqft) : RM 15,570.90
87% Precast Element at Factory
13% Wet work on Site ( by system formwork)

Description

Ground Floor

Wet Joint
Precast Beam
Insitu Beam

Sub Total

Total

Rate / m*

| Total Amount

GFA

Rate / m* GFA

Rate/fPGFA |

Percentage

Precast

5 L S

1

7.301

900.00

Bl - A LD

1557080

97.50

0.405

12.65

2187

In-situ

Scope of Works For Superstructure are as below:

Included :

1. Superstructure design calculation.

2, Supply & Install.

3. Setting out (panel)

4. TBM for eachblock & 4 +2 Boundary point per unit must be provided.
5. Mobile crane.

6. Shop drawing for M&E locationlayout related to panel wall casting,

(Subject to client / consultant confirmation)

Excluded :

. Substructure design by others.

. Skim coat,

. Storage yard at project site : S0mm thick crusher-run base.
. Access road at project site.

. Temporary water & electricity supply.

. Quarters for workers.

. Security atsite for our material & system formwork.

CoO A S N B W DN e

. Contractor All Risks Insurance.




A) Lukisan

1) Lukisan arkitek JKR ditukarkan kepada HC Precast System
Converting JKR architect drawing to HC Precast

Senarai Lukisan — 01 November 2015

Bil Tajuk Lukisan Nombor Lukisan

Pelan Aras Satu Dan Cadangan Pelan

- JKR/HC/CA/11/01/PEL 15/008/RBB/P/01
Tapak

2 Pelan Bumbung Dan Pelan Siling JKR/HC/CA/11/01/PEL 15/008/RBB/P/02

3 Keratan A — A & Jadual Pintu Tingkap JKR/HC/CA/11/01/PEL 15/008/RBB/K/01

4 Keratan B- B JKR/HC/CA/11/01/PEL 15/008/RBB/K/02
5 | Tampak Hadapan dan Belakang JKR/HC/CA/11/01/PEL 15/008/RBB/T/01
6 | Tampak Sisis Kanan JKR/HC/CA/11/01/PEL 15/008/RBB/T/02
7 | Tampak SisiKiri JKR/HC/CA/11/01/PEL 15/008/RBB/T/03
8 Butiran Tandas & Bilik Mandi JKR/HC/CA/11/01/PEL 15/008/RBB/B/01

2) Lukisan 3D HC System dan pelan lantai — Vol : CD-2
HC System 3D drawing & layout

3) Pelan Struktur
Structure layout

4) Senarai arkitek panel HC Precast — Vol : CD-5
HC system architectural panel list

5) Senarai struktur panel dinding dan rasuk — Vol : CD-6
Structural panel & beam list

6) Lukisan M&E untuk pengesahan lokasi oleh klien
HC Precast M& E Shop drawing for client confirmation location

B) Structure design calculation — PE endorse ment

C) Program Kerja ‘Production, Delivery, Installation & Quality Control Schedule’

1) Program kerja pengeluaran (production) bagi 73 unit
2) Program kerja bagi 43 unit

3) Program kerja bagi 30 unit

4) Program Kerja bagi 2 unit rumah contoh RKB

D) Video — 3D Model Rumah RKB



CADANGAN RUMAH KEKAL MANGSA BANJIR

SENARAI LUKISAN — 05 MAC 2015

BIL

[ T o[ [~ [« [ [~

- JENIS SEBUAH

[ TAJUK LUKISAN NOMBOR LUKISAN

PELAN ARAS SATU DAN CADANGAN PELAN TAPAK | JKR /HG/CA/11/01/PEL 15/008/RB1/P/01 (PINDAAN B)
.| PELAN BUMBUNG | DAN PELAN SILING | JKR /HG/CA/11/01/PEL 15/008/RB1/P/02 (PINDAAN B)
| KERATAN A — A & JADUAL PINTU TINGKAP KR HC/CA/11/01/PEL 15/008/RB1/K/01 (PINDAAN B)
 |KeRAN B -B T | KR /Ho/c/11/01/PEL 15/008/RB1/K/02 (PNDMN B) |
| TAVPAK HADAPAN & BELAKANG T [ R /Ho/ea/11/01/PEL 15/008/R81/1/01 (PNDAM B) |
| TAMPAK. SIS KANAN [ KR /He/Ca/11/01/PEL 15/008/RB1/T/02 (PINDA B) |
| Tawpak sis1 kR . TUKR /HG/CA/11/01/PEL 15/008/R81,/1/03 (PNDAAN E)
| BUTIRAN TANDAS — PELAN LANTAI & KERATAN [JkR /He/cA/11/01/PEL 15/008/RB1/B/01 (PINDAN B)

CAWANGAN ARKITEK
IBU PEJABAT JABATAN KERJA RAYA
MALAYSIA



- o aomiy e T _T ]
| | |
Andaion garison_sempodan
Keperluan dan kedudukan - ® @
tangki nafis ditentukan g g
oleh Jurutera di tapak £
bina . — 7['\ = -
g, — BT —— 1 —— C) —
Paip air b & . }‘ | Anjakan bangunan
mjﬁk?,:mt:::gm g - E'E } minimun 3 meter dari
“ rl garis sempadon
r ¥ ¥ J'" 5 )
o —
S/s Sinki pada ketinggian
900mm di posang pada g
dinding ¢ min. 3000 7
i
8 \\
Ot—— -
[
TANDAS
§ Jubin Seramik !
§ AL 0.150 | 8 lepdan Simen epaon Simen e - —— = ._® = _§..
@D : — A > D 0200 | |1 [AL 0200 A __—'_.k*; W N
|I = || | \
& N 19" ‘ - =
(D\ ___ BILIKMANDI| - |® ¥ S ‘ N Cadangan
=/ Jubin Seram‘k " julnrt'kluluun
mas|
(AL 0450 ] BILIK TIDUR J" RUANG g diputuskan di g
g 2 MAKAN H tapak bina
48 @ lepaan Simen ’ lepaon Simen 12
[ AL 0200 L
© o | et s b~
1] » 1 U
“@l =~ 100 Tbl. precast concrete wall dgn 3mm tbl CADANGAN PELAN TAPAK
BILIKTIDUR ] RUANG skim coat di kedua belah parmukaan ber- SKALA1:180
g : ‘ 15‘ i I TA’\éU d serta 1 lapisan cat pelapik dan satu lapisan
lepaon 3imen y lepaan Simen | cat tahan cuaca disebelah luar (dgn 2 ton
l [CaL0.2007] 1 [CAL 0.200 ,l wana). 1 lapisan cat pelapik dan satu NOTA KELLUASAN RUANG UNT — —
) Ir@) ® 4 lapisan cat emulsi disebelah dalam. 1. Soiz dan perielokan Giang s rujuk BILICETERMGAN 77FHER PERSECI | KA PERSEC
B\ | | || oo i butiran Jurutera 1. | RUANG TAMU 13.68 147.25
- == = s —y B0 i B L B, S ..o NN -
\L 8 =1 | ® — o \ 2. Semua Pintu don Tingkop perlu diengkopi | 2. |RUANG MAKMN 11.40 127.11
gi l : ‘® 3 ! LAII’I:J“(‘ET};}.\"N us?l.w_w—'l —— Tiang kenkrit rujuk jurutera dengan konkrit fintol rujuk buliron Jurutera | Ty TIpUR TIDUR 1 1296 138.50
(A) B S ‘I === S T T | Pivoamy B ) 4. | BILIK TIDUR TIDUR 2 10.80 116.25
i 1. Tambahan dinding bata i bahagion depan | 1. Pinda lokasi Pintu m dor kedwdkn | |5, |BLK TOUR TIOR3 | Be4 | 9300 |
B B — pintu Bilk Mandi (Grid 1a-1b). Grid 20 kepoda Grid -~ —
=I___ 2, Pindo kedudukan sinki pada Grid 1b, 2 F":“"k:ﬂma“é;db[") kpd. 72 (2 bil) | |6 |DAPLR B I SO
pada kedudukan .
PELAN ARAS SATU 3 Fonto olebion b v o tom, | |TofBLCMADl | 288 3100
"SKALA 1:100 " k;pnéa 16mm. 0 ) 8. | TANDAS 288 31.00 |
ling di bahagion luor (roof eaves e = - 1 [
o e duklnnlguuﬂlcnn gjl R | ﬂm-m_ o 775'48 &
= KETUA PENOLONG PENGARAH KANAN PROJEK . _ - TAJUK_LUKISAN _ _ NO. LUKISAN e Elekironis
B JER
| Trteven CADANGAN RUMAH KEKAL MANGSA e PELAN ARAS SATU ||**®meicatnotpeL tsioosrs1Piot
| e o0 o BANJIR o CADANGAN PELAN ([ AB] | | | | |
‘ 7 e JENIS SEBUAH TAPAK IR ST R T V)
| MASSROL Nwma B.MD SALLEH MEADZIL NIK 1 100 05/03/2015

|
|




150 Gallon “H
diletak diates

Jurutera

]
]
100mm kk. tapak rujuk J

NG

IDPE Tank’
50mm x

+ 0.42mm BTM (0.48mm TCT) Bumbung
keluli aloi zink-aluminium d1er|gknp|
dgn oksessori 'ridge caping’, apron

mould, flashing mengikut spesifikasi

| pembekal yong diluluskan

+ Sistem kekuda bumbung yang
diluluskan oleh JKR

+ 1 Lopisan penebat haba dua
permukaan jenis alum. foil yang

diluluskan oleh pihak JKR
+ Kecerunan Bumbung adalah 15'

+ Bmm Thl. "Simen Board tumpu kasau

®

@__2

©

o) -

=

CAWANGAN ARKITEK

" PENGARAH CAWANGAN ARKITEK

IBU PEJABAT IIIIIM KERIA RAYA

0)

10200
3000

PELAN BUMBUNG

SKALA1:100

Ar. SUTINA BT GHAZALLI
PENOLONG PENGARAH KANAN

PEMBINAN SILING

« 1200 X 1200 X 8mm tbl. ‘Gypsum Board’
yang dipasang tetap pada kerangka bumbung
yang diluluskan Jurutera

2400
=
>
z
o

: [
“|  BILIK MANDI g -

 KETUA PENOLONG PENGARAH KANAN _PROJEK

CADANGAN RUMAH KEKAL MANGSA

|MASSROL NIZZAM B M.) ‘SAIL[H || ;;;MNJ qW‘N-‘VI\N NIK_[BRAHIM

ORCRDRORE

| ¥

3600 3800
00 L 10 , 2 200 1400 s 400 | 00
i e, e _T ! 1
| i
N I O :
T N -
: I v - !
(S 1 1 i
S\E‘ i ===y BILIK
TIDUR 3
_—— = — I
[ \\H. : I B
| - |
- T . -
N W
[l ¥
BILIKTIDUR 2 RUANG
q MAKAN
kit
<1
f 4 | %
B e .
7z
I \ { [
W \\_I I
f ] RUANG
BILKTIDUR 1 | i) i
U ]
" Ji|' \L
- L -
_ LANGKAN
e | S———— N -
i ‘ i

PELAN SILING

PNDMN A PINDAN B 'SKALA1:100
1. Tombohon dinding bata di bahagian bahagian depan | 1. Pinda lokesi Pintu P1 dari kedudukan
pintu Bilk Mandi (Grid 1a-1b). Grid 2a kepado Grid 2.
2. Pinda kedudukan sinki pada Grid 1b. 2. Pinda tingkap T1 (1 bil) kpd. T2 (2 bi.)
kedudukon Grid E.
3. Pinda ketebalon lepa simen dari 18mm
kepada 16mm.
4. Siling di bahagian luar (roof eoves)
o dikelugrkan
TAJUK LUKISAN NO. LUKISAN File Elektronik: ...

e PELAN BUMBUNG

JKR HC/CA/11/01/PEL 15/008/RB1/P/02
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PIOMN A ~ [emomws
1. Tambahan dinding bota di bahagion depan
pintu Bilik Mandi (Grid 10-1b).

2. Pinda kedudukan sinki pada Grid 1b.

Grid 20 kepada Grid 2.

1. Pinda lokesi Pintu P1 dori kedudukon

2. Pinda tingkap T1 (1 bil) kpd. T2 (2 bil)
pada kedudukan Grid E.

3. Pinda ketebalan lepa simen dori 18mm

kepada 16mm.

4. Siling di bohagian luar (roof eaves)
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PNDMN A [ Pivow B -

1. Tombahan dinding bata di bahagion depan | 1. Pinda tokasi Pintu P1 dari kedudukan
pintu Biik Mondi (6rid 1a~1b). Grid 2a kepada GT 2 ) -
B i S e Ttk 2. Pinda tingkop T1 (1 bil.) kpd. T2 (2 bil

2. Pinda kedudukan sinki pada poda kedudukan Grid E.

3. Pinda ketebalan lepa simen dari 18mm
kepada 16mm.

4. Siling di bahagion fuar (roof eaves)
dikeluarkan
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Aras Bumbung

0.42mm BTM (0.48mm TCT) Bumbung keluli
aloi zink—aluminium dilengkapi dgn aksessori
'ridge coping’, apron mould, flashing mengikut
spesifikasi pembekal yang diluluskan
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jenis alum. foil yong diluluskan oleh pihak
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[ PNDAN A | pnoan s
1. Tambahan dinding bata di bahagian depan | 1. Pinda lokasi Pintu P1 dari kedudukan
pintu Bifk Mandi (Grid 1a-1b). Grid 2 kepada GrEd 2 : -
2. Pinda kedudukan sinki pada Grid 1b. | 2. Pinda tingkap T1 (1 bl.) kpd. 12 (2 bil,
WL RS A R | o loduukon Gid E
3. Pinda ketebalan lepo simen dari 18mm
kepada 16mm.
4, Siling di bahagion luar (roof eaves)
dikeluarkan B
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Aras Bumbung
v

i

PEMBINAAN_BUMBUNG
» 0.42mm BTM (0.48mm TCT) Bumbung keluli
aloi zink—aluminium dilengkapi dgn aksessori
'ridge caping’, apron mould, flashing mengikut
spesifikasi pembekal yong diluluskan
Sistem kekuda bumbung yong diluluskan oleh
JKR
1 Laopisan penenbat haba dua permukoon
jenis alum. foil yang diluluskan cleh pihak

R

Kecerunan Bumbung odaloh 15
6mm Thl. "Simen Board tumpu kosau

tbl skim coat di kedua belah permukaan
berserta 1 lapisan cat pelapik dan satu

lapisan cat tahan cuaca disebelah luar (dgn I
2 ton warna). 1 lapisan cat pelapik dan satu [ !
lapisan cat emulsi disebelah dalam. ——— '

100 Tbl. precast concrete wall dgn 3mm ) ‘

3200
3000

Aras Satu
v

\
¥ 1

A
Aras Tanah/Jalan

200

TAMPAK SISI KIRI

SKALA1:75

PENGARAH CAWANGAN ARKITE!

SUTINA BT GHAZALL

PENOLONG PENGARAH_KANAN

PENOLONG PENGARAH

|W\SS7CL NIZZAM B. MD SALLEH ||‘¢\K ;;AD SYAHMAN NiK_IBRAHIN | |

PINDAMN A Tenomne

1. Tambohan dinding bota di bnhuqiun depun
pintu Bik Mandi (Grid 1a=1b).

2. Pinda kedudukan sinki poda Grid 1b.

Grid 20 kepada Grid 2.

2. Pinda tingkap T4 (1 bil.) kpd. T2 (2 bil.)
pada kedudukan Grid E.

3. Pinda ketebolan lepa simen dari 18mm

kepoda 16mm.
4. Siling di bahagian luar (roof eoves)
- . _ dikeluorken R
e S —— e - _ TANK LUKSAN "~ NO._LUKISAN _File Eleklronik ...
CADANGAN RUMAH KEKAL MANGSA e TAMPAK SISI KIRI JKRHQCN11M1JPEL1WWRB1UJM
BANJIR mow |AB| | | | | |
e JENIS SEBUAH

1. Pinda lokasi Pintu P1 dori kedudukon




PINDAAN A [ Pnoaan 8

1. Tombahan dinding bata di bahagian depani. Pinda lokasi Pintu P1 dari kedudukan
pintu Bilik Mandi (Grid 1a—1b). Grid 20 kepoda Grid 2.
2. Pinda kedudukan sinki pada Grd 1b, | 2 Pinda tingkop T1 (1 bil) kpd. T2 (2 bl
poda kedudukan Grid E.
3. Pinda ketebalan lepa simen dari 18mm
kepada 16mm.
4. Siling di bahagian luar (roof eaves)
| dikeluarkan = N

| 150 Gallon 'HDPE Tank' diletak diatas
50mm x 100mm k.k. tapak rujuk
Jurutera
= rasuk konkrit rujuk butiran jurutera
~——1200 X 1200 X 8mm tbl. siling ‘Gypsum
Board'yang dipasang tetap pada kerangka
bumbung yang di luluskan Jurutera

~ARAS SILING ==~
———— Tingkap & pintu rujuk jadual & spesifikasi

300 x 300 x Bmm tbl. kemasan jubin
————— seramik dinding ( jenis cerah ) nujuk
kelulusan Arkitek
==—————100 Tbl. precast concrete wall dgn 3mm tbl skim
coat di kedua belah permukaan dan kemasan
jubin seramik sehingga ketinggian 1500mm.
- Kelengkapan tandas rujuk spesifikasi
& kelulusan Arkitek
Pemasangan paip agihan & saliran
* buangan rujuk butiran jurutera

@

2100

rasuk & papak lantai rujuk butiran jurutera

Q) /\KERATAN J-J @ D b

E)r— - A = \_/TANDAS & BILIK MANDI
s T SKALA 1:50 24
1200 1200
= tandas rujuk spesifikasi 150 Gallen "HDPE Tank' diletak diatas
- PUR & kelulusan Arkitek 50mm x 100mm k k. tapak rujuk |
% @ n Simen) Jurutera
e _SZAUSRASUK
5 J =% Tingkap & pintu rujuk jadual & i
spesifikasi
% Tingkap & pintu rujuk jadual & spesifikasi -
g =150 Gallon 'HDPE Tank' diletak diatas |
@} 50mm x 100mm k.k. tapak rujuk a
- Jurutera
o4 U
K @ = ﬁ 300 x 300 x 8mm tbl. kemasan jubin é % @ -
§ H— mli T :ﬁ.ﬂﬂ:,lfxl,::éf el 300 x 300 x Bmm tbl. kemasan jubin - HH=-
seramik dinding ( jenis cerah ) rujuk
- — ~100 Tbl. precast concrete wall dgn 3mm tl skim kelulusan Arkitek
(D)W 1 - W= e 77~ - coal dikedua belah permukaan dan kemasan 100 Thl. precast concrete wall dgn 3mm il ———
jubin seramik sehingga kefinggian 1500mm. skim coat di kedua belah permukaan dan
% J=F ~ tiang kankrit rujuk butiran jurutera kemasan jubin seramik sehingga ketinggian 1500mm. |
/ BILIK TIDUR 2 e MEMUSZ . |
‘: T (lepaan Simen) BB ARAS TANDAS 2= P r——
/ \PELAN LANTAI /~ \KERATAN K-K
\_/TANDAS & BILIK MANDI \__/TANDAS & BILIK MANDI
SKALA1:50 SKALA 1 :80
o " PENOATAN CAWANGAN ARKTEX__ KETUA PENOLONG PENGAAH KAV PROVEX_ . Ccew o Tl Fok =

!ff_lf_| | W m;g\xk — || CADANGAN RUMAH KEKAL MANGSA |[ BUTIRAN TANDAS JKR HCICA/11/01/PEL 15/008/RB1/BI01

FE. G PeGA PENOLONG PENGARAH | BANJIR & BILIK MANDI powi [AB| | | | | |
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HC PRECAST SYSTEM

TITLE : CADANGAN RUMAL KEKAL MANGSA BANIJIR
TYPE : JENIS SEBUAH BERKELOMPOK
CONCRETE: G30

SUMMARIZE OF PANEL NUMBER

Type Qty of Panel Nos of Unit Volum? nljf)r Unit
Jenis Sebuah 15 2 14.960
TOTAL 15 26 14.960

Weight per Unit
(tonnes)

36.053

36.053

Total Volume

(m?)
388.960

388.960

Total Weight
(tonnes)

937.378

937.378



JENIS SEBUAH BERKELOMPOK

~ Panel Check List
~ Architectural Panel List
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HC PRECAST SYSTEM

TITLE : CADANGAN RUMAL KEKAL MANGSA BANJIR
TYPE : JENIS SEBUAH BERKELOMPOK
CONCRETE: G30

E .E’ i X . . Starter Bar Power pt. . . . .
POSITION | PANEL NAME 2 ,, E'E Refer site Par?el P&F Middle Window Door Wa}ll Light 6A Switch | TV Outlet | Tel Outlet | DB/Meter (.pld Water Voslumc Welght_
5 é 2 Iol PS mould Height P&F Side| Top 325(h) 1525(h) point 1525(h) 325(h) 325(h) 2305(h) | Pipe (m?) (Tonnes)
lgr 7200 (W2)(W2)(D1)(W2) 7 yes 3058 std w2 D1 yes 1.916 4.618
2gr |sa75 - . 3025 std . yes . . . . 1.105 2663
3gr .3350 (D2) . 3025 std D2 ves . . 0.906 2.183
Agr 1950 (D3) 7 yes 3025 std D3 yes 0.581 1.352
Sgr 6150 (W3) (W3) (W2) 7 yes 3025 std W3 & W2 yes 1.724 4.155
6gr 1110 3025 std yes 0.340 0.819
Tar 1200 (D3) 7 3025 std D3 yes 0.438 1.056
8gr . 850 - . 2245 std . yes . . . . 0.193 0.465
Qgr 3025 yes 3025 std yes 0.920 2.217
10gr 2450 (W2) 3025  non-std 1 w2 yes 0.609 1.468
Ilgr |6200(D2)(D2) 7 yes 3025 std D2 yes 1.490 3.591
12gr 3200 7 3025 std yes 0.973 2.345
13gr 310 - . 3026 std ' ves ' ' ' . 0,957 2.306
14gr . 3150 - . 3025 std . yes . . . . 0.957 2.306
15gr 7200 (W1)(D1) (W1) 7 yes 3058 std w1 D1 yes 1.871 4.509

14.960 36.053
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CADANGAN RUMAH KEKAL MANGSA BANJIR - JENIS SEBUARH 5 1) GENERAL

e A a) DESIGN DATA

CODE USED
STRUCTURE DESIGN CALCULATIONS STRUCTURAL CONCRETE : BS8110
Pt STRUCTURAL STEEL : BS5950
== LOADING . BS6399

b) MATERIAL DATA

CLIENT JABATAN KERJA RAYA MALAYSIA
(PUBLIC WORKS DEPARTMENT MALAYSIA} = CONCRETE GRADE D 30 N/mm?
CAWANGAN KERJA BANGUNAN 1 STEEL REINFORCEMENT . T=460 Nfmm?
(BUILDING WORKS BRANCH} R= 250 N/mm?

IBU PEJABAT JKR MALAYSIA

(PW D. HEAD QUARTERS MALAYSIA) c) FOUNDATION USED : STRIP FOOTING

TINGKAT 13, 13A & 17, MENARA PJD FOOTING . 50 kN/m?

No. 50, JALAN TUN RAZAK, 50400 KUALA LUMPUR

Telefon :03-2618 7002 (Pengarah Kanan) 2) DESIGN CONSIDERATIONS

a) PRECAST WALLS ARE DESIGNED AS LOAD BEARING WALLS
b) STRIP FOOTING WILL BE INTEGRATED WITH THE GROUND SLAB
¢) MINIMUM SOIL BEARING PRESSURE OF 50Kn/m’

*:03-2618 7009 (KPPK BPKS)
Faxsimilli: 03-4041 1925 (Pej Pengarah Kanan)

- 03-2618 7059 (BPKS}

GTRUCTURE ENGINEER EPKM ENGINEERING SDN. EHD
B2-08, PJ industiial Fark
Jalan Kemajuan, Section 13

46200 Petaling Jaya e ah PR0$\
Selangor Darul Ehsan /o %

Tel/Fax. 03-7931 8112
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1
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Job Title. Rumah Kekal Mangsa Banijir Ref
By Dateqg.Dec-15 chd
File truss.std OateTime 18- Jan-2016 13:07

Cliemt KR
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Fis=r MZ = F‘_R_EE_

Load 1
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Job No Sheet No Rev
1
Software licensed o it
Job Title: Rumah Kekal Mangsa Banjir Fet
By Dateqg-Dec-15 s
Client  JKR File russ.std Date/Time {8-Jan-2016 13:07

F—*‘ﬁ

.J Software licensed to

Load 2

Job Mo Sheet No Rev
Part
Job Title Rumah Kekal Mangsa Banijir Ref
8y Date18-Dec-15 Chd
File truss.std DatelTime 1g-Jan-2016 13:07

Cliemt KR

Job Information

Engineer Checked Approved
Name:
Date: 18-Dec-15
| Structure Type | PLANE FRAME |
| Number of Nodes [ 21 | Highest Node | 27 I
I Number of Elements \ 36 | Highest Beam } 42 |
| Number of Basic Load Cases | 3]
| Number of Combination Load Gases | 4

Included in this printout are data for:
I All The Whole Structure l

Included in this printout are results for load cases:

Type Name
Primary 1 DL
Primary 2 Bl
Primary 3 WL
Combination 5 DL+LL
Gombination 6 GENERATED BRITISH BS 5950 1
Combination 7 GENERATED BRITISH BS 5950 2
Combination 8 GENERATED BRITISH BS 5950 3
Nodes
Node X i z
(m) (m) (m)
1 0.000 0.000 0.000
2 7.400 0.000 0.000
4 3.700 0.991 0.000
5 -0.869 -0.233 0.000
6 8.269 -0.233 0.000
I 3.700 0.000 0.000
8 0.925 0.000 0.000
9 1.850 0.000 0.000
10 2.775 0.000 0.000
1 3.237 0.867 0.000
13 2.313 0.619 0.000
14 1.850 0.495 0.000
15 1.388 0.372 0.000
17 0.463 0.124 0.000
18 4.625 0.000 0.000
19 5.550 0.000 0.000
20 6.475 0.000 0.000
21 4.162 0.867 0.000
23 5.088 0.619 0.000
25 6.012 0.372 0.000

Print Time/Date: 18/01/2016 14:17

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1

Print Time/Date: 18/01/2016 13:10

STAAD.Pro for Windows 20.07.04.12

Print Run 1 o 13
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— Job No Sheet No Rev = Job No Sheet No Rev
= e .
B’J Software licensed 10 Fait Q Software licensed to Part
Job Title Rumah Kekal Mangsa Banjir Ref Job Title. Rumah Kekal Mangsa Banjir Ret

By Date1g8-Dec-15 Chd By Date8.Dec-15 Chd
I clent  JKR File truss.std Date/me 18-Jan-2016 13:07 Client  JKR File 1russ.std DaielMime {g.jan-2016 13:07
I Nodes Cont... Materials
Node X Y iz Mat Name E v Density [+
(m) (m) (m) T (KN/mm?) (kg/m?) (1/%K)
27 6.938 0.124 0.000 1 STEEL 205.000 0.300 7.83E+3 12E -6
2 STAINLESSSTEEL 197.930 0.300 7.83E+3 18E -6
3 ALUMINUM 68.948 0.330 | 2.71E+3 23E -6
Beams 4 CONCRETE 21.718 0.170 2.4E+3 10E -6
Beam | Node A | Node B| Length Pmperry' B
(m) (degrees)

1 1 8 0.925 1 0 M

3 4 1 0.479 1 0 Node X Y Z (24 rY rZ

4 4 21 0.479 1 0 (kN/mm) | (kN/mm) | (kN/mm) |(kN'm/deg) | (kN'm/deg) | (kN m/deg)

5 1 b 0.900 1 0 1 Fixed Fixed Fixed - - -

6 2 6 0.900 1 0 2 Fixed Fixed Fixed - -

Té 7 18 0.925 1 0

8 8 9 0.925 1 0

9 9 10 0925 1 0 Basic Load Cases

10 10 7 0.925 1 0 Noriber e

" 1 13 0.958 1 0

13 13 14 0.479 1 0

14 14 15 0.479 1 0 ! 2

15 15 17 0.958 1 0 i \I;\I’,_L

17 17 1 0.479 1 0

18 4 0.991 1 0

19 i 1" 0.983 1 0 . =

= = = = = Combination Load Cases

21 10 13 0.773 1 0 Comb. Combination L/C Name Primary Primary L/C Name Factor

22 9 13 0.773 1 0

23 9 15 0.593 1 0 5 DL+LL 1 DL 1.00

24 1h: 8 0.593 1 0 2 LL 1.00

25 8 17 0.478 1 0 6 GENERATED BRITISH BS 5950 1 1 DL 1.40

26 18 19 0.925 1 0 2 UE 1.60

27 19 20 0.925 1 0 1 ‘GENERATED BRITISH BS 5350 2 1 DL 1.40

28 20 2 0.925 1 0 3 WL 1.40

29 21 23 0.958 1 0 8 GENERATED BRITISH BS 5950 3 1 DL 1.20

31 23 25 0.958 1 0 2 LL 1.20

33 25 27 0.958 1 0 3 WL 1.20

35 27 2 0.479 1 0

36 7. 21 0.983 1 0

37 21 18 0.983 1 0

38 18 23 0.773 1 0

39 23 18 0.773 1 0

40 19 25 0.593 1 0

41 25 20 0.593 1 0

42 27 20 0.479 1 0

Section Properties
Prop Section Area lyy lzz J Material
(em?) (em’) (em’) (em’)
1 CH76X38 8.530 10.700 74.100 1.106 | STEEL

Print Time/Date: 18/01/2016 13:10

STAAD.Pro for Windows 20.07.04.12

Print Run 2 of 1

Print Time/Date: 18/01/2016 13:10

STAAD.Pro for Windows 20.07.04.12

Print Run 3 of 13




By Job No Sheet No Rev
4
J Software licensed to Part
JouTitle Rumah Kekal Mangsa Banijir Ref
By Date18-Dec-15 G
Client — JKR File truss.std DaieTime 1g_Jan-2016 13:07
Beam Loads : 1 DL
Beam Type Direction Fa Da Fb Db Ecc.
(m) (m)
1 UNI KN/m GY -0.234 5 = 5
3 UNI kN/m GY -0.396 - 5 i
4 UNI kN/m GY -0.396 - - 2
5 UNI kN/m GY -0.396 . = 5
6 UNI KN/m GY -0.396 = = T 5
7 UNI kN/m GY -0.234 - - = -
8 UNI KkN/m GY -0.234 = E > B
9 UNI kN/m GY -0.234 = - =
10 UNI KkN/m GY -0.234 - - - =
11 UNI KN/m GY -0.396 - - : -
13 UNI kN/m GY -0.396 < - B z
14 UNI kN/m GY -0.396 - - - -
15 UNI kN/m GY -0.396 < = =
17 UNI kN/m GY -0.396 = & i 5
26 UNI kN/m G -0.234 - - - -
27 UNI kN/m GY -0.234 - - s L
28 UNI kN/m GY -0.234 - - -
29 UNI kN/m GY -0.396 = = = =
31 UNI KN/m GY -0.396 2 # z
33 UNI kN/m GY -0.396 = = S
35 UNI kN/m GY -0.396 & & = 5
Selfweight : 1 DL
[Direction| Factor
X -1.000
Beam Loads : 2 LL
Beam Type Direction Fa Da Fb Db Ece.
(m) (m)
3 UNI kN/m GY -1.350 - =
4 UNI kN/m GY -1.350 = 5 z
5 UNI kN/m GY -1.350 2 = = 2
6 UNI KkN/m GY -1.350 = & = 2
1 UNI kN/m GY -1.350 : - -
13 UNI kN/m GY -1.350 : - -
14 UNI kN/m GY -1.350 - - -
15 UNI KN/m GY -1.350 = & <
17 UNI KN/m GY -1.350 g = !
29 UNI kN/m GY -1.350 = = 2
31 UNI kN/m GY -1.350 - -
33 UNI KN/m GY -1.350 : e =
35 UNI kN/m GY -1.350 - - -

<
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F;P 5
g Software licensed to G
Job Title Rumah Kekal Mangsa Banjir Ref
By Date{8-Dec-15 chd
Gilent  JKR File truss.std DatefTime 1g-Jan-2016 13:07
| Beam Loads :3 WL
Beam Type Direction Fa Da Fb Db Ecc.
(m) (m)
1 UNI kN/m GY 1.276 5 ¥ =
5 UNI KN/m GY 1.276 - = =
6 UNI KN/m GY 1.276 E 2 5 2
i UNI KkN/m GY 1.276 - = s %
8 UNI kN/m GY 1.276 - g & 5
2 UNI kN/m GY 1.276 - - - -
10 UNI KN/m GY 1.276 - : £ =
26 UNI kN/m GY 1.276 = = & 2
27 UNI kN/m GY 1.276 - = < =
28 UNI KN/m G 1.276 - 2 2
Node Displacements
Node Lic X Y z Resultant X Y Lr4
(mm) (mm) (mm) (mm) (rad) (rad) (rad)
1 1:DL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
211 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
3:WL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
5:DL+LL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
B6:GENERATEL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
7:GENERATEL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
8:GENERATEL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
2. 1:DL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
2:LL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
3:WL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
5:DL+LL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
6:GENERATEL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
7:GENERATEL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00
8:GENERATEL 0.000 0.000 0.000 0.000 0.00 0.00 0.00
4 1:DL 0.000 -0.732 0.000 0.732 0.00 0.00 -0.00
HAE 0.000 -1.076 0.000 1.076 0.00 0.00 0.00
3:WL -0.000 0.994 0.000 0.994 0.00 0.00 -0.00
5:0L+LL 0.000 -1.808 0.000 1.808 0.00 0.00 0.00
6:GENERATEL 0.000 -2.746 0.000 2.746 0.00 0.00 0.00
7:GENERATEL 0.000 0.367 0.000 0.367 0.00 0.00 -0.00
8:GENERATEL 0.000 -0.976 0.000 0.976 0.00 0.00 -0.00
5 1:DL -0.068 0.252 0.000 0.261 0.00 0.00 -0.00
2:LL 0.044 -0.168 0.000 0.174 0.00 0.00 0.00
3:WL -0.040 0.153 0.000 0.158 0.00 0.00 -0.00
5:DL+LL -0.024 0.084 0.000 0.087 0.00 0.00 0.00
6:GENERATEL -0.024 0.083 0.000 0.087 0.00 0.00 0.00
7.GENERATEL -0.151 0.566 0.000 0.586 0.00 0.00 -0.00
8:GENERATEL -0.076 0.283 0.000 0.293 0.00 0.00 -0.00
6 1:DL 0.068 0.252 0.000 0.261 0.00 0.00 0.00
2:LL -0.044 -0.168 0.000 0.174 0.00 0.00 -0.00
3:WL 0.040 0.153 0.000 0.158 0.00 0.00 0.00
5:DL+LL 0.024 0.084 0.000 0.087 0.00 0.00 -0.00
6:GENERATEL 0.024 0.083 0.000 0.087 0.00 0.00 -0.00
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F -ﬁ_- Job No Sheet No Rev F — Job No Sheet No. Rev
6
_-_j Software licensed to Eart ﬂ Saftware licensed to fan
Jeb Tl Rumah Kekal Mangsa Banjir bt JobTitle Rumah Kekal Mangsa Banjir Ret
8y Date1g-Dec-15 Chd 8y Date18.Dec-15 i
Client  JKR File truss.std DateMme 1g.Jan-2016 13:07 [ [Chent  JKkR Fle fruss.std Duellime 18-Jan-2016 13:07
Node Displacements Cont Node Displacements Cont...
Node Lc X & 74 Resultant X rY rZ Node LiC X Y 7z Resultant X Ty rZ
(mm) (mm) (mm) (mm) (rad) (rad) (rad) (mm) (mm) (mm) (mm) (rad) (rad) (rad)
7:GENERATEL 0.151 0.566 0.000 0.586 0.00 0.00 0.00 7:GENERATEL -0.035 0.320 0.000 0.322 0.00 0.00 0.00
8:GENERATEL 0.076 0.283 “0.000 0.293 0.00 0.00 0.00 8:GENERATEL 0.104 -0.926 0.000 0.932 0.00 0.00 -0.00
T 1:DL 0.000 -0.748 0.000 0.748 0.00 0.00 -0.00 15 1:DL 0.080 -0.601 0.000 0.607 0.00 0.00 -0.00
2:LL 0.000 -1.100 ° 0.000 1.100 0.00 0.00 0.00 2:LL 0.118 -0.879 0.000 0.887 0.00 0.00 -0.00
3:WL -0.000 1.018 0.000 1.018 0.00 0.00 -0.00 3:WL -0.108 0.808 0.000 0.813 0.00 0.00 0.00
5:DL+LL 0.000 -1.848 0.000 1.848 0.00 0.00 0.00 5:DL+LL 0.198 -1.481 0.000 1.494 0.00 0.00 -0.00
6:GENERATEL 0.000 -2.807 0.000 2.807 0.00 0.00 0.00 B6:GENERATEL 0.300 -2.249 0.000 2.269 0.00 0.00 -0.00
7:GENERATEL -0.000 0.377 0.000 0.377 0.00 0.00 -0.00 7:GENERATEL -0.040 0.287 0.000 0.289 0.00 0.00 0.00
8:GENERATEL 0.000 -0.996 0.000 0.996 0.00 0.00 -0.00 8:GENERATEL 0.108 -0.809 0.000 0.817 0.00 0.00 -0.00
8 1:DL 0.003 -0.506 0.000 0.508 0.00 0.00 -0.00 17 1:DL 0.055 -0.306 0.000 0.311 0.00 0.00 -0.00
2L 0.002 -0.730 0.000 0.730 0.00 0.00 -0.00 200 0.079 -0.438 0.000 0.445 0.00 0.00 -0.00
3:WL 0.000 0.673 0.000 0.673 0.00 0.00 0.00 3:WL -0.071 0.386 0.000 0.393 0.00 0.00 0.00
5:DL+LL 0.005 -1.235 0.000 1.235 0.00 0.00 -0.00 5:DL+LL 0.134 -0.744 0.000 0.756 0.00 0.00 -0.00
6:GENERATEL 0.008 -1.875 0.000 1.875 0.00 0.00 -0.00 6:GENERATEL 0.203 -1.129 0.000 1.147 0.00 0.00 -0.00
7:GENERATEL 0.005 0.234 0.000 0.234 0.00 0.00 0.00 7:GENERATEL -0.022 0.113 0.000 0.115 0.00 0.00 0.00
8:GENERATEL 0.007 -0.675 0.000 0.675 0.00 0.00 -0.00 8:GENERATEL 0.076 -0.429 0.000 0.436 0.00 0.00 -0.00
9 1:DL 0.009 -0.686 0.000 0.686 0.00 0.00 -0.00 18 1:DL -0.008 -0.747 0.000 0.747 0.00 0.00 0.00
2:LL 0.012 -1.005 0.000 1.005 0.00 0.00 -0.00 2:LL -0.012 -1.098 0.000 1.098 0.00 0.00 0.00
3:WL -0.008 0.929 0.000 0.929 0.00 0.00 0.00 3WL 0.009 1.017 0.000 1.017 0.00 0.00 -0.00
5:DL+LL 0.020 -1.691 0.000 1.691 0.00 0.00 -0.00 5:DL+LL -0.020 -1.846 0.000 1.846 0.00 0.00 0.00
6:GENERATEL 0.031 -2.568 0.000 2.568 0.00 0.00 -0.00 B:GENERATEL -0.030 -2.803 0.000 2.804 0.00 0.00 0.00
7:GENERATEL 0.001 0.340 0.000 0.340 0.00 0.00 0.00 7:GENERATEL 0.001 0.377 0.000 0.377 0.00 0.00 -0.00
8.GENERATEL 0.015 -0.914 0.000 0.914 0.00 0.00 -0.00 8:GENERATEL -0.013 -0.994 0.000 0.994 0.00 0.00 0.00
10 | 1:DL 0.008 0.747 0.000 0.747 0.00 0.00 -0.00 19 |10 ~0.009 ~0.666 0.000 0.686 0.00 0.00 0.00
LR 0.012 -1.098 0.000 1.098 0.00 0.00 -0.00 2:LL -0.012 -1.005 0.000 1.005 0.00 0.00 0.00
3:WL -0.009 1.017 0.000 1.017 0.00 0.00 0.00 WL 0.008 0.929 0.000 0.929 0.00 0.00 -0.00
5:DL+LL 0.020 -1.846 0.000 1.846 0.00 0.00 -0.00 5:DL+LL -0.020 -1.691 0.000 1.691 0.00 0.00 0.00
6:GENERATEL 0.030 -2.803 0.000 2.804 0.00 0.00 -0.00 5. GENERATEL 0.031 2.568 0.000 2568 0.00 0.00 0.00
7:GENERATEL -0.001 0.377 0.000 0.377 0.00 0.00 0.00 7 GENERATEC 0,001 0.340 0.000 0.340 0.00 0.00 ~0.00
8:GENERATEL 0.013 -0.994 0.000 0.994 0.00 0.00 -0.00 8.GENERATEL -0.015 -0.914 0.000 0.914 0.00 0.00 0.00
11 1:DL 0.022 -0.745 0.000 0.746 0.00 0.00 0.00 20 1:DL -0.003 -0.506 0.000 0.506 0.00 0.00 0.00
2L 0.033 -1.097 0.000 1.097 0.00 0.00 0.00 1L 0,002 0.730 0.000 0.730 0.00 0.00 0.00
3:WL -0.030 1.012 0.000 1.013 0.00 0.00 -0.00 3IWL -0.000 0.673 0.000 0.673 0.00 0.00 -0.00
5:DL+LL 0.054 -1.842 0.000 1.843 0.00 0.00 0.00 5 DLILL 0.005 1235 0.000 1235 0.00 0.00 0.00
6:GENERATEL 0.083 -2.799 0.000 2.800 0.00 0.00 0.00 5-GENERATEL 0,008 1875 0.000 1875 0.00 0.00 0.00
7:GENERATEL -0.011 0.374 0.000 0.374 0.00 0.00 0.00 7.GENERATEL -0.005 0.234 0.000 0.234 0.00 0.00 -0.00
8:GENERATEL 0.030 -0.996 0.000 0.996 0.00 0.00 0.00 8. GENERATEL 0.007 0675 0.000 0675 0.00 0.00 0.00
13 | 1:DL 0.058 -0.717 0.000 0.719 0.00 0.00 -0.00 21 100 0022 | 0745 0.000 0.746 0.00 0.00 -0.00
210 0087| -1.054 0.000 1.058 0.00 0.00 :0:00 2L 0033 |  -1.097 0.000 1.097 0.00 0.00 -0.00
IWL -0.080 0.971 0.000 0.975 0.00 0.00 000 WL 0.030 1.012 0.000 1.013 0.00 0.00 0.00
5:DL+LL 0.145 1771 0.000 1.777 0.00 0.00 -0.00 50LsLL 0.054 842 0.000 1.843 0.00 0.00 “0.00
6:GENERATEL 0.221 -2.690 0.000 2.699 0.00 0.00 -0.00 GGENERATEL| 0083 | 2799 2.000 2.800 0.00 0.00 -0.00
7.GENERATEL -0.030 0.356 0.000 0.358 0.00 0.00 0.00 Z.GENERATEL 0011 0.374 0.000 0.374 0.00 0.00 -0.00
8:GENERATEL 0.079 -0.960 0.000 0.963 0.00 0.00 -0.00 BGENERATEC|  0.030 0936 0.000 0.996 0.00 0.00 -0.00
14 | 1:DL 0073 0676 0.000 0.680 0.00 0.00 -0.00 25 | 1DL o0 0717 0.000 0.719 0.00 0.00 0.00
2:LL 0.111 -1.000 0.000 1.006 0.00 0.00 -0.00 2L 0.087 1.054 0.000 1.058 0.00 0.00 0.00
SRAL 036 0.905 0.000 0.910 0.00 0.00 .00 3WL 0.080| o087 0.000 0.975 0.00 0.00 -0.00
5:DL+LL 0.185 -1.676 0.000 1.686 0.00 0.00 -0.00 SDLILL 0.145 K] 0.000 1777 0.00 0.00 0.00
6:GENERATEL 0.281 -2547 0.000 2.562 0.00 0.00 -0.00 G.GENERATEC|  0.221 2.690 0.000 2.699 0.00 0.00 0.00
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By Date{g.Dec-15 Chd
Ghent JKR File truss.std Date/Time 1g-Jan-2016 13:07 Glent  JKR File fruss.std Datelime {g-jan-2016 13:07
Node Displacements Cont... Reactions
Node L/IC X Y z Resultant X rY [r . Horizontal | Vertical |Horizontal Moment
(mm) (mm) (mm) (mm) (rad) (rad) (rad) Node Lc FX FY FZ MX MY MZ

7:GENERATEL 0.030 0.356 0.000 0.358 0.00 0.00 -0.00 (kN) (kN) (kN) (kNm) (kNm) (kNm)

8:GENERATEL -0.079 -0.960 | “ 0.000 0.963 0.00 0.00 0.00 1 1:DL 8.37 3.66 0.00 0.00 0.00 0.00
25 1:DL -0.080 -0.601 0.000 0.607 0.00 0.00 0.00 2:LL 12.51 6.39 0.00 0.00 0.00 0.00

2L -0.118 -0.879 0.000 0.887 0.00 0.00 0.00 3:WL -10.99 -5.87 0.00 0.00 0.00 0.00

3:wWL 0.108 0.806 0.000 0.813 0.00 0.00 -0.00 5:.DL+LL 20.88 10.05 0.00 0.00 0.00 0.00

5:DL+LL -0.198 -1.481 0.000 1.494 0.00 0.00 0.00 6:GENERATEL 31.73 15.35 0.00 0.00 0.00 0.00

6:GENERATEL -0.300 -2.249 0.000 2.269 0.00 0.00 0.00 7:GENERATEL -3.67 -3.09 0.00 0.00 0.00 0.00

7:GENERATEL 0.040 0.287 0.000 0.289 0.00 0.00 -0.00 8:GENERATEL 11.87 5.02 0.00 0.00 0.00 0.00

8:GENERATEL -0.108 -0.809 0.000 0.817 0.00 0.00 0.00 2 1:DL -8.37 3.66 0.00 0.00 0.00 0.00
27 1:0L -0.055 -0.308 0.000 0.311 0.00 0.00 0.00 PHHE -12.51 6.39 0.00 0.00 0.00 0.00

2:LL -0.079 -0.433 0.000 0.445 0.00 0.00 0.00 3:WL 10.99 -5.87 0.00 0.00 0.00 0.00

3:WL 0.071 0.386 0.000 0.393 0.00 0.00 -0.00 5:DL+LL -20.88 10.05 0.00 0.00 0.00 0.00

5:DL+LL -0.134 -0.744 0.000 0.756 0.00 0.00 0.00 6:GENERATEL -31.73 15.35 0.00 0.00 0.00 0.00

6:GENERATEL -0.203 -1.129 0.000 1.147 0.00 0.00 0.00 7:GENERATEL 3.67 -3.09 0.00 0.00 0.00 0.00

7:GENERATEL 0.022 0.113 0.000 0.115 0.00 0.00 -0.00 8.GENERATEL -11.87 5.02 0.00 0.00 0.00 0.00

8:GENERATEL -0.076 -0.429 0.000 0.436 0.00 0.00 0.00

Reaction Summary
Node Displacement Summﬂ Horizontal | Vertical |Horizontal Moment
Node Lic X Y z Resultant X Y Z Node L/'c FX FY FZ MX MY Mz
(mm) (mm) (mm) (mm) (rad) {rad) drac) (kN) (kN) (KN) (kNm) | (Nm) | (k)

Max X 15 6:GENERATEL 0.300 -2.249 0.000 2.269 0.00 0.00 -0.00 Max FX 1 6.GENERATEL 31.73 15.35 0.00 0.00 0.00 0.00
Min X 25 | 6:GENERATEL -0.300 -2.249 0.000 2.269 0.00 0.00 0.00 Min FX 2 6:GENERATEL -31.73 15.35 0.00 0.00 0.00 0.00
Max Y 7l 3:WL -0.000 1.018 0.000 1.018 0.00 0.00 -0.00 Max FY 2 6:GENERATEL -31.73 15.35 0.00 0.00 0.00 0.00
MinY T4 6:GENERATEL 0.000 -2.807 0.000 2.807 0.00 0.00 0.00 Min FY o 3:WL 10.99 -5.87 0.00 0.00 0.00 0.00
Max Z 1 1:DL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00 Max FZ 1 1:DL 8.37 3.66 0.00 0.00 0.00 0.00
Min Z 1 1.DL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00 Min FZ 1 1:0L 8.37 3.66 0.00 0.00 0.00 0.00
Max rX 1 1BL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00 Max MX 1 1:DL 8.37 3.66 0.00 0.00 0.00 0.00
Min rX 1 1:DL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00 Min MX 1 1:DL 8.37 3.66 0.00 0.00 0.00 0.00
Max rY 1 1:DL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00 Max MY 1 1:DL 8.37 3.66 0.00 0.00 0.00 0.00
Min rY 1 1:DL 0.000 0.000 0.000 0.000 0.00 0.00 -0.00 Min MY 1 1:0L 837 3.66 0.00 0.00 0.00 0.00
Max rZ 27 6.GENERATEL -0.203 -1.129 0.000 1.147 0.00 0.00 0.00 Max MZ 1 1:DL 8.37 3.66 0.00 0.00 0.00 0.00
Min rZ 17 6:GENERATEL 0.203 -1.129 0.000 1.147 0.00 0.00 -0.00 Min MZ 1 1-0L 837 3.66 0.00 0.00 0.00 0.00
Max Rst 7 6:GENERATEL 0.000 -2.807 0.000 2.807 0.00 0.00 0.00
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By Date{g-Dec-15 chd
Client  JKR File truss.std Date/Time 18 jan-2016 13:07
Utilization Ratio
Beam Analysis Design Actual Alluwablq‘ Ratio Clause Lc Ax Iz Iy Ix
Property Property | Ratio | Ratio (Act./Allow.) (em?) (cm*) (cm*) (cm®)

1 CH76X38 CH76X38 0.064 | 1.000 0.064 | BS-4.3.6 6 8.530 74.100 10.700 1.128
2 CH76X38 CH76X38 0.595 1.000° 0.595 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
4 CH76X38 CH76X38 0.585 1.000 0.595 | BS-4.8.3.3.1 8 8.530 74.100 10.700 1.128
S CH76X38 CH76X38 0.199 | 1.000 0.199 | BS-4.3.6 6 8.530 74.100 10.700 1.128
6 CH76X38 CH76X38 0.199 | 1.000 0.199 | BS-4.3.6 6 8.530 74.100 10.700 1.128
T CH76X38 CH76X38 0.143 | 1.000 0.143 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
8 CH76X38 CH76X38 0.073 | 1.000 0.073 | BS-4.8.2.2 6 8.530 74.100 10.700 1.128
9 CH76X38 CH76X38 0.028 | 1.000 0.028 | BS-4.8.3.3.1 7 8.530 74.100 10.700 1.128
10 CH76X38 CH76X38 0.143 | 1.000 0.143 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
1 CH76X38 CH76X38 0.725 1.000 0.725 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
13 CH76X38 CH76X38 0.837 | 1.000 0.837 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
14 CH76X38 CH76X38 0.847 | 1.000 0.847 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
15 CH76X38 CH76X38 0.915 1.000 0.915 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
17 CH76X38 CH76X38 0.955 1.000 0.955 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
18 CH76X38 CH76X38 0.096 | 1.000 0.096 | BS-4.7 (C) 3 8.530 74.100 10.700 1.128
19 CH76X38 CH76X38 0.132 1.000 0.132 | BS-4.7 (C) 6 8.530 74.100 10.700 1.128
20 CH76X38 CH76X38 0.057 1.000 0.057 | BS-4.7 (C) 3 8.530 74.100 10.700 1.128
21 CH76X38 CH76X38 0.123 1.000 0.123 | BS-4.7 (C) 6 8.530 74.100 10.700 1.128
22 CH76X38 CH76X38 0.045 1.000 0.045 | BS-4.7 (C) 3 8.530 74.100 10.700 1.128
23 CH76X38 CH76X38 0.071 1.000 0.071 | BS-4.7 (C) 6 8.530 74.100 10.700 1.128
24 CH76X38 CH76X38 0.041 1.000 0.041 | BS-4.7 (C) 6 8.530 74.100 10.700 1.128
25 CH76X38 CH76X38 0.050 1.000 0.050 | BS-4.7 (C) ¥ 8.530 74.100 10.700 1.128
26 CH76X38 CH76X38 0.028 | "1.000 0.028 | BS-4.8.3.3.1 i7. 8.530 74.100 10.700 1.128
27 CH76X38 CH76X38 0.073 1.000 0.073 | BS-4.8.2.2 [ 8.530 74.100 10.700 1.128
28 CH76X38 CH76X38 0.064 1.000 0.064 | BS-4.3.6 6 8.530 74.100 10.700 1.128
29 CH76X38 CH76X38 0.725 1.000 0.725 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
31 CH76X38 CH76X38 0.847 1.000 0.847 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
33 CH76X38 CH76X38 0.915 1.000 0.915 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
35 CH76X38 CH76X38 0.955 1.000 0.955 | BS-4.8.3.3.1 6 8.530 74.100 10.700 1.128
36 CH76X38 CH76X38 0.132 1.000 0.132 | BS-4.7 (C) 6 8.530 74.100 10.700 1.128
37 CH76X38 CH76X38 0.057 1.000 0.057 | BS-4.7 (C) 3 8.530 74.100 10.700 1.128
38 CH76X38 CH76X38 0.123 1.000 0.123 | BS-4.7 (C) 6 8.530 74.100 10.700 1.128
39 CH76X38 CH76X38 0.045 1.000 0.045 | BS-4.7 (C) 3 8.530 74.100 10.700 1.128
40 CH76X38 CH76X38 0.071 1.000 0.071 [ BS-4.7 (C) 6 8.530 74.100 10.700 1.128
41 CH76X38 CH76X38 0.041 1.000 0.041 [ BS-4.7 (C) 6 8.530 74.100 10.700 1.128
42 CH76X38 CH76X38 0.050 1.000 0.050 | BS-4.7 (C) 7 8.530 74.100 10.700 1.128
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Company Name : EPKM Engincering
Designed by : KCT

SLAB DESIGN CALCULATIONS

Date and Time : Monday, {8 January, 2016 11:40:51 AM
(License Number: EI007-Timer-MY-000237-0-1)
v
SLAB DESIGN FULL REPORT
MATERIAL AND DESIGN DATA
Code of Practice | fou (N/mn®)__|__Ec, (Nimm?) | fy (Nma) | 1 1
BS8110: 1985 30 [ 24597 460 | 15 1.15
Cover (mm) Conc. Unit Weight (kN/m3) Steel Unit Weight (kg/m®)
25 24 7860

SLAB MARK: 1b - FS1
Slab Location : - D1/1 - D1/1A - E/1A - E/1
Slab Shape : Rectangular

FS1:1
Location : - DI/1 - DI/1A - E/1A - E/1
SubSlab Shape : Rectangular

Dimension: X = 1200 mm, Y = 2400 mm
Sub-Slab Thickness, h = 100 mm, Sub-Slab Drop = 0 mm

FEM Slab Analysis Result

Design Bending Moment from FEM Analysis (X) = 2.7 KNm/m
Design Bending Moment from FEM Analysis (Y) = 2.0 kNm/m
Unfactored Displacement from FEM Analysis = 12.57 mm

Design Calculation (Base on F.E.M. Analysis Result)

Bottom Bar Spanning in Direction(X) Parallel to Sub-Slab Local Axis
Bar Diameter, dia = 10 mm, Effective Depth, d = 100-25 - 10/2 =70 mm

Average Concrete Stress above Neutral Axis, k1 = 0.40 x 30.0 = 12.12 N/mm?

Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, c¢b = 0.50

Limiting Concrete Moment Capacity Factor, kk1 = cb x k1 x (1 - ¢b x k2)
=0.50 x 12.12 x (1 - 0.50 x 0.4518) = 4.691N/mm?

k2 /k1 Factor, kkk = 0.037

Mu / bd? = 2.7 x 1000000 / (1000.0 x 70.02) = 0.549 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk|1
Mu /bd? = 0.549 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x =3.2 mm
Concrete Compression Force, Fc =kl x b x x/ 1000 = 12.12 x 1000 x 3.2 /1000 = 39.22 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 39.22 x 1000/ (460 / 1.15) = 99 mm?
Moment Capacity = Fe x (d - k2 x x) / 1000 = 39.22 x (70.0 - 0.4518 x 3.2) / 1000 = 2.7 kNm

License Number: EIOO7-Timer-MY-000237-0.




Maximum Depth of Section = 100.0 mm
Minimum Tension Steel Area Required = 0.13% x 1000.0 x 100.0 = 130 mm?

Bottom Tension Steel Area Required = 130 mm®

Use 12T10-200 (c/c) - BB (393 mumn? [/ m)

Steel Percentage Provided = (.39 %

Note: Bar Spacing has been reduced further due to BS8110-1 clause 3.12.11.2.7

o

Bortom Bar Spanning in Direction(Y) Perpendicular to Sub-Slab Local Axis
Bar Diameter, dia = 10 mm, Bottom Bar Diameter, dia2 = 10 mm
Effective Depth,d =100-25-10-10/2 = 60 mm

Average Concrete Stress above Neutral Axis, k1 =0.40 x 30.0 = 12.12 N/mm?

Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

Limiting Concrete Moment Capacity Factor, kk1 =cb x k1 x (1 - cb x k2)
=0.50x12.12 x (1 - 0.50 x 0.4518) = 4.691N/mm?

k2 / k1 Factor, kkk = 0.037

Mu / bd? = 2.0 x 1000000 / (1000.0 x 60.0%) = 0.552 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1
Mu / bd? = 0.552 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 2.8 mm
Concrete Compression Force, Fc =kl x b x x /1000 = 12.12 x 1000 x 2.8 / 1000 = 33.80 kN

Steel Area Required, AsReq = Fc x 1000/ (fy:"y's) 33.80 x 1000/ (460 / 1.15) = 85 mm?
Moment Capacity = Fc x (d - k2 x x) / 1000 = 33.80 x (60.0 - 0.4518 x 2.8) / 1000 = 2.0 kNm

Maximum Depth of Section = 100.0 mm
Minimum Tension Steel Area Required = 0.13% x 1000.0 x 100.0 = 130 mm?

Bottom Tension Steel Area Required = 130 mm?

Use 7T10-175 (c/c) - BT (449 imm® / m)

Steel Percentage Provided = 0.45 %

Note: Bar Spacing has been reduced further due to BS8110-1 clause 3.12.11.2.7

Deflection Check
Shorter span in X Direction (1200.0 mm)

Basic Span / Depth Ratio, Br = 20.0

Span Length, 1 = 1200.0 mm

Effective Depth, d = 70.0 mm

Actual Span / Depth Ratio, Ar=17.1

Ultimate Design Moment, Mu = 2.7 kNm

Design Steel Strength, fy = 460.0 N/mm?

Area of Tension Steel Required, AsReq = 130 mm?2
Area of Tension Steel Provided, AsProv = 393 mm?

- Checking for deflection is based on BS8110: 1985
- Table 3.10: Basic span / effective depth ratio for rectangular or flange beams
- Table 3.11: Modification factor for tension reinforcement

Design Service Stress in Tension Reinforcement, Equation 8
fs = {(5 x fy x AsReq) / (8 x AsProv)} x (1 /£b)

= {(5 x 460.0 x 130} / (8 x 393)} x (1 / 1.00)
= 95.2 N/mm?

Modification Factor for Tension Reinforcement, Equation 7
MFt = 0.55 + {(477 - f5) / (120 x (0.9 + (M/bd?)))}

=0.55 + {(477 - 95.2) / (120 x (0.9 + (2.7 x 1000000 / (1000 x 70.09))}
=275>20
MFt taken as 2.0

Deflection Ratio = (Br x MFt) / Ar = (20.0 x 2.00) / 17.1 = 2.33
Ratio >= 1.0 : Deflection Checked PASSED

License Number: BEIK)7-T MY -000237-0-1




Company Nante : EPKM Engineering

Designed by : KCT

Date and Time : Monday, 18 January, 2016
(License Nuntber: EI007-Timer-MY-000237-0-1)

14508 AM

SLAB DESIGN FULL REPORT (SUPPORT)
MATERIAL AND DESIGN DATA

Ec, Nmm?) [

Average Concrete Stress above Neutral Axis, k1 =0.40 x 30.0 = 12.12 N/mm?

Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

Limiting Concrete Moment Capacity Factor, kkl =cb x kl % (1 - cb x k2)
=0.50x% 12.12 x (1 - 0.50 x 0.4518) = 4.691 N/mm?

k2 / k1 Factor, kkk = 0.037

Mu / bd? = 0.1 x 1000000 / (1000.0 x 70.02) = 0.024 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1
Mu / bd? = 0.024 <= 4.691

Concrete Compression Force, Fc =kl xbx x/1000=12.12 x 1000 x 0.1 / 1000 = 1.70 kN

[ Code of Practice feu (N/mm2) fy (N/mm?) 1c [ e Design as Singly Reinforced Rectangular Beam
- | _BS8I10: 1985 30 SO 460 135 | 115 Concrete Neutral Axis, x = 0.1 mm
Cover (mm) Conc. Unit Weight (kN/m?) Steel Unit Weight (kg/m®) l
25 24 7860 |

SLAB SUPPORT MARK: 1
RC Wall Mark = D1/4-1B

On Slab / Sub-Slab Mark: FS1:1
Thickness of Slab = 100 mm
Design Bending Moment = 0.13 kNm

Average Concrete Stress above Neutral Axis, k1 = 0.40 x 30.0 = 12.12 N/mm?

Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

Limiting Concrete Moment Capacity Factor, kk1 = cb x kI x (1 - cb x k2)
=0.50x 12.12 x (1 - 0.50 x 0.4518) = 4.691N/mm?

k2 / k1 Factor, kkk = 0.037

Mu / bd? = 0.1 x 1000000 / (1000.0 x 70.0?) = 0.027 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1
Mu / bd? = 0.027 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 0.2 mm

Concrete Compression Force, Fc = k1 x b x x /1000 = 12.12 x 1000 x 0.2 / 1000 = 1.87 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 1.87 x 1000/ (460 / 1.15) =5 mm?

Moment Capacity = Fe x (d - k2 x x) / 1000 = 1.87 x (70.0 - 0.4518 % 0.2) / 1000 = 0.1 kNm

Maximum Depth of Section = 100.0 mm
Minimum Tension Steel Area Required = 0.13% x 1000.0 x 100.0 = 130 mm?

Top Tension Steel Area Required = 130 mn?
Use 5T10 - 200 mm (c/c) - TT (393 mm?/ m)

Note: Bar Spacing has been reduced further due to BSS110-1 ¢lause 3.12.11.2.7

SLAB SUPPORT MARK: 2
RC Wall Mark = 1A/D1A-D2

On Slab / Sub-Slab Mark: FS1:1
Thickness of Slab = 100 mm
Design Bending Moment = 0.12 kNm

License Xumber: EIO7 Tiner-MY-000237-0-1

Steel Area Required, AsReq = Fc x 1000 / (fy / ys) = 1.70 x 1000/ (460 / 1.15) = 5 mm?
Moment Capacity = Fc x (d - k2 x x) / 1000 = 1.70 x (70.0 - 0.4518 x 0.1) / 1000 = 0.1 kNm

Maximum Depth of Section = 100.0 mm
Minimum Tension Steel Area Required = 0.13% x 1000.0 x 100.0 = 130 mm?2

Top Tension Steel Area Required = 130 mm?
Use 10T10 - 200 mm (e/c) - TT (393 mm?2/ )
Note: Bar Spacing has been reduced further due to BS8110-1 clause 3.12.11.2.7

SLAB SUPPORT MARK: 3
RC Wall Mark = E/1-3

On Slab / Sub-Slab Mark: FS1:1
Thickness of Slab = 100 mm
Design Bending Moment = 0.00 kNm

Average Concrete Stress above Neutral Axis, k1 = 0.40 x 30.0 = 12.12 N/fmm?

Concrete Lever Arm Factor, k2 =0.4518

Limiting Effective Depth Factor, ¢cb = 0.50

Limiting Concrete Moment Capacity Factor, kkl =cb x k1 x (1 - cb x k2)
=050x12.12 x (1 - 0.50 x 0.4518) = 4.691 N/mm?

k2 / k1 Factor, kkk = 0.037

Mu / bd? = 0.0 x 1000000 / (1000.0 x 70.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 100.0 mm
Minimum Tension Steel Area Required = 0.13% x 1000.0 x 100.0 = 130 mm?

Top Tension Steel Area Reguired = 130 im?

Use 6T10 - 200 mm (c/c)- TT (393 mm=/m)
Note: Bar Spacing has been reduced further due to BS8110-1 clause 3.12.11.2.7

SLLAB SUPPORT MARK: 4
RC Wall Mark = 1/C1-D2

On Slab / Sub-Slab Mark: FS1:1

Thickness of Slab = 100 mm
License Number: EI0O7- Timer-MY -000237-0




Design Bending Moment = 0.00 kNm

Average Concrete Stress above Neutral Axis, k1 = 0.40 x 30.0 = 12.12 N/mm?
Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb-= 0.50

Limiting Concrete Moment Capacity Factor, kkl = cb x k1 x (1 - cb x k2)

- =0.50x12.12 % (1 - 0.50 x 0.4518) = 4.691 N/mm?
k2 / k1 Factor, kkk = 0.037

Mu / bd? = 0.0 x 1000000 / (1000.0 x 70.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 100.0 mm
Minimum Tension Steel Area Required = 0.13% x 1000.0 x 100.0 = 130 mm?

Taop Tension Steel Area Reguired = 130 mum?

Use FITIO - 200 mm (¢/c) - TT (393 mmm® / m)
Note: Bar Spacing has been reduced further due to BSS110-f clause 3.12.11.2.7

BEAM DESIGN CALCULATIONS




Company Name : EPKM Enginevring
Designed by : KCT

Date and Time : Monday, IX January, 2010 1:52:17 PM

fLacense Numper: EIM7-Timer-MY-000237-0-1)

MATERIAL AND DESIGN DATA

[Code of Practice] _feu (Wmm?) | Be, Wmm?) | fy (Nmm?) | fyv (N/mn?) | ¥c | s

[ Bsg110: 1985 | 30 | 460 | 250 | 1.5 [ 1.1

| Cover (mm) | Side Cover (mm) [ Conc. Unit Weight (kN/m?) | _Steel Unit Weight (kg/m?) |
[ 25 | 25 | 24 | 7860 ]

Beam Design Detail Report

DETAIL CALCULATION FOR BEAM MARK : 1b1(120x500)

Beam Located along grid C/2-3
Number of Span within beam = 1
Number of Section defined by user = 1
Number of Supports =3

Beam Cantilever End = Nil.

Section Dimension Data

5 Length Width Begin Depth End Depth
Span Section e (mm) (mm) (mm)
1 1 3800 120 500 500

MATERIAL PROPERTIES

Maximum Concrete Strain, Ecc = 0.0035

Average Concrete Stress above Neutral Axis, k1 = 12.12 N/mm?
Concrete Lever Am Factor, k2 = 0.4518

Limiting Effective Depth Factor, ¢b = 0.50

k2 / k1 Factor, kkk = 0.0373

Limiting Concrete Moment Capacity Factor, kk1
=cbxkl x(l-cb*k2)
=0.50x 12.12 x (1 - 0.50 x 0.4518)
=4.6911 N/mm?

BEAM 1b1(120x500) SPAN NO. 1

FLEXURAL DESIGN CALCULATION

LOCATION : SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 3.6 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 3.6 x 1000000/ (120.0 x 460.0%) = 0.143 N/mm*
Singly Reinforced Design, limit Mu / bd? < kk1

Mu /bd? = 0,143 <= 4.691

Design as Singly Reinforced R lar Beam
Concrete Neutral Axis, x = 5.5 mm

Concrete Compression Force, Fc =k1 x b x x/1000=12.12 x 120 x 5.5/ 1000 = 7.95 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 7.95 x 1000/ (460 / 1.15) = 20 mm*
Moment Capacity = Fc x (d - k2 x x) / 1000 = 7.95 x (460.0 - 0.4518 x 5.5) / 1000 = 3.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Compression Steel Area Required =79 mm?
Bottom Tension Steel Area Required =79 mm’

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.0 x 10/ (0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm?
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Compression Steel Area Required (2D) = 79 mm?
Final Bottom Tension Steel Area Required (2D) = 79 mm*®

LOCATION : SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 3.6 kNm

‘Width, b =120.0 mm

Effective Depth, d = 460.0 mm

Mu/ bd? = 3.6 x 1000000/ (120.0 x 460.07) = 0.143 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1
Mu/bd?=0.143 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 5.5 mm
Concrete Compression Force, Fe =k1 x b x x/ 1000 = 12.12 x 120 x 5.5 / 1000 = 7.95 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) =7.95 x 1000/ (460/ 1.15) = 20 mm?
Moment Capacity = Fc x (d - k2 x x) / 1000 = 7.95 x (460.0 - 0.4518 x 5.5) / 1000 = 3.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?*

Top Compression Steel Area Required =79 mm*
Bottom Tension Steel Area Required = 79 mm?*

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.1 x 10°/ (0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm?
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Compression Steel Area Required (3D) =79 mm?
Final Bottom Tension Steel Area Required (3D) =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : LEFT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm
Width, b = 120.0 mm

License Nugiber: KU - Dimer=-MY 00023 740-§



Effective Depth, d = 460.0 mm
Mu / bd? = 0.0 x 1000000 / (120.0 x 460.07) = 0.000 N/'mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?*

Top Tension Steel Area Required =79 mm?*

LOCATION : LEFT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000 / (120.0 x 460.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm?*

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.1 x 10*/ (0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm?
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (3D) = 79 mm?
Final Bottom Compression Steel Area Required (3D) = 79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : RIGHT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.0%) = 0.000 N/mm?

Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm?

LOCATION : RIGHT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000 / (120.0 x 460.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm*

Lzceuse Nunher. BN wi-MY 48X 3

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.1 x 10*/ (0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/4 =0 mm*
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (3D) =79 mm*
Final Bottom Compression Steel Area Required (3D) =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : 1/4 SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu/bd? = 0.0 x 1000000/ (120.0 x 460.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required =0.13% x 120.0 x 500.0 = 79 mm?

Tup Tension Steel Area Required = 79 mm’

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.0 x 10°/(0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm?
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (2D) = 79 mm?*
Final Bottom Compression Steel Area Required (2D) = 79 mm?*

LOCATION : 1/4 SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu/ bd? = 0.0 x 1000000 / (120.0 x 460.07) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm*
Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.1 x 10°/ (0.8696 x 460) = 0 mm?

Area of Longiludinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm?
Area of Longiludinal Bar Area Required by Bottom Reinforc AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (3D) =79 mm?*
Final Bottom Compression Steel Area Required (3D) =79 mm?*

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm*)

SHEAR & TORSION DESIGN CALCULATION

License Number: RINY-Timer-M Y ANKLS 7



LOCATION : SECTION 1 LEFT SUPPORT
(B:0 mm E:950 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 KkNm
Shear at Location of Maximum Torsion, V = 3.8 kN

Link Horizontal Dimension, h1 = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, y1 = Max (hl, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10¢/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.8 x 1000/ (120.0 x 460.0) = 0.07 N/mm?

Pant 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.07 + 0.00 = 0,07 N/mm? < viu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Part 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1 / 550 = 438 x 444,0 / 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Pan 2 : Clause 2.4.6 Table 2.3
“Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vicu, 0.4) = 0.37 Nimm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 3.7 kN

Part 2 : Clause 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, vtu = Min (0.8 x V30, 5) = 4.38 N/mny?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.7 x 1000 / (120.0 x 460.0) = 0.07 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed I'ass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Maximum Tensile Force within element = 0.1 kN

Allowable Tensile Capacity of Concrete = 0.05 x fcu x Ac = 0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of ve, design concrele shear stress

Steel Percentage, 100 x As/ (bv x d) =0.28 % <3.0 %

Effective Depth Ratio, edr = 400/ d = 400/ 460.0 =0.870< 1
Effective Depth Ratio, 400 / d taken as 1

Minimum feu, fcuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin = 30 /25 = 1.200

Concrete Shear Capacity, ve =0.79 {100 As / (bv d))% (400 / d)% (fcu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)% / 125 = 0.44 N/mm?

vss = 0.068 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mny?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) =0.25]1 mm¥/mm

ShearReinforcement Provided : R6-225
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ShearLink Area / Spacing Ratio Provided = 0.251 mm’/mm > 0.251 mm*/mm

LOCATION : SECTION 1 MIDDLE ZONE
(B:950 mm E:2850 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 1.9 kN

Link Horizontal Dimension, hl =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, yl = Max (hl, vl) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst =2 x T x 106/ (Dmin? x (Dmax - Dmin / 3)) = 0,00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.9 x 1000/ (120.0 x 460.0) = 0.03 N/mm?

Part 2 : Clause 2 4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vicu, 5) =4.38 N/mm
Total Stress, vTot = vss + vst = 0.03 + 0.00 = 0.03 N/mm? < viu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pan 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, yl =444.0 mm < 550 mm

viu x y1 /550 =4.38 x 444.0 / 550 = 3.54 N/mm?

vst =0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Part 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x vicu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 1.9 kN

Part 2 : Clausc 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x V30, 5) = 4.38 N/mn?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.9 x 1000/ (120.0 x 460.0) = 0.03 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Maximum Tensile Force within clement = 0.1 kKN

Allowable Tensile Capacity of Concrete = 0.05 x fcu x Ac =0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Valucs of ve, design concrete shear siress

Steel Percentage, 100 x As/ (bv xd) =028 % <3.0%

Effective Depth Ratio, edr =400/ d = 400/460.0 =0.870< 1
Effective Depth Ratio, 400 / d taken as 1

Minimum feu, fcuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin = 30/ 25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As / (bv d)}5 (400 / d)% (feu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)% / 1.25 = 0.44 N/mm?

vss = 0,035 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
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LOCATION : SECTION 1 LEFT SUPPORT
(B:0 mm E:950 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 3.8 kN

Link Horizontal Dimension, h1 =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (h1, v1) = 64 mm, y1 = Max (hl, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10%/ (Dmin? x (Dmax - Dmin / 3)) = 0,00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.8 x 1000/ (120.0 x 460.0) = 0.07 N/mm?

Pan 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.07 + 0.00 = 0.07 N/mm? <vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Part 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1 / 550 = 4.38 x 444.0/ 550 = 3.54 N/mm?

vst = 0,00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Part 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vimin = Min (0.067 x Vfcu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 3.7 kN

Part 2 : Clauvse 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.7 x 1000/ (120.0 x 460.0) = 0.07 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Maximum Tensile Force within element = 0.1 kN

Allowable Tensile Capacity of Concrete = 0.05 x fou x Ac = 0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of ve, design concrele shear stress

Steel Percentage, 100 x As/ (bv x d) =0.28 % <3.0 %

Effective Depth Ratio, cdr = 400/ d = 400/460.0 =0.870< 1
Effective Depth Ratio, 400/ d taken as 1

Minimum fcu, fcuMin = 25 Nimm?, Concrete Grade Ratio, Min(fcu, 40) / fcuMin = 30/ 25 = 1.200

Concrete Shear Capacity, ve =0.79 {100 As / (bv d)} % (400 / d)¥% (feu/ 25)%3 / ym
=0.79 x {0.28)% x 1.000 x (1.200)% / 1.25 = 0.44 N/mm?

vss = 0.068 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.251 mm*/mm

ShearReinforcement Provided : R6-225

icense Namber BINVE-1iner-N Y XK Y701 .

ShearLink Area / Spacing Ratio Provided = 0.251 mm¥/mm > 0.251 mm*/mm

LOCATION : SECTION 1 MIDDLE ZONE
(B:950 mm E:2850 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 1.9 kN

Link Horizontal Dimension, hl =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (b1, vl) = 64 mm, yl = Max (hl, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst =2 x T x 106/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.9 x 1000/ (120.0 x 460.0) = 0.03 N/mm?

Part 2 : Clause 2 4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vicu, 5) =438 N/mm?
Total Stress, vTot = vss + vst = 0.03 + 0.00 = 0.03 N/mm? < vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pan 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x yl /550 =4.38 x 444.0 / 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Part 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x \fcu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vt,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 1.9 kN

Pan 2 : Clause 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, vtu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.9 x 1000/ (120.0 x 460.0) = 0.03 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Maximum Tensile Force within element = 0.1 kN

Allowable Tensile Capacity of Concrete = 0.05 x fcu x Ac = 0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Valucs of vc, design concrele shear siress

Steel Percentage, 100 x As/ (bvx d) =028 % <3.0 %

Effective Depth Ratio, edr =400/ d = 400/460.0 =0.870< 1
Effective Depth Ratio, 400/ d taken as 1

Minimum fcu, feuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin = 30/ 25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As/ (bv d)}% (400 / d)% (fcu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)% / 1.25 = 0.44 N/mm?

vss = 0.035 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
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Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.25] mm¥/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm*/mm > 0.251 mm*/mm

LOCATION : SECTION 1 RIGHT SUPPORT
(B:2850 mum E:3800 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 3.8 kN

Link Horizontal Dimension, h1 =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 =h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (h1, v1) = 64 mm, y] = Max (hl, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst =2 x T x 10/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm .

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.8 x 1000/ (120.0 x 460.0) = 0.07 N/mm?

Part 2 ; Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTol = vss + vst = 0.07 + 0.00 = 0.07 N/mm? <viu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pan 2: Clause 2.4.5

Additional Checking While Small Cross Section (yl < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x yl / 550 = 4.38 x 444.0/ 550 = 3.54 N/mm?

vst = 0,00 N/mm? € 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Pan 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vfcu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0,00 N/mm? < vt,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 3.7 kN

Part 2 : Clause 2.4.5, 2.4.6 Table 2.3
Maximum Shear Stress Allowed, vtu = Min (0.8 x 30, 5) = 4,38 N/mm?

Shear Stress duc to Loading, vss = V x 1000/ (b x d) = 3.7 x 1000/ (120.0 x 460.0) = 0.07 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Siress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Maximum Tensile Force within clement = 0.1 kN

Allowable Tensile Capacity of Concrete = 0.05 x feu x Ac = 0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of ve, design concrele shear stress

Steel Percentage, 100 x As/ (bv x d) =028 % <30 %

Effective Depth Ratio, edr = 400/ d = 400/460.0 =0.870 < 1
Effective Depth Ratio, 400/ d taken as 1

Minimum fcu, feuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin = 30/ 25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As/ (bv d)}!% (400/ d)¥% (feu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)%/ 1.25 =0.44 N/mm?
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vss = 0,068 < vc + 0.4, Provides only minimum link

Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?

Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 % 120) / (0.87 x 220) = 0.25] mm?¥/mm

ShearReinforcement Provided : R6-225

ShearLink Area / Spacing Ratio Provided = 0.251 mm*/mm > 0.251 mm*/mm

DEFLECTION CHECKING FOR SPAN

Basic Span / Depth Ratio, Br = 20.0
Span Length, 1 = 3800.0 mm
Effective Depth, d = 460.0 mm
Actual Span / Depth Ratio, Ar = 8.3

Ultimate Design Moment, Mu = 3.6 KNm
Design Steel Strength, fy = 460.0 N/mm?

Area of Tension Steel Required, AsReq = 79 mm?
Area of Tension Steel Provided, AsProv = 157 mm?

Area of Compression Steel Provided, AsProv (Comp.) = 157 mm?

- Checking for deflection is based on BSK110: 1985

- Tuble 3.10: Basic span / effective depth rano for rectangular or flange beams
- Table 3.11: Modification factor for tension reinforcement
- Table 3.12: Modification factor for compression reinforcement

Design Service Stress in Tension Reinforcement,

fs = {(5 x fy x AsReq) / (8 x AsProv)) x (1/Bb)
={(5x460.0 x 79) / (8 x 157)) x (1/ 1.00)

= 143.0 N/mm?

Modification Factor for Tension Reinforcement,

MFt = 0.55 + (477 - fs) / (120 x (0.9 + (M/bd?))))

Lquation &

Equation 7

=0.55 + ((477 - 143.0)/ (120 x (0.9 + (3.6 x 1000000 / (120 x 460.04)))}

=322>20
MFt taken as 2.0

New Modification Factor for C

Reinfc

MEc =1+ {(100 x AsProv / (bx d)) / (3 + (100 x AsProv / (b x d)))}

Equation ¥

=1+ {(100 x 157/(120.0 x 460.0)) / (3 + (100 x 157/ (120.0 x 460.0)))}

=1.09<=15

New Deflection Ratio = (Br x MFt x MFc) / Ar = (20,0 x 2.00 x 1.09) / 8.3 = 5.26
Ratio >= 1.0 : Deflection Checked PASSED

BEAM SUPPORT REACTION TABLE

Current Beam Grid Mark: C/2-3

Beam Support Reaclions
Support No. Grid Mark

Support Type

Support Reaction, kN

Dead Load Live Load
1 2 Wall 27 0.0
2 2 Column 27 0.0
3 3 Column 2.7 0.0

DETAIL CALCULATION FOR BEAM MARK : 1b2(120x500)

License Nunther; BION- Daser-MY AWK21740. 1




Beam Located along grid 2/A-B
Number of Span within beam = 1
Number of Section defined by user = 1
Number of Supports = 2
Beam Cantilever End = Both
Section Dimension Data
A J Length Width Begin Depth End Depth
Span Section o () () i
1 1 1260 120 500 500

MATERIAL PROPERTIES

Maximum Concrete Strain, Ecc = 0.0035

Average Concrete Stress above Neutral Axis, k1 =12.12 N/mm?
Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, ¢b = 0.50

k2 / k1 Factor, kkk = 0.0373

Limiting Concrete Moment Capacity Factor, kk1
=chxklx(l-cb*k2)
=0.50x 12.12 x (1 - 0.50 x 0.4518)
=4.6911 N/mm?

BEAM 1b2(120x500) SPAN NO. 1

FLEXURAL DESIGN CALCULATION

LOCATION : RIGHT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 11.6 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 11.6 x 1000000/ (120.0 x 460.0%) = 0.459 N/mm?

Singly Reinforced Design, limit Mu / bd? < kk1

Mu / bd? = 0.459 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 17.7 mm
Concrete Compression Force, Fe =k1 x b x x /1000 = 12.12 x 120 x 17.7/ 1000 = 25.77 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 25.77 x 1000/ (460 / 1.15) = 65 mm?
Moment Capacity = Fe x (d - k2 x x) / 1000 = 25.77 x (460.0 - 0.4518 x 17.7)/ 1000 = 11.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm?
Bottom Compression Steel Area Required = 79 mm?

LOCATION : RIGHT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 11.7 kNm

Width, b =120.0 mm

Effective Depth, d = 460.0 mm

e Nurnher 12100 per-M Y O3

Mu/bd? = 11,7 x 1000000 / (120.0 x 460.0%) = 0.459 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1
Mu/bd? = 0.459 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 17.7 mm

Concrete Compression Force, Fe =kl x b x x /1000 = 12,12 x 120 x 17.7 / 1000 = 25.78 kN
Steel Area Required, AsReq = Fe x 1000/ (fy / ys) = 25.78 x 1000/ (460 / 1.15) = 65 mm?*
Moment Capacity = Fe x (d - k2 x x) / 1000 = 25.78 x (460.0 - 0.4518 x 17.7) / 1000 = 11.7 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?
Bottom Compression Steel Area Required =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : 1/4 SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 4.2 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 4.2 x 1000000/ (120.0 x 460.0%) = 0.167 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1

Mu /bd? = 0.167 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 6.4 mm
Concrete Compression Force, Fe =kl x b x x /1000 = 12.12 x 120 x 6.4 / 1000 =9.27 kN

Steel Area Required, AsReq = Fe x 1000/ (fy / ys) = 9.27 x 1000/ (460 / 1.15) = 24 mm?
Momcnl Capacity = Fc x (d - k2 x x) / 1000 = 9.27 x (460.0 - 0.4518 x 6.4) / 1000 = 4.2 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm’
Bottom Compression Steel Area Required =79 mm?

LOCATION : 1/4 SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 4.2 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 4.2 x 1000000/ (120.0 x 460.0%) = 0.167 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1

Mu /bd? = 0.167 <= 4.691

Design as Singly Reinforced Reclangular Beam
Concrete Neutral Axis, x = 6.4 mm
Concrete Compression Force, Fe =kl x b x x /1000 = 12.12 x 120 x 6.4 / 1000 = 9.27 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 9.27 x 1000/ (460 / 1.15) = 24 mm?

Moment Capacity = Fe x (d - k2 x x) / 1000 = 9.27 x (460.0 - 0.4518 x 6.4) / 1000 = 4.2 kNm

License Nuniber; EIN Tiner-M Y0237



Maximum Depth of Scction = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm’
Bottom Compression Steel Area Required = 79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

SHEAR & TORSION DESIGN CALCULATION
LOCATION : SECTION 1 (B:-60 mm E:1200 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 16.7 kN

Link Horizontal Dimension, hl = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, vl = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (h1, v1) = 64 mm, yl = Max (h1, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst =2 x T x 10*/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm*

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 16.7 x 1000/ (120.0 x 460.0) = 0.30 N/mm?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, vtu = Min (0.8 x Vifcu, §) = 4.38 Nimm
Total Stress, vTot = vss + vst = 0.30 + 0.00 = 0.31 N/mm? < vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pant 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1 /550 = 4,38 x 444.0/ 550 = 3.54 N/mm?

vst = 0.00 N/mm? € 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Part 2 : Clause 2.4.6 Table 2.3

Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vicu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0,00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 16.2 kN

Part 2 ; Clause 2.4.5, 2.4.0 Table 2.3
Maximum Shear Stress Allowed, viu = Min (0.8 x ¥30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 16.2 x 1000/ (120.0 x 460.0) = 0.29 N/mm? < vMax (4.38 N/mm?)

Checking for Maximum Shear Stress Allowed Pass
Minimum Design Shear Stress, vMin = 0.40 N/mm?

Tension Steel Area Provided, Ast = 157 mm?
- Table 3.9: Values of ve, design concrete shear stress
Steel Percentage, 100 x As/ (bv x d) =0.28 % <3.0 %

Effective Depth Ratio, edr =400/ d = 400/460.0 = 0.870 < |
i ]
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Effective Depth Ratio, 400 / d taken as 1

Minimum feu, fouMin = 25 N/mm?, Concrete Grade Ratio, Min(feu, 40) / feuMin =30/ 25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As / (bv d)} %5 (400 / d)¥% (feu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)%/ 1.25 =0.44 N/mm?

vss = 0.293 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?

Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.25] mm*mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm¥/mm > 0.251 mm*/mm

DEFLECTION CHECKING FOR SPAN

Basic Span / Depth Ratio, Br=7.0

Span Length, | = 1260.0 mm

Effective Depth, d = 460.0 mm

Actual Span / Depth Ratio, Ar=2.7

Ultimate Design Moment, Mu = 11,7 kNm

Design Steel Strength, fy = 460.0 N/mm?

Atrea of Tension Steel Required, AsReq = 79 mm?

Area of Tension Steel Provided, AsProv = 157 mm?

Area of Compression Steel Provided, AsProv (Comp.) = 157 mm?

- Checking for deflection is based on BS8110: 1985

- ‘Table 3.10: Basic span / effective depth ratio for rectangular or flange beams
- Table 3.11: Modification factor for tensivn reinforcement

- Table 3.12: Modification factor for compression reinforcement

Design Service Stress in Tension Reinforcement, Equation §
fs = (5 x fy x AsReq) / (8 x AsProv)} x (1/Bb)
={(5x460.0x79)/ (8 x 157)) x (1/1.00)
= 142.8 Nimm?

Modification Factor for Tension Reinforcement, Equation 7
MFt =0.55 + (477 - fs) / (120 x (0.9 + (M/bd"))) )
=0.55+ {(477 - 142.8) / (120 x (0.9 + (11.7 x 1000000/ (120 x 460.0%))}
=2.60>2.0
MFt taken as 2.0

New Modification Factor for Compression Reinforcement, [iquation 9
MFc =1+ {(100 x AsProv / (b x d)) / (3 + (100 x AsProv / (b x d))) }
=1+ {(100 x 157 /(120.0 x 460.0)) / (3 + (100 x 157/ (120.0 x 460.0)))}
=1.09<=15

New Deflection Ratio = (Br x MFt x MFc) / Ar= (1.0 x 200 x 1.09)/ 2.7 = 5.55
Ratio >= 1.0 : Deflection Checked PASSED

BEAM SUPPORT REACTION TABLE

Current Beam Grid Mark: 2/A-B

Beam Support R
y Support Reaction, kN
Support No. Grid Mark Support Type Dead Load P
1 B Wall 9.9 1.8

Liwernise Number: BI0O07-Timugr-MY 0002370




[ 2 | B [ Column | 9.9 |

1.8

DETAIL CALCULATION FOR BEAM MARK : 1b3(120x500)

Beam Located along grid A/2-3
Number of Span within beam = 1
Number of Section defined by user = 1
Number of Supports = 2

Beam Cantilever End = Nil.

Section Di sion Data

G Length Width Begin Depth
Span Section ) (mm) (mm)

End Depth

1 1 3800 120 500

500

MATERIAL PROPERTIES

Maximum Concrete Strain, Ecc = 0.0035

Average Concrete Stress above Neutral Axis, k1 = 12.12 N/mun?
Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

k2 / k1 Factor, kkk = 0.0373

Limiting Concrete Moment Capacity Factor, kk1
=chxkl x(1-ch*k2)
=0.50 x 12.12 x (1 - 0.50 x 0.4518)
=4.6911 N/mm?

BEAM 1b3(120x500) SPAN NO. 1

FLEXURAL DESIGN CALCULATION

LOCATION : SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 3.6 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 3.6 x 1000000/ (120.0 x 460.07) = 0.143 N/mm?
Singly Reinforced Design, limit Mu / bd?* < kkl

Mu/ bd? = 0.143 <= 4.691

Beam

Design as Singly Reinforced R
Concrete Neutral Axis, x = 5.5 mm
Concrete Compression Force, Fe = k1 x bx x /1000 = 12.12 x 120 x 5.5/ 1000 = 7.95 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 7.95 x 1000/ (460 / 1.15) = 20 mn?*
Moment Capacity = Fc x (d - k2 x x) / 1000 = 7.95 x (460.0 - 0.4518 x 5.5) / 1000 = 3.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Compression Steel Area Required = 79 mm?
Bottom Tension Steel Area Required = 79 mm?

LOCATION : SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 3.6 kNm
Width, b = 120.0 mm

License Nunhes. LiG7-1

Effective Depth, d = 460.0 mm

Mu / bd? = 3.6 x 1000000 / (120.0 x 460.0%) = 0.143 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1

Mu/bd? = 0.143 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 5.5 mm

Concrete Compression Force, Fc =kl x b x x /1000 = 12.12 x 120 x 5.5 / 1000 = 7.95 kN
Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 7.95 x 1000/ (460 / 1.15) = 20 mm?
Moment Capacity = Fc x (d - k2 x x) / 1000 = 7.95 x (460.0 - 0.4518 x 5.5) / 1000 = 3.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Compression Steel Area Required =79 mm?
Bottom Tension Steel Area Required =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : LEFT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.07) = 0.000 N/mm?

Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?*

LOCATION : LEFT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 0.0 x 1000000 / (120.0 x 460.07) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mmn?)

LOCATION : RIGHT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b =120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.0%) = 0.000 N/mm?

Design to minimum steel percentage specified by code,

scense Nugiber: BIKOT-Tinwer-MY 023701



Maximum Depth of Section = 500,0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?

LOCATION : RIGHT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0,13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm’

Top Reinforcement Provided =2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm’?)

LOCATION : 1/4 SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu/bd? = 0.0 x 1000000/ (120.0 x 460.0?) = 0.000 N/mn»?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm’

LOCATION : 1/4 SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.07) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120,0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm’

Top Reinforcement Provided = 2110 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm’)

SHEAR & TGRSION DESIGN CALCULATION

LOCATION : SECTION 1 LEFT SUPPORT
(B:0 mm E:950 mm from left grid of span)
! Sl )

ise Svonber L007-T oMY R0

Maximum Torsion within Zone, T = 0.0 KNm
Shear at Location of Maximum Torsion, V = 3.8 kN

Link Horizontal Dimension, hl = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, y1 = Max (hl, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10¢/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.8 x 1000/ (120.0 x 460.0) = 0.07 N/mm?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vicu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.07 + 0.00 = 0.07 N/mm? < vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Part 2: Clause 24.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1/550 = 4,38 x 444,0/ 550 = 3.54 N/mm?

vst = 0,00 N/mm? < 3.54 N/mm?

Checking for Torsion Siress Allowed Pass

Part 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vt,min = Min (0.067 x Vicu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0,00 N/mm? < vt,min = 0,37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 3.7 kN

Part 2 ; Clavse 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, vtu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 3.7 x 1000/ (120.0 x 460.0) = 0.07 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass .

Minimum Design Shear Stress, vMin = 0.40 N/mm?
Tension Steel Area Provided, Ast= 157 mm? .
- Table 3.9: Values of ve, design concrete shear stress

Steel Percentage, 100 x As/(bvxd) =028 % <3.0%

Effective Depth Ratio, edr = 400/ d =400/ 460.0=0.870 < 1
Effective Depth Ratio, 400/ d taken as 1

Minimum fcu, fcuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin =30/ 25 = 1.200
Concretc Shear Capacity, ve =0.79 {100 As / (bv d)}% (400 / d)% (fcu / 25)% /ym
=0.79 x {0.28}% x 1.000 x (1.200)%/ 1.25 =0.44 N/mm?

vss = 0,067 < ve + 0.4, Provides only minimum link

Design for minimum Shear Stress, vd = vmin = 0.40 N/mmy?

Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.25] mm*/mn
ShearReinforcement Provided : R6-225

ShearLink Area / Spacing Ratio Provided = 0.251 mm*mm > 0.251 mm*/mm

LOCATION : SECTION 1 MIDDLE ZONE

e Numider: LIKIT-Traer-MY X237



(B:950 mm E:2850 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = L9 kN

Link Horizontal Dimension, h1 = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 =h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (h1, v1) = 64 mm, yl = Max (hl, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst =2 x T x 10¢/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.9 x 1000/ (120.0 x 460.0) = 0.03 N/mm?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vfcu, 5) = 4,38 N/mm?
Total Stress, vTot = vss + vst = 0.03 + 0.00 = 0.04 N/mm? < viu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Part 2: Clause 24.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viux yl /550 = 4.38 x 444.0/ 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Part 2 ; Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vfcu, 0.4) = 0.37 Nfmm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/'mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 1.9 kN

Pan 2 : Clause 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x ¥30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (bx d) = 1.9 x 1000/ (120.0 x 460.0) = 0.03 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Tension Steel Area Provided, Ast = 157 mm?
- Tahle 3.9: Values of v, design concrete shear stress
Steel Percentage, 100 x As / (bv x d) =0.28 % <3.0 %

Effective Depth Ratio, edr = 400/ d =400/ 460.0 =0.870< 1
Effective Depth Ratio, 400/ d taken as 1

Minimum feu, feuMin = 25 N/mn2?, Concrete Grade Ratio, Min(fcu, 40) / feuMin =30/ 25 = 1.200
Concrete Shear Capacity, ve = 0.79 {100 As / (bv d)} ¥ (400 / d)¥% (feu / 25)% / ym
=079 x {0.28)% x 1.000 x (1.200)% / 1.25 =0.44 N/mm?*

vss = 0.035 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.25] mm*/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm*/mm > 0.251 mm*mm
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LOCATION : SECTION 1 RIGHT SUPPORT
(B:2850 E:3800 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 3.8 kN

Link Horizontal Dimension, h1 =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (h1, v1) = 64 mm, y| = Max (hl, vl) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10°/ (Dmin? x (Dmax - Dmin / 3)) = 0,00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due 1o Loading, vss = ¥ x 1000/ (b x d) = 3.8 x 1000/ (120.0 x 460.0) = 0.07 N/mmy?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, vtu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.07 + 0.00 = 0.07 N/mm? < viu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Part 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1 /550 = 4,38 x 444,0 / 550 = 3.54 N/mm?

vt = 0.00 N/mm? < 3.54 N/fmm?

Checking for Torsion Stress Allowed Pass

Pant 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vicu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 3.7 kN

Part 2 : Clause 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, vtu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) =3.7 x 1000/ (120.0 x 460.0) = 0.07 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pasy

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Tension Steel Area Provided, Ast = 157 mm?
- Table 3.9: Values of ve, design concrete shear stiess
Steel Percentage, 100 x As/(by xd) =028 % <3.0%

Effective Depth Ratio, edr =400/ d = 400/ 460.0 = 0.870 < 1
Effective Depth Ratio, 400/ d taken as 1

Minimum feu, feuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin = 30/ 25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As/ (bv d))% (400 / d)% (fcu/ 25)% /ym
=0.79 x {0.28)% x 1.000 x (1.200)%/ 1.25 =0.44 N/mm?

vss = 0,067 < ve + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.25] mm¥/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm’(mm > 0.251 mm*/mm
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DEFLECTION CHECKING FOR SPAN

Basic Span / Depth Ratio, Br = 20.0

Span Length, 1 = 3800.0 mm

Effective Depth, d = 460.0 mm

Actual Span / Depth Ratio, Ar =83

Ultimate Design Moment, Mu = 3.6 kNm

Design Steel Strength, fy = 460.0 N/mm?

Area of Tension Steel Required, AsReq = 79 mm?

Area of Tension Steel Provided, AsProv = 157 mm?

Arca of Compression Steel Provided, AsProv (Comp.) = 157 mm?

- Checking for deflection 1s based on BS8110: 1985

- Table 3.10: Basic span / effective depth ratio for rectangular or flange beams
- Table 3.11: Modification factor for tension reinforcement

- Table 3.12: Modification factor for compression reinforcement

Design Service Stress in Tension Reinforcement, Equation 8
fs = {(5 x fy x AsReq) / (8 x AsProv)} x (1/Bb)
= ((5 % 460.0 x 79) / (8 x 157)} % (1/1.00)
= 142.8 N/mm?

Modification Factor for Tension Reinforcement, Equation 7
MFt = 0.55 + (477 - fs) / (120 x (0.9 + (M/bd"))) }
=0.55 + ((477 - 142.8) / (120 x (0.9 + (3.6 x 1000000/ (120 x 460.0%)))}
=322>20
MFt taken as 2.0

New Modification Factor for Compression Reinforcement, Equation 9
MFc =1 + {(100 x AsProv / (b x d))/ (3 + (100 x AsProv / (b x d)))}
=1+ {(100 x 157 / (120.0 x 460,0) / (3 + (100 x 157/ (120.0 x 460.0))) }
=1.09<=15

New Deflection Ratio = (Br x MFt x MFc) / Ar = (20.0 X 2.00 x 1.09) / 8.3 = 5.26
Ratio >= 1.0 ; Deflection Checked PASSED

BEAM SUPPORT REACTION TABLE

Current Beam Grid Mark: A/2-3

Beam Support Reactions
5 Support Reaction, kN
Support No. Grid Mark Support Type Dead Load caction Tive Load

1 2 Beam T 0.0

2 3 Beam 2.7 0.0
DETAIL CALCULATION FOR BEAM MARK : 1b4(120x500)
Beam Located along grid 3/A-B
Number of Span within beam = 1
Number of Section defined by user = 1
Number of Supports =2
Beam Cantilever End = Both
Section Dimension Data

: Length Width Begin Depth End Depth

] i .l_s‘”""“ ] (mm) (mm) (mm) (mm)

Nipnter kI e1-M

[ressra] el 1260 T 120 T 500

500

MATERIAL PROPERTIES

Maximum Concrete Strain, Ecc = 0.0035

Average Concrete Stress above Neutral Axis, k1 = 12.12 N/mm?
Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

k2 / k1 Factor, kkk =0.0373

Limiting Concrete Moment Capacity Factor, kk1
=cbxkl x(l-cb*k2)
=050 x 12.12 x (1 - 0.50 x 0.4518)
=4.6911 N/mm?

BEAM 1b4(120x500) SPAN NO. 1

FLEXURAL DESIGN CALCULATION

LOCATION : RIGHT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 11.6 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 11.6 x 1000000 / (120.0 x 460.0%) = 0.458 N/mm?

Singly Reinforced Design, limit Mu / bd? < kk1

Mu /bd? = 0.458 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 17.7 mm
Concrete Compression Force, Fe =kl x b x x/ 1000 = 12.12 x 120 x 17.7/ 1000 = 25.72 kN

Steel Arca Required, AsReq = Fe x 1000/ (fy /ys) = 25.72 x 1000/ (460 / 1.15) = 65 mny?
Moment Capacity = Fe x (d - k2 x x) / 1000 = 25.72 x (460.0 - 0.4518 x 17.7) / 1000 = 11.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?
Bottom Compression Steel Area Required =79 mm*

LOCATION : RIGHT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 11.6 kNm

Width, b=120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 11.6 x 1000000/ (120.0 x 460.0%) = 0.458 N/mm*
Singly Reinforced Design, limit Mu / bd? < kk1

Mu/bd? = 0.458 <= 4.691

Design as Singly Reinforced Rec ar Beam
Concrete Neutral Axis, x = 17.7 mm
Concrete Compression Force, Fe =kl x h x x /1000 = 12.12 x 120 x 17.7/ 1000 = 25.72 kN

Steel Area Required, AsReq = Fc x 1000/ (fy / ys) = 25.72 x 1000/ (460 / 1.15) = 65 mm?

cense Numper: BN - Tuner-MY (002 4




Moment Capacity = Fc x (d - k2 x x) / 1000 = 25.72 x (460.0 - 0.4518 x 17.7) / 1000 = 11.6 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm?®
Bottom Compression Steel Area Required =79 mm?*

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.0 x 10*/ (0.8696 x 460) = 0 mm*
Area of Longitudinal Bar Area Required by Top Reinfi AstTop = Ast/ 4 = 0 mm?
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (3D) = 79 mm?
Final Bottom Compression Steel Area Required (3D) = 79 mm?*

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2110 (157 mm?)

LOCATION : 1/4 SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 4.2 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 4.2 x 1000000/ (120.0 x 460.0%) = 0.166 N/mm*
Singly Reinforced Design, limit Mu / bd? < kk1

Mu /bd? = 0.166 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 6.3 mm
Concrete Compression Force, Fe =k1 x b x x /1000 = 12.12 x 120 x 6.3/ 1000 = 9.23 kN

Steel Area Required, AsReq = Fe x 1000/ (fy / ys) = 9.23 x 1000/ (460 / l.[5)=24mm’
Moment Capacity = Fc x (d - k2 x x) / 1000 = 9.23 x (460.0 - 0.4518 x 6.3) / 1000 = 4.2 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm*
Bottom Compression Steel Area Required =79 mm?*

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) =0.0 x 10°/ (0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm*
Area of Longitudinal Bar Area Required by Bottom Reinforcement, AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (2D) = 79 mm?
Final Bottom Compression Steel Area Required (2D) = 79 mm?

LOCATION : 1/4 SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 4.2 kKNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 4.2 x 1000000/ (120.0 x 460.07) = 0.166 N/mm?
Singly Reinforced Design, limit Mu / bd® < kkl

Mu / bd? = 0.166 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 6.3 mm

ase Ninnber, I/ Timer-M Y- 00024 740.1

Concrele Compression Force, Fc =kl x b x x /1000 = 12.12 x 120 x 6.3 / 1000 = 9.22 kN
Steel Arca Required, AsReq = Fe x 1000/ (fy / ys) = 9.22 x 1000 / (460/ 1.15) = 24 mm?
Moment Capacity = Fc x (d - k2 x x) / 1000 = 9.22 x (460.0 - 0.4518 x 6.3) / 1000 = 4.2 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm?
Bottom Compression Steel Area Required = 79 mm?

Additional Tension Steel Required along beam span, Ast = Ft/ (fyy x fy) = 0.0 x 10°/ (0.8696 x 460) = 0 mm?
Area of Longitudinal Bar Area Required by Top Reinforcement, AstTop = Ast/ 4 = 0 mm?*
Area of Longitudinal Bar Area Required by Bottom Reinfc AstBot = Ast = 0 mm?

Final Top Tension Steel Area Required (3D) =79 mm?
Final Bottom Compression Steel Area Required (3D) = 79 mm’

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

SHEAR & TORSION DESIGN CALCULATION
LOCATION : SECTION 1 (B:-60 mm E:1200 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 16.7 kN

Link Horizontal Dimension, hl = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, y1 = Max (h1, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10¢/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 16.7 x 1000/ (120.0 x 460.0) = 0.30 N/mm?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, vtu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.30 + 0,00 = 0.30 N/mn»? < vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pan 2: Clause 2.4.5

Additional Checking While Small Cross Section (yl < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viux y1 /550 = 4.38 x 4440/ 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pasy

Part 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vfcu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vt,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 16.2 kN
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Part 2 : Clavse 2.4.5, 2.4.6 Table 2.3
Maximum Shear Stress Allowed, vtu = Min (0.8 x ¥30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 16.2 x 1000/ (120.0 x 460.0) = 0.29 N/mm? < vMax (4.38 N/mm?)

Checking for Maximum Shear Stress Allowed Pass
Minimum Design Shear Stress, vMin = 0.40 N/mny?

Maximum Tensile Force within element = 0.0 kN

Allowable Tensile Capacity of Concrete = 0.05 x fcu x Ac = 0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of ve, design concrete shear stress

Steel Percentage, 100 x As/ (bv x d) =028 % <3.0%

Effective Depth Ratio, edr = 400/ d = 400/ 460.0=0.870< 1
Effective Depth Ratio, 400/ d taken as 1

Minimum fcu, fcuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin =30/ 25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As/ (bv d)}% (400 / d)% (fcu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)%/ 1.25 = 0.44 N/mm?

vss = 0.293 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
Shear Link Area/ Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120)/ (0.87 x 220) = 0.251 mm*/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm?*(mm > 0.251 mm*/mm

DEFLECTION CHECKING FOR SPAN

Basic Span / Depth Ratio, Br=7.0

Span Length, 1 = 1260.0 mm

Effective Depth, d = 460.0 mm

Actual Span / Depth Ratio, Ar =27

Ultimate Design Moment, Mu = 11.6 kNm

Design Steel Strength, fy = 460.0 N/mm?

Area of Tension Steel Required, AsReq =79 mm?

Area of Tension Steel Provided, AsProv = 157 mm?

Area of Compression Steel Provided, AsProv (Comp.) = 157 mm?

- Checking for deflection is based on BSE110: 1985

- Table 3.10: Basic span / effective depth ratio for rectangular or Mlange beams
- Table 3.11: Modification facior for tension remforcemient

- Table 3.12: Modification factor for compression reinforcement

Design Service Stress in Tension Reinforeement, Equation 8
fs = {(5 x fy x AsReq) / (8 x AsProv)} x (1/Bb)
={(5x460.0x79)/ (8 x 157)} x (1/1.00)
= 142.8 Nimm?

Modification Factor for Tension Reinforcement, Equation 7
MFt =055 + ((477 - fs) / (120 x (0.9 + (M/bd¥)))}
=0.55 + {(477 - 142.8)/ (120 x (0.9 + (11.6 x 1000000 / (120 x 460.0%))}
=260>2.0
MFt taken as 2.0

New Modification Factor for Compression Reinforcement, Equation Y
MFc =1 + {(100 x AsProv / (b x d)) / (3 + (100 x AsProv / (b x d)))}
=1+ {(100 x 157 /(120.0 x 460.0)) / (3 + (100 x 157/ (120.0 x 460.0)))}
=1.09<=15
L]
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New Deflection Ratio = (Br x MFt x MFc) / Ar = (7.0 x 2.00 x 1.09) / 2.7 = 5.55
Ratio >= 1.0 : Deflection Checked PASSED

BEAM SUPPORT REACTION TABLE

Current Beam Grid Mark: 3/A-B

Beam Support Reactions

Support No. Grid Mark Suppont Type '——i)—c-“wsummm' i TreeTond
1 B Wall ) 1.8
2 B Column 9.9 1.8

DETAIL CALCULATION FOR BEAM MARK : 1b5(120x500)

Beam Located along grid D/2-2A
Number of Span within beam = 1
Number of Section defined by user = 1
Number of Supports =3

Beam Cantilever End = Nil.

Section Di ion Data

il it (mm) (mm) (mm) (mm)

Length Widih Begin Depth End Depth

1 1 1400 120 500 500

MATERIAL PROPERTIES

Maximum Concrete Strain, Ecc = 0.0035

Average Concrete Stress above Neutral Axis, k1 = 12.12 N/mm?
Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

k27k1 Factor, kkk = 0.0373

Limiting Concrete Moment Capacity Factor, kk1
=chxklx(l-cb*k2)
=0.50x 12.12 x (1 - 0.50 x 0.4518)
=4.6911 N/mm?

BEAM 1b5(120x500) SPAN NO. 1
FLEXURAL DESIGN CALCULATION

LOCATION : SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.5 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu/bd? = 0.5 x 1000000/ (120.0 x 460.0%) = 0.019 N/mn?
Singly Reinforced Design, limit Mu / bd? < kk1
Mu/bd?=0.019 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 0.7 mm

s Nugther. BINT-Tier-MY -4



Part 2 ; Clause 2.4.5, 2.4.6 Table 2.3
Maximum Shear Stress Allowed, vtu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 16.2 x 1000/ (120.0 x 460.0) = 0.29 N/mm? < vMax (4.38 N/mm?)

Checking for Maximum Shear Stress Allowed Pass
Minimum Design Shear Stress, vMin = 0.40 N/mm?

Maximum Tensile Force within element = 0.0 kN

Allowable Tensile Capacity of Concrete = 0.05 x fecu x Ac = 0.05 x 30 x (120 x 500) = 90.0 kN
Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of vc. design concrete shear stress

Steel Percentage, 100 x As/ (by x d) =028 % <3.0%

Effective Depth Ratio, edr = 400/ d = 400/ 460.0 = 0.870 < 1
Effective Depth Ratio, 400/ d taken as |

Minimum feu, fcuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / fcuMin = 30/25 = 1.200
Concrete Shear Capacity, ve =0.79 {100 As / (bv d)}% (400 / d)¥% (fcu / 25)% /ym
=0.79 x {0.28)% x 1.000 x (1.200)%/ 1.25 =0.44 N/mm*

vss =0.293 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vinin = 0.40 N/mm?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.251 mm*/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm*/mm > 0.251 mm*/mm

DEFLECTION CHECKING FOR SPAN

Basic Span / Depth Ratio, Br=7.0

Span Length, 1 = 1260.0 mm

Effective Depth, d = 460.0 mm

Actual Span / Depth Ratio, Ar=2.7

Ultimate Design Moment, Mu = 11.6 KNm

Design Steel Strength, fy = 460.0 N/mm?

Area of Tension Steel Required, AsReq = 79 mm?*

Area of Tension Steel Provided, AsProv = 157 mm?

Area of Compression Stecl Provided, AsProv (Comp.) = 157 mm?

- Checking for deflection is based on BS8110: 1985

= Table 3.10: Basic span / effective depth ratio for rectangular or fange beams
- Table 3.11: Modification factor for tension reinforcement

- Table 3.12: Modification factor for compression reanforcement

Design Service Stress in Tension Reinforcement, Equation 8
fs = {(5 x fy x AsReq) / (8 x AsProv)} x (1/Bb)
={(5x460.0 x 79) / (8 x 157)} x (1/1.00)
= 142.8 N/mm?

Modification Factor for Tension Reinforcement, Equation 7
MFt =0.55 + (477 - fs) / (120 x (0.9 + (M/bd?))))
=0.55 + ((477 - 142.8)/ (120 x (0.9 + (11.6 x 1000000 / (120 x 460.0%)))}
=2.60>20
MF! taken as 2.0

New Modification Factor for Compression Reinforcement, Equation 9
MFc =1 + {(100 x AsProv / (b xd)) / (3 + (100 x AsProv / (b x d))) }
=1+ {(100 x 157/ (120.0 x 460.0)) / (3 + (100 x 157 / (120.0 x 460.0)))}
=1.09<=15

Licewse Nunher FINZ-1uaer-MY ON270-§ L

New Deflection Ratio = (Br x MFt x MFc) / Ar = (7.0 x 2.00 x 1.09)/ 2.7 = 5.55
Ratio >= 1.0 : Deflection Checked PASSED

BEAM SUPPORT REACTION TABLE

Current Beam Grid Mark: 3/A-B

Beam Support Reactions

SupportNo. | GridMak | Suppon Type ST o Suppoct Reectios N —
1 B Wall 99 T8
2 B Column 9.9 1.8

DETAIL CALCULATION FOR BEAM MARK : 1b5(120x500)

Beam Located along grid D/2-2A
Number of Span within beam = 1
Number of Section defined by user = 1
Number of Supports =3

Beam Cantilever End = Nil.

Section Di ion Data

Length Width Begin Depth End Depth

Span Section (mm) (mm) (mm) (inm)
1 1 1400 120 500 500

MATERIAL PROPERTIES

Maximum Concrete Strain, Ecc = 0.0035

Average Concrete Stress above Neutral Axis, k1 = 12.12 N/mm?
Concrete Lever Arm Factor, k2 = 0.4518

Limiting Effective Depth Factor, cb = 0.50

k27k1 Factor, kkk = 0.0373

Limiting Concrete Moment Capacity Factor, kk1
=cbxkl x(l-cb*k2)
=0.50x12.12 x (1 - 0.50 x 0.4518)
=4.6911 N/mm?

BEAM 1b5(120x500) SPAN NO. 1
FLEXURAL DESIGN CALCULATION

LOCATION : SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.5 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu /bd? = 0.5 x 1000000/ (120.0 x 460.07) = 0.019 N/mm®
Singly Reinforced Design, limit Mu / bd? < kk1
Mu/bd?=0.019 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x =0.7 mm




Concrete Compression Force, Fc =kl x b x x/ 1000 = 12.12 x 120 x 0.7/ 1000 = 1.07 kN
Stecl Arca Required, AsReq = Fe x 1000/ (fy / ys) = 1.07 x 1000 / (460/ 1.15) = 3 mm?
Moment Capacity = Fe x (d - k2 x x) / 1000 = 1.07 x (460.0 - 0.4518 x 0.7) / 1000 = 0.5 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Compression Steel Area Required =79 mm?
Bottom Tension Steel Area Required = 79 mm?

LOCATION : SPAN (3-D ANALYSIS RESULT)

Design Bending Moment = 0.5 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu / hd? = 0.5 x 1000000 / (120.0 x 460.0%) = 0.019 N/mm?
Singly Reinforced Design, limit Mu / bd? < kk1

Mu/bd? = 0.019 <= 4.691

Design as Singly Reinforced Rectangular Beam
Concrete Neutral Axis, x = 0.7 mm
Concrete Compression Force, Fe = k1 x b x x /1000 = 12.12 x 120 x 0.7/ 1000 = 1.07 kN

Steel Area Required, AsReq = Fe x 1000/ (fy / ys) = 1.07 x 1000/ (460/ 1.15) = 3 mm?*
Moment Capacity = Fc x (d - k2 x x) / 1000 = 1.07 x (460.0 - 0.4518 x 0.7) / 1000 = 0.5 kNm

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Arca Required = 0.13% x 120.0 x 500.0 = 7% mm?

Top Compression Steel Area Required =79 mm?
Bottom Tension Steel Area Required =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : LEFT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.0%) = 0.000 N/mm?

Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm?

LOCATION : LEFT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b= 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000 / (120.0 x 460.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm

bacense Nurnber 1001 ] oier-A1Y

Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm’

Top Reinforcement Provided = 2110 (157 mm’)
Bottom Reinforcement Provided = 2T10 (157 mm?)

LOCATION : RIGHT SUPPORT (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000 / (120.0 x 460.07) = 0.000 N/mm?

Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm*

LOCATION : RIGHT SUPPORT (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000 / (120.0 x 460.02) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2110 (157 mm?)

LOCATION : 1/4 SPAN (2-D PLAN ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b =120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000 / (120.0 x 460.07) = 0.000 N/mm?
Design to minimum steel percentage specified by code,

Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mm?

Top Tension Steel Area Required = 79 mm’

LOCATION : 1/4 SPAN (3-D ANALYSIS RESULT)
Design Bending Moment = 0.0 kNm

Width, b = 120.0 mm

Effective Depth, d = 460.0 mm

Mu / bd? = 0.0 x 1000000/ (120.0 x 460.0%) = 0.000 N/mm?
Design to minimum steel percentage specified by code,



Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120.0 x 500.0 = 79 mn?

Top Tension Steel Area Required =79 mm*

Top Reinforcement Provided = 2T10 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

SHEAR & TORSION DESIGN CALCULATION

LOCATION : SECTION 1 LEFT SUPPORT
(B:0 mm E:350 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, ¥ = 1.4 kN

Link Horizontal Dimension, h1 = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (h1, v1) = 64 mm, yl = Max (hl, vl) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10*/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.4 x 1000/ (120.0 x 460.0) = 0.03 N/mm?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.03 + 0,00 = 0.03 N/mm? < vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pasy

Pan 2: Clause 24.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, yl = 444.0 mm < 550 mm

viu x y1 / 550 = 4.38 x 444.0 / 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Pan 2 ; Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vicu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 1.3 kN

Pant 2 : Clause 2.4.5, 2.4.0 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due 1o Loading, vss = V x 1000/ (b x d) = 1.3 x 1000/ (120.0 x 460.0) = 0,02 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Siress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 Nfmm?

Tension Steel Area Provided, Ast = 157 mm?
Table 3.9: Values of ve, design concrete shear stress
Steel Percentage, 100 x As/ (bv x d)=0.28 % <3.0 %

Effective Depth Ratio, edr =400/ d = 400/460.0 =0.870< 1
3

Effective Depth Ratio, 400 / d taken as 1

Minimum fcu, feuMin = 25 N/mm?, Concrete Grade Ratio, Min(feu, 40) / feuMin =30/ 25 = 1,200
Concrete Shear Capacity, ve =0.79 {100 As / (bv d)}% (400 / d)¥% (feu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1.200)% / 1.25 =0.44 N/mm?

vss = 0,024 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.251 mm¥/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm¥mm > 0.251 mm*/mm

LOCATION : SECTION 1 MIDDLE ZONE
(B:350 mm E:1050 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 0.0 kN

Link Horizontal Dimension, h1 =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, y1 = Max (h1, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm; Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10/ (Dmin? x (Dmax - Dmin / 3)) = 0,00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 0.0 x 1000/ (120.0 x 460.0) = 0.00 N/mm?

Part 2 ; Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, vtu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.00 + 0.00 = 0.00 N/mm? < viu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pan 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1/550 = 4,38 x 444.0/ 550 = 3.54 N/mm?

vst = 0,00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Pant 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vt;min = Min (0.067 x Vfcu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0,00 N/mm? < v,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 0.0 kN

Part 2 : Clause 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 0.0 x 1000/ (120.0 x 460.0) = 0.00 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N'mm*

Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of ve, design concrete shear stress
Steel Percentage, 100 x As / (bv x d) =0.28 % <3.0 %

Lavetise Nurzeher, I D 89 7002304040



Maximum Depth of Section = 500.0 mm
Minimum Tension Steel Area Required = 0.13% x 120,0 x 500.0 = 79 mm?

Top Tension Steel Area Required =79 mm?

Top Reinforcement Provided = 2110 (157 mm?)
Bottom Reinforcement Provided = 2T10 (157 mm?)

SHEAR & TORSION DESIGN CALCULATION

LOCATION : SECTION 1 LEFT SUPPORT
(B:0 mm E:350 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 1.4 kN

Link Horizontal Dimension, h1 =b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, y1 = Max (b1, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm, Dmax = 500.0 mm

Torsion Stress, vst = 2 x T x 10/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/'mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = ¥ x 1000/ (b x d) = 1.4 x 1000/ (120.0 x 460.0) = 0.03 N/mm?

Part 2 : Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, vtu = Min (0.8 x Vicu, 5) = 4,38 N/mm?
Total Stress, vTot =vss + vst = 0,03 + 0.00 = 0,03 N/mm? < vtu (4.38 N/mm?)
Checking for Combined Stress Allowed Pass

Pan 2: Clause 2.4.5
Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viux yl /550 =4.38 x 444.0 / 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Part 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vi,min = Min (0.067 x Vicu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0.00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 1.3 kN

Fart 2 : Clause 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x V30, 5) = 4.38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 1.3 x 1000/ (120.0 x 460.0) = 0.02 N/mm? < vMax (4.38 N/min?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = .40 Nimm?

Tension Steel Arca Provided, Ast = 157 mm?
Table 3.9: Values of v, design concrete shear stress

Steel Percentage, 100 x As/ (bv x d) =0.28 % <3.0 %

Effective Depth Ratio, edr = 400/ d = 400/460.0 =0.870 < 1
r ]

en D00 e MY UG

Effective Depth Ratio, 400 / d taken as 1

Minimum fcu, fcuMin = 25 N/mm?, Concrete Grade Ratio, Min(fcu, 40) / feuMin =30/ 25 = 1.200
Concrete Shear Capacity, ve = 0.79 (100 As / (bv d)}¥ (400 / d)¥% (feu / 25)% / ym
=0.79 x {0.28)% x 1.000 x (1,200)%4/ 1.25 = 0.44 N/mm?

vss = 0,024 < vc + 0.4, Provides only minimum link
Design for minimum Shear Stress, vd = vmin = 0.40 N/mm?
Shear Link Area / Spacing Ratio, SAsv_Sv = (vd x b) / (fyy x fy) = (0.40 x 120) / (0.87 x 220) = 0.251 mm?/mm

ShearReinforcement Provided : R6-225
ShearLink Area / Spacing Ratio Provided = 0.251 mm¥/mm > 0.251 mm*mm

LOCATION : SECTION 1 MIDDLE ZONE
(B:350 mm E:1050 mm from left grid of span)

Maximum Torsion within Zone, T = 0.0 kNm
Shear at Location of Maximum Torsion, V = 0.0 kN

Link Horizontal Dimension, hl = b - 2 x Side Cover - DiaLink = 120 - 2 x 25 - 6 = 64 mm
Link Vertical Dimension, v1 = h - 2 x Cover - DiaLink = 500 - 2 x 25 - 6 = 444 mm
Dimension x1 = Min (hl, v1) = 64 mm, y1 = Max (h1, v1) = 444 mm

Section Dimension: Dmin = 120.0 mm; Dmax = 500.0 mm

Torsion Stress, vst =2 x T x 106/ (Dmin? x (Dmax - Dmin / 3)) = 0.00 N/mm?

Effective depth, d = 460.0 mm

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 0.0 x 1000/ (120.0 x 460.0) = 0.00 N/mm?

Part 2 ; Clause 2.4.6 and Table 2.3

Maximum Combined Stress Allowed, viu = Min (0.8 x Vfcu, 5) = 4.38 N/mm?
Total Stress, vTot = vss + vst = 0.00 + 0.00 = 0.00 N/mm? < vtu (4,38 N/mm?)
Checking for Combined Stress Allowed Pass

Pant 2: Clause 2.4.5

Additional Checking While Small Cross Section (y1 < 550 mm)
Larger Link Dimension, y1 = 444.0 mm < 550 mm

viu x y1 /550 = 4.38 x 444.0/ 550 = 3.54 N/mm?

vst = 0.00 N/mm? < 3.54 N/mm?

Checking for Torsion Stress Allowed Pass

Pan 2 : Clause 2.4.6 Table 2.3
Torsion Strength contributed by concrete, vt,min = Min (0.067 x Nfeu, 0.4) = 0.37 N/mm?
Torsion Stress, vst = 0,00 N/mm? < vi,min = 0.37 N/mm? -> No Torsion Reinforcement is needed

Maximum Shear within Zone, V = 0.0 kN

Part 2 : Clausc 2.4.5, 2.4.6 Table 2.3

Maximum Shear Stress Allowed, viu = Min (0.8 x V30, 5) = 4,38 N/mm?

Shear Stress due to Loading, vss = V x 1000/ (b x d) = 0.0 x 1000/ (120.0 x 460.0) = 0.00 N/mm? < vMax (4.38 N/mm?)
Checking for Maximum Shear Stress Allowed Pass

Minimum Design Shear Stress, vMin = 0.40 N/mm?

Tension Steel Area Provided, Ast = 157 mm?

- Table 3.9: Values of vc, design concrete shear stress
Steel Percentage, 100 x As/ (bv xd) =028 % <3.0%
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Dead Load Live Load
2 Wall 1.0 0.0
2 Column 1.0 0.0
2A Wall 1.0 0.0




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)
- Kuala Krai ( Kelantan )
- 73 Units Sample House - Single Storey Bungalow

73 Units Sample House - Single Storey Bungalow

~ Work Programme for Industrialized Building System Sequence

“ Production, Delivery, Installation & Quality Control Schedule

152116 1312016 11412016

Capacity
1Bay =170m x 4.5m x 2 Line = 3 units/day =Pl

il (21 Gl e ] =1 [

10
11
12
13

el i it e
ot [ [ |

19
24
28
29

B TG C T 11 (N1 BN 4 bnf ] o] b R (o] 4

20
21
22
23
25
26
27
19
20

1

2
30
31

10

2Bay =170mx 4.5m x 2 Line = 6 units/day

3 Bay = 170“1 X 4.5111 X 2 Lllle = 9 llllltS/day Precast “ra“ ‘ 14.806 m3
Convertion : In-situ column : 1.782 m3
No.of | Noof 3D System Drawing - Lmonth ~ Precast Beam : 0.308 m3
Bill Description workers | Worker |Line| Mould Fabrication - 1month  In-situ Beam : 0405 m3
/Team Required Total . 17.301 m3
* = (] A &
nstallation Side Mould, Door | L1 PR
1 . . 540 10
Frame & Window Opening
L2 = RE | [RE] R
L1
2 |Installation Rebar 5H 10
L2
Installation Plumbing Casing 1 L1 < &R [S] [R]O[E
3 |& M&E Concuit (by other 2
( by other - appoint JKR ) ! L2
L1
4 |Casting Wall Panel 8+0 16
L2
3 15 Days/ Production
7 Days Curing
Delivery (Transport) o [EEREER] SFEREE] []RIRF




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)
- Kuala Krai ( Kelantan )
- 43 Units Sample House - Single Storey Bungalow

43 Units Sample House - Single Storey Bungalow
Work Programme for Industrialized Building System Sequence
Production, Delivery, Installation & Quality Control Schedule

Delivers (Trasport LR LTI T L L bbb e telelelele el [T LT TTTITTTTTT TN TT I
Super Structure
No.of | Noof 1512116 1/3/2016 1/412016
Bill Description workers | Worker | CR _ el e IR 1 Y O _ ol _
fTeam Required =l [mle s f= = S22 222 2 RIEIRRISE SIS ISR =0 = o fe s 2= 222122212 = 22 E RS E S S B IR IR IR w2 o e =2 12
Survey Setting Out & Level
1 |Sim Plat Installed 240 2
(2 Unit )
2 |fal hall nsallation G6)| —yy 5 |cr mfelelele] fellelelel] Bk sl
Wall Prop Required 14x2x16 =| |e]= ~ =[e
Dismantled Wall Prop (GF) . =lslalzlEl BERFEEIE FIS15]=] I S
22 3 Days after column casting 20 Bill 2 fl!‘“!%é ﬁégééﬁ &%%’F’?‘ “PFFF
Filled E dite C t
3 Mortar (GF) (2 Unit) 20 2 l=fel=| [lREEE] RREEERR BkEEEE
Column Rebar Install (GF)
4 12 unit) 540 5
Column Mould, PC Beam &
5 |In-situ Beam Install (GF) 540 5 CR2 afrfe] =E[REIEE] [RIRIESERE] [FRIREEES] S
(2 Unit )
5.1 Column Mould, In-situ Beam | 19x1x10 _ _
T e e ol e d B=1 B ksl S (] al
> |& Prop (GF) Required 19nosfunit 7 ” N "
Dsimantled Column Mould
(GF) (2 Unit) 1 days after -
5 i CR =1 | RRERERI FREERE] Ll
5.2 |column casting Temporary 5+0 5 283 1 PN I TN VT T T L T I LY TR 1Y ] B S
Support to Beam 7 Days RERERRRRERREEEE
Curing
Dismantled Temporary
5.3 |Support to Beam 7 days 240 Bill 5.2 | [=lel=lRR R [BEERRISN BEREEE] [FES
curing
Column & Beam Casting (GF)
6 (2 Unit) 540 5 CR3
29 25 working days




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)
- Kuala Krai ( Kelantan )
- Accessories and Worker Team Required

Bill Description Prop(l[l);?t\)fided Ql(u::)tsit)ies Drawing No
2.1  |Ground floor wall prop 14 x 2 x 16 units 448
5.1 |Ground floor Column Mould 19 x 1 x 10 units 190
S.da  |Ground floor In-situ Beam Mould 4 x 1x 10 units 40
5.1b  |Ground floor Beam Supports ( Scaffolding ) 5x 1x 10 units 50
Bill Description No. of Workers Work done / Day
1 Wall Panel Installation 441=5 30 - 50 pes panel
2 Fill in Expandite Concrete 240=2 30 - 50 pcs panel
3 Column Rebar Installation 540=35 40 - 60 nos column
4 Column Mould Installation 5¢40=5 41 - 60 nos column
5 Column/Beam Casting 540=5 4-6 m3
6 Column Mould Dismantle 540=5 40 - 60 nos column
7 Precast Beam Installation 440 =4 10 - 20 nos precast beam
8 Mobile Crance 25Ton Panel Installation
9 Mobile Crance 20Ton Casting & Dismantled




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)
- Kuala Krai ( Kelantan ) \

30 Units Sample House - Single Storey Bungalow

Work Programme for Industrialized Building System Sequence

- 30 Units Sample House - Single Storey Bungalow Production, Delivery, Installation & Quality Control Schedule

[T LTI I T FIFFFFFFTFFRFREFRR I
Super Structure
No.of | Noof 15/2/16 1/3/2016 1/4/2016
Bill Description workers Worker | CR N ] et ] et Y S Y Y 53 el B A Y e ] o Y S N S B N B = (S el e 5 S £ 5 = 1 b R P Y S B R S ey =
fTeam | Required =1l EEREEEEREREEERRS S E SIS ER P22 B R R R E EERE R EE RS RS S S E SRR e e 2 2
Survey Setting Out & Level
1 |Sim Plat Installed 240 2
(2 Unit )
5 :’gr:?:]i\:’all Installation (GF) 441 5 CRI elelel2] lelzlelelslal lslzle
21 Wﬂall Prop Required 14x2x1§ elelel2| lele]olalsle] T<lelale
(GF) (QTY) 28nos/unit
Dismantled Wall Prop (GF) . B S Bt G R 1 G 1 Y O
223 Days after column casting 20 Bill 2 1 A 1 4 I
Filled Expendite Cement
3 Momr(gmwm” 240 2 lofele| ElRREER] [RiRRER
4 Column Rebar Install (GF) 40 s
(2 Unit) °
Column Mould, PC Beam &
5 |In-situ Beam Install (GF) 5+0 5 CR2 alrle] l[E1212EE] EBIREISIEE
(2 Unit )
51 Column Mould, In-situ Beam | 19x1x10 alelel Lel=lalele | |= fe e =
" |& Prop (GF) Required 19nos/unit 17 7 ”
Dsimantled Column Mould
, (GF) (ZU.nit)rl‘daysafter 0 5 CR <lalslelzle a‘:.ﬁﬁ.??_, L
5. goluml:lctast];ng ;e[r)nporary 5+ 283 i i éﬁ £ E% é é A |S|8|=
Support to Beam 7 Days
Curing
Dismantled Temporary
5.3 |Support to Beam 7 days 240 Bill 5.2 = lel=EIRIED [EIEEIREE] (KR
curing
6 Colum.n & Beam Casting (GF) 540 5 CR3
( 2 Unit )
29 18 working days




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)

- Kuala Krai ( Kelantan )

- Accessories and Worker Team Required

Bill Description Prop(s;;)t‘;ided Ql(l?::)tsit)ies Drawing No
2.1  |Ground floor wall prop 14 x 2 x 16 units 448
5.1 |Ground floor Column Mould 19 x 1 x 10 units 190
5.1a  |Ground floor In-situ Beam Mould 4 x 1 x 10 units 40
5.1b  |Ground floor Beam Supports ( Scaffolding ) 5x1x 10 units 50
Bill Description No. of Workers Work done / Day
1 Wall Panel Installation 4+41=5 30 - 50 pes panel
2 Fill in Expandite Concrete 240 =2 30 - 50 pes panel
3 Column Rebar Installation 540=5 40 - 60 nos column
4 Column Mould Installation 5+0=5 41 - 60 nos column
5 Column/Beam Casting 540=5 4-6 m3
6 Column Mould Dismantle 540=5 40 - 60 nos column
7 Precast Beam Installation 440 =4 10 - 20 nos precast beam
8 Mobile Crance 25Ton Panel Installation
9 Mobile Crance 20Ton Casting & Dismantled




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)

- Kuala Krai ( Kelantan )

- Logistic Cost

Super-structure Logistic
Item Description ( Frame & Wall )
HC Precast System Kuala Krai Kuala Lipis Jerantut
Super-structure ( Frame & Wall ) :
- Precast Element
- Wet Work on Site 15,570.90 4,534.20 3,022.80 3,023.80
Total / unit 15,570.90 4,534.20 3,022.80 3,023.80
Total GFA (m2) 97.50
Cost / m2 GFA 159.70
Cost / ft2 GFA 14.84




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)

- Kuala Krai ( Kelantan )

2 Units Sample House - Single Storey Bungalow
Work Programme for Industrialized Building System Sequence

- 2 Units Sample House - Single Storey Bungalow Production, Delivery, Installation & Quality Control Schedule

Capacity 15/2/16 1/3/2016
1Bay =170m x 4.5m x 2 Line = 3 units/day (] i i U] ] O o o e o] ] Bt g S o] ) ] ] I ] £ 1] £ 3] ] i el U (21 L £ S hmf o]
2Bay =170m x 4.5m x 2 Line = 6 units/day
3Bay =170m x 4.5m x 2 Line = 9 units/day Precast Wall - 14.806 m3
Convertion : In-situ column : 1.782m3
No. of No of 3D System Drawing - 1 month Precast Beam : 0.308 m3
Bill Description workers | Worker |Line| Mould Fabrication -1 month In-situ Beam : 0.405 m3
/Team | Required Total :17.301 m3
. . L1 a
1 Installation Side Mould, Door 540 5
Frame & Window Opening L2
L1 ~
2 |Installation Rebar 540 5
L2
Installation Plumbing Casing 140 L1 o
3 |& M&E Concuit ( by other ) 1
( by other - appoint JKR ) Y L2
L1 &
4  |Casting Wall Panel 8+0 8
L2
18 Production |3days
7 Days Curing
Delivery (Transport) a




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)

- Kuala Krai ( Kelantan )

2 Units Sample House - Single Storey Bungalow
Work Programme for Industrialized Building System Sequence

- 2 Units Sample House - Single Storey Bungalow Production, Delivery, Installation & Quality Control Schedule

ENNENNNRNNARNNARNNARRNNAZENNARNNARRNNAREE
Super Structure
No. of No of 15/2/16 1/3/2016
Bill Description workers Worker | CR P Y R O I O R O O O (A I I 1O O P Y R I
/Team Required hmll Al Lol el Lic] Rl Ll Rl Sl P i p3g ) sy pCY o Lieg o a3 P ool PI) PR DS PR B N P PRY Al Eall gl Rl gl Rl Lol Bl Sl Bl e R pac py by
Survey Setting Out & Level
1 Sim Plat Installed 2+0 2
(2 Unit)
Panel Wall Installation (GF) CR
2 |2 unin 4+l s 1 B
21 Wall Prop Required 14x2x2 -
. (GF) (QTY) 28nos/unit
Dismantled Wall Prop (GF) . e~
2.2 3 Days after column casting 2+0 Bill 2 A
Filled Expendite Cement .
3 Mortar (GF) ( 2 Unit ) 2+0 Bill 2 i
Column Rebar Install (GF) .
4 (2 Unit) 5+0 Bill 2
Column Mould, PC Beam & In CR
5 situ Beam Install (GF) 5+0 Bill 2 1 b
(2 Unit)
51 Column Mould, In-situ Beam 19x1x2 -
o & Prop (GF) Required 19nos/unit
Dsimantled Column Mould
(GF) (2 Unit) 1 days after CR
5.2 |column casting Temporary 5+0 Bill 2 1 o
Support to Beam 7 Days
Curing
Dismantled Temporary .
5.3 Support to Beam 7 days curing 2+0 Bill 2 -
Column & Beam Casting (GF) . CR
6 (2 Unit) 5+0 Bill 2 1
5 5 Days




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)
- Kuala Krai ( Kelantan )

- Accessories and Worker Team Required

Bill Description Prop(l[l):]';)tx)lided Ql(u::)tsit)i e Drawing No
2.1  [Ground floor wall prop 14 x 2 x 2 units 28
5.1  |Ground floor Column Mould 19 x 1 x 2 units 38
S.a  |Ground floor In-situ Beam Mould 4 x1x2 units 8
5.1b  |Ground floor Beam Supports ( Scaffolding ) 5x1x2 units 10
Bill Description No. of Workers Work done / Day
1 Wall Panel Installation 4+1=5 30 - 50 pes panel
2 Fill in Expandite Concrete 240=2 30 - 50 pes panel
3 Column Rebar Installation 5+40=5 40 - 60 nos column
4 Column Mould Installation 5+0=5 41 - 60 nos column
5 Column/Beam Casting 5+0=35 4-6 m3
6 Column Mould Dismantle 540=5 40 - 60 nos column
7 Precast Beam Installation 4+0 =4 10 - 20 nos precast beam
] Mobile Crance 25Ton Panel Installation
9 Mobile Crance 20Ton Casting & Dismantled




Project : PERUMAHAN KEKAL MANGSA BANJIR (RKB)

- Kuala Krai ( Kelantan )
- Logistic Cost
Super-structure Logistic
Item Description (Frame & Wall )
HC Precast System Kuala Krai Kuala Lipis Jerantut
Super-structure ( Frame & Wall ) :
- Precast Element
- Wet Work on Site 15,570.90 4,534.20 3,022.80 3,023.80
Total / unit 15,570.90 4,534.20 3,022.80 3,023.80
Total GFA (m2) 97.50
Cost/ m2 GFA 159.70
Cost / ft2 GFA 14.84
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