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AMANUIN

LUUTBLEUDINITINDNTINIAIAUYTEINTD

(Form of proposal for a safe manning)

o. Toyavasdiudaiauanisindnsniasaulsednize

(Particulars of Applicant to proposal for a safe manning)

®.0 ¥8L1U0939 (Full
name of registered

owner) :

®.© ﬁ@gj (Address) :

o.on USHNLINUDILS D

(Full name of Company) :

6.& ﬁagj (Address) :

s

. ‘fJ”e)ﬁqJJaL'ia (Ship’s Particulars)

b.o Yoi30 (Ship Name) :

.o Usztanise (Ship
Type) :

.o RUVNLUHULSD
(Official Number) :

. IMO Number:

.¢ YUNLID

(Gross Tonnage) :

.5 dadIunvu
(Call Sign) :

.oy YUAVDINITINTEUU
AUUTEINTOMUUTLLANSD
(Type of Manning
System) 191 L39EN 159
Aumily sy -




on. U9YALATDIINTVDAID (Ship’s Engine)

.0 1A389IN51ARY (Main Engine)

.o A3a9dnsAalnin (Auxiliary Engine)

- UIUVDUATOIINT Y

(Number of Engines) :

- UIUVNATDIA DA LN

(Number of Engines) :

- usssh (Alaind) (Propulsion Power Per
Engine (k/w)) :

- usssh (Alaind) (Propulsion Power Per
Engine (k/w)) :

- flvaAIsEus (Type of Engine) :

~ gflaveA3osud (Type of Engine) :

- 1iaua3 Boiler (Type of Boilers) :

- %1aua3 Boiler (Type of Boilers) :

a.en Bow Thrusters : &1 / 1l

o.@ Stern Thrusters : &1 / 1l

o.& FEUUAIUANUNAYNIULALLSE (Bridge Control) : & /1

. szuuUsuiingluing (CP Propeller) : 81 / laidl
.o SEUVdIMFouLYose (High Bilge Alarm System) : & / 14d

an.ed TUAARYTUTRINIAlTONUADMINSIT B U DLAT OIS
(Unattended Machinery Space : UMS Certificate) : & / laidl

=
4

. AnRsszuuaTIRuaslminigluieaniesinslng
(Engine Room Fire Detection Fitted) : & / 1aifl

M.60 SNYALLDYATLUUNITEDANTTENINNDNATDIVNTHALALNIUAULS
(Details of Engine Room/Bridge Communication System) : & / lail

m.ee TEUUAYQYILADUAN o neluoiniosinslng
(Alternative Engine Room Warning System) : il / 1aidl




<. 52UUva99UnIalfiaas (External Communications)

@.® GMDSS: A1/AT+A2/A1+A2+A3/ A1+A2+A3+A4; 139
<o R/T (Radio Telephony) ; %39

«.en INMARSAT

&. Wga5auazdun (Voyage & Cargo)

&.0 TilAT0dUAT (Type of Cargo) :

&lo [ uBuAdunsne (Dangerous Goods) : 14 / lalle

&.on vllATOUNYITD (Voyage Type) :
€.« ANUDUDILNYITD (Voyage Period) :

&.& Uszlanise (Area of Operations) LU 138LAUNZLAINARY, [IoLAUNZIATENINUTEINA

&b Tvazldndue) LAuiudua" (Details of Intended Nature of Service) :

o. gUn3alda8¥in (Life Saving Appliances (LSA)

5.0 IUINYAAINIIIMTTAEIRURUNTAIdI8TInTlasun15uTas (No. of Personnel that
the Ship’s LSA is Certified For) :

5lo VIUIUVDILNTI8TIN (No. of Life Rafts) :
5o IUIUVDUIBTI8TIN (No. of Lifeboats) :

o.« NIBLTONIEWRBUTEaUAtluME (No. of Rescue Boats) :

o.& SuuveINIETAIndidedldgunsalon-ngou (No. of Life Rafts with Launching
Appliances) :




- & -

ol S19AIDUAVIAUUTZITD (Proposed Manning)

AU PUYBIUTZNIANEUNS 37U
(Rank) (STCW Regulation) (Number) (Au)

Y8150 (Master)

A3 (Chief Mate)

WeUTEd190
(Deck Watchkeeper)

ansaneuEeLAULTe
(Rating (Deck))

aNFaTUYNURNLLALLTE
(Other ratings (Deck))

funa (Chief Engineer)

599AUNa (Second Engineer)

U8Y19NA
(Engine Watchkeeper)

aniserineuieyena
(Rating (Engine))

anset U URIgYeNa
(Other ratings (Engine))

%19l (Others:
(e.g. Electro-technical

officer etc.)

fumisdue (Rating (GP))

59U (Total)

&. NMIVMUINA199) VUFZNILLAUISD (Maintaining a safe bridge watch at sea which

includes general surveillance of the ship)

2.6 STUUMIHNYIUUUELNIULAULSD (Which watch
system will be adopted) LU lo W&A TD o NAR :

&.lo WUEaLNeIUIERLLad (Will the Master undertake
a navigational watch) : 1% / Taila

.o WeeIatnsedlaglildinses (Will the Master
be required to undertake his own pilotage) : 14 / lail%

2. UBLSDARANSNUUSENMALB9INUY (Are office-to-

ship communications handled only by the Master) :
1o / Tl

&.& FPUUNTHOATIENINALNUAULTD UNLILAULTE

WJuwuu (What is the communication system between

bridge and watch rating) :




- & -

. ANUasAN8TuNISIIIBUYIN — 88NAINYINVBLSD

(Safe and effective mooring/unmooring of a ship)

.o IMUINVBINLUTEINTOUATgNITOLBLTBABTIEUYIYMS088N1NYIN (Number of officers

and ratings required for mooring operations) :

.o Tninugutugunsalgiglunsidiiieuinviesanainii
(Are self-tension mooring winches fitted to the ship) : 14 / 314

oo 18ALBEANITIANTNIT AT U LAz RN IINTIYBAS B lUNs TR UNTalA19Y Lagn153n
AUUIZANEa1T (Provide details on mooring station equipment and manning requirements
for peak workload situation)

58 (Forward) :

7850 (Aft) :

@O0.

nstindeuiilainmnwaclvgl nsnseugunsaldumas n1sdawisugunsaltiedin
N1aNENAULAENT LAZN1TAIUANAINLEENIY (Operate and, when practicable, maintain
efficiently, all watertight closing arrangements, fire equipment and life-saving appliances
provided, including the ability to muster and disembark passengers and non-essential

personnel (as appropriate), and mount an effective damage control party)

©0.6 BORNNITTUUATIvdaUNAY LI D TuNwnafeuLSe

(Is the ship fitted with an accommodation fire detection system) : & / 13l

@0.b AFasguUiAumaEInsaRulamegUnTalmuaTEeslng
(Can the fire pumps be started remotely) : 1% / lafl4

@o.a YARaNTuRAtaUNSUNTSNwgUnsaliienfiuiveil

(Personnel responsible for equipment maintenance) :

eo. B5UETEUUNTUdREToeInuazsetiemiorUsyaudelunsia

(Describe the lifeboat and rescue boat launching systems (as appropriate)) :

oo.¢ BFUTENsAUAING Y MIAuANANEEY Larleamvuaves LSA

(State how fire/damage control/LSA requirements are covered) :

906.

n1sdnNIsANNUsRdBvadsalialTaluaglusEndnaiunIg

(Manage the safety functions of the ship at sea, when not under way)

0e.0 301ALNTUAIRS DP (Designated Person) fifiAuanunsalunisinnisainulasnsiy
diaielieglusenine@iunie (Does the ship have DP capability) : 1 / Ll




ol

- -

nsvimtineneg aneluisanasasinslug Mstngesnwasawdnsug wasA3asdnsdaemigg
(Maintain a safe engineering watch at sea and also maintain general surveillance

of spaces containing main propulsion and auxiliary machinery)

0.0 M3MszUUEemNeTuRoLAs D
(Will a watch system be adopted) : # / 13if

oblo TWaTBEANSIEELMeluTeAIe
(State the watch system that will be adopted) :

olo.m NO4ATEIINTNNVDINTEUUNTIRARUNES I

(Are all machinery spaces covered by a fire detection system) : ADARGY

ob.& NBAATBITNTNNVDIETFUUATIAADUUNBITD

(Are all machinery spaces covered by a bilge alarm system) : &1 / Taigd

olo.& funafeadnenniedeiiumasiSaiioui
(Will the Chief Engineer be required to undertake watch at sea and port) : 14 / lail

o5 FEUUNILEDNAUALTIYILAMEAUFEN
(Can emergency steering be engaged by one person) : 14 / 13l

ol D5UENTNTIveRNTERNEY NG WU Nsvihanuare1nnglueuaIes
(Describe how the engine room rating duties will be covered e.g. general cleaning
of the engine room) :

e,

nsUftRusaznsireinveesinsinguasialasinsyaeie liideiAunisatnsUasnde
mssamsiielfiinanulasasiouaznmsdnwanuazainnigluisaaiosdnsiioansas

Asnalinanaslug (Operate and maintain in a safe condition, the main propulsion and
auxiliary machinery to enable the ship to overcome the foreseeable perils of the voyage,

and maintain the safety arrangements and cleanliness of machinery to minimise risk of fire)

on.e UARATIRLALNEINUETDINNTYINANNAERIANElURDIAS0IINS

(Personnel who will undertake machinery space cleaning) :

oa.o UaradRziludtelunsdninaudemetunisluiounsesdns

(Personnel will assist in the event of breakdowns) :




oc.

- -

N133AN13AUATNYINYIVIAUNLTE (Provide for medical care onboard)

oo 95UILNITIANITAUANTITINYINGIVIAUWSTD (How is the provision satisfied) :

od.

MU TTUUINYLINDE T U NUANNYIBMADNGTD

(Maintain a safe radio watch to signal for help from ship)

ad i ° o ¢ ' = 2
0.6 ’JﬁﬂqiﬂimUﬂWquéﬂiﬂw’]@qUﬂimeﬂaﬂrJqueﬁfJEJL‘Waa"\]’mﬁa

(What is the radio equipment maintenance agreement) : Onboard / Shore based

o&lb 18azBYANTUHURUYEY GMDSS fmdnuuise
(State the primary GMDSS operator on board the ship) :

eb.

nsauanazdasiunaieinenainiuainie

(Maintain the precautions and safeguards necessary to protect the marine environment)

oo.0 1NMUIUVBIAUUTTINTOTIQUAINYINUTEI SOPEP ¥8al3e (The number of personnel

necessary to cover the ship’s SOPEP requirements) :

oo.

n3snwANsasaisvnsiToaLlurin
(Maintain safety in all ship operations whilst in port)

osl.o rylinYeaATUEN — NdeuiRnfteguLITe
(State the type of cargo handling gear fitted on the ship) :

oo TEYALUTETNITBTAENTINAIUANLATULN — NEBUUULTD

(State the personnel who operate it) :

ool.a FUAUUTEINITENTTIVAUET 01952198 UAIMERABAUAUAIRN)
(State the personnel who undertake duties to clean the ship’s hold/tank) :

ok.

LNBANUDIMISTUAZRUNNNITIALATINDINITUULID (Food and Catering duties)

0&.6 D3UNYNEINUETDIUDIDINNT aLNUNNTUNITNNISIAWSIUDIMNTUULSD

(State how food and catering duties on board the ship are covered) :




O,

nsyIREALWNgunLsa (Ship’s Doctor)

ox.0 NddMTUSeTRusTUsTmATiiauUS ofuus oo AUl zfosdunmdnde
ﬁﬁﬁmmimmmmsaLﬁsmwhﬁ’mwmi (For a foreign-going ship having eco persons

or more on board as part of her complement, is a qualified medical practitioner being
carried on board, in accordance with the Merchant Shipping (Training, Certification and
Manning) Regulations) 1ty n13in fluuseneulsadadnansunme WDudy : 1/ 1

. Y21U9N15WNEIdU (Hours of Rest)

bo.e B3UIERIMTIANMIAuUsEIafiarhauluge Tneliulaiaulsesdeiivihauuuie
ﬁﬂﬂ?iﬂﬁﬂr}j@ulﬁaihﬂLWEN‘W@GHJJLﬁulﬂmﬂmaiéﬁliyjyﬂ’jﬂﬁ’mg@ﬂLLiN’mVl’N‘Vl%La WALBYFY1IN
fheisasnsiineusy mseenUsemeadlethsuasnisdiiseuvesaulsednie (Provide an
explanation of how the proposed manning level ensures that the working arrangements

allow for sufficient rest periods to avoid fatigue, in accordance with the MLC and STCW) :

Lo.lo BFUIWTINITNUNIUAITIANITIZUUANLYADANBTDI9RTIASIAUUTZITe e llladn
AulTEILIoazaTanneuldeaisewe Dawlazdnsidsundaslag wu nsduudsu

Y} o w o & c{' a & = d'
DATINNUDIAUUTZTANTD NITIUABULUBINITAUNIITVOUTD UIBLRNADUS (State the
provisions in the ship’s safety management system that allows a review of the manning
requirements, such as to ensure that the ship’s complement is sufficient to provide
adequate rest hours to crew due to a change of voyage pattern, maintenance issues or

other reasons) :

. 33UUINUIANUABANEYRNID (Ship Security)

bo.o sryALUsTIIEeNFUNM I lud i nshvanulaendevese

(State the personnel who is/are appointed as the ship security officer) :

A = a o ¢ o o o | Y a A A v
be.b Li@ilﬂ'ﬁ(ﬂﬂ(ﬂﬁq‘dﬂimLﬂqigjﬂaq‘ViiUmirJﬂa@‘U WU NEBINATUA 11!1"114‘1/]%‘1/1'3\1%']1]

(Is the ship fitted with surveillance equipment for remote monitoring of restricted areas)
SUALGY

be.m ATWATUNMSAUS e uUATiTnNAssgslun1sgnlasadeUdy
(How often is the ship travelling through piracy high risk areas : days per month) :

UMW o Tu siowfou (days per month)




- -

= a 1 o % Y alo o A o & ¥ a A 1 & Ao =
6. IMIFAFDNURIMUMNINIAINUGDANEANNBUDN LllE]R]”IL‘UUGIENL@‘IJL?E]N'MWUVW]@JWJ’]JJL&EJQQQ
(Will privately contracted security personnel be engaged when passing through high risk
areas) : &1 / laidl

wo.& wyAUUTENS NS uteumngliviminsnnauaensedlealiueglunsiavie
agﬂuﬁ/hﬁa (Additional personnel to be assigned as security lookouts at when at sea

and in port)

Tunezia (Sea) :

Tuvinss (Port) :

bo.5 INsRnsaTuusnwANuasnseliaulszsSeunsruduluwnundnludeves
nssnuanuUasadounde vmhiluaniunisalingeg AiertunssnumnuUaenfefiintu
UUIFO 1WU N153UIUsEAY N1591932100 8% (Has consideration been made for personnel
who will have key security roles in the event of security incident, according to the ship

security plan, e.g. responding to hijack threat, bomb threat, etc.) : # / 3ifl

vanewg  lenansuuulszneumsaniunisiudeiauenisindnsidsaulsedFe feadl
(In order to process your application, the following documents or ship plans
shall be submitted upon request) :
o. WHUNIANUANNES (Fire Control Plan)

. WK1 Mooring Plan waggunsaldng ¢ (Mooring and equipment)

- wrunsenen (nsdfidudeussunn Selagans) (Escape (passenger ships only)

. 1135°19N15U URNUveIAUUTEIISe (Schedule of duties)

: LLNumﬁ@miﬂljﬂﬂ (General arrangement)

- wrunsdanisneluiena3esdng (Engine room arrangement)

. BHUNN5IRN1ISNYIAUUasnAe (Security plan) way

. L@ﬂﬁ’]iﬁﬁaﬁaﬁuq (Other relevant documents)

& 2 U e A3 &
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2. Amsatiuau

Suthwtdnlaunnnda 500 sunsea wazanunsasulmiinldaaawiilys wedSevuinlg gadivin

MIARUIUATIVFDUILAS LI LASIAS 1 BALLEINUNTELNN FEvINshnalasaasease taely

lusunsumpuames MIDAS GEN lagldumidnussvnuseinegiinedtes wasdeyaduqiingites

el

B N lAs9Es1avIigusSaus e RNWY 9100

" Jwtdnussnnas (Live Load) 5.0 Aufan1siuns

B u5an5eNRINEeUsINN 91984 BS Standard \avil BS6369-8:1994 “Maritime

Structures-Part 4 Code of practice for design of fendering and mooring

systems”

" pseninnuanasgudmsueinisasuniaaiuman 1agds Strength Design

Method (381183 ACI 318-95)

3. WanIATIAlaseEiie
3.1 namsangilasaieniisuseuiem Tatun 91da Nllegluthgiu utenaisuuuving

1: Ien1sANIARIElasaivisuse ) lngvaasdddumidnussnneie uasnaaes

ldausanszunnuaasasudui 500-1,500 funsed tneldlusunsumauines MIDAS GEN

WU BUAIUNLASIATIRATIZN P2 TULTLUUUARR UazhsuRougeansall

ATULAZIAT wun (4. Tuwuddngagn IENLEIERGT
(Au-u.) (A1)
BA 0.50x1.20 7 18.2
BB 0.50x1.20 11.6 28.2
BC 0.50x0.50 3.5 6.8
BD 0.20x0.50 2.2 4.6

222


tlc15
Rectangle


w
ar

PnduihwalieTsiwstlviensinidamuduuinsgiu AC 318-95 11am1sa3uLsIfena T
lavdelad wuhawimhuniiesnginannm danuulusaisanaingsasiunsifisuevuininnii

500 AUNTOE LATIINNANIT AT TN IAEUSaUSEV Datuy 379at @wnsasulats 1,500 sunsea

3.2 9INNITVABBIRNTUINYDILSIAIN 500 89 1,500 Funsea wuln Tassaievindisuisousom
dAdun e annsasesiumsifisuisegeaalate 1,500 sunsea

3.3 Iassasiaaniunszunn oia Fender Piles (BS6349-4:1994 Art 5.4) a1u155995Un1swigy
Bavrwiauinnia 500 sunsaals wWulieriurinisneassddan ussnssunndesudui 500
funsea luaudls 1500 sunsoa Taeldlusunsumauiitmes MIDAS GEN Taefl 1500 sunsea
Faannisiasslasaing wuin FudundnusanfunsEunn aunsasuuLv

USTYNAINUSINTEUNN YBATON 1500 Aunsedla

4. #5

4.1 TassasravinfsuSausuv Taduy 9900 Januudausiiewe 25095 uUNISIgus oaun

11nn37 500 Aunsaala

4.2 ywnvasielvgjannanunsadisuviillade 1,500 dunsed

5
3

3 eruatuillaasuuiuses lngdmnssedu Rmns muusngluenaiswuuving

5. Lanansa19a4

aa . a

5.1 Wuunease lasan1sneas1avindisouise uSev Tatuy 310

223


tlc15
Rectangle


CRITERIA FOR ANALYSIS

1. Design Standards
® ACI 318-95 “Building Code Requirements for Structural Concrete”

B AISC 1989 "Manual of Steel Construction - Allowable Stress Design"

" BS 6349-1 "Maritime structure -Part I: Code of Practice for general criteria”

® BS 6349-2 "Maritime structure -Part 2: Design of quay walls, jetties and dolphins"
® BS 6349-3 "Maritime structure -Part 3: Code of practice for design of fendering

and mooring systerns"
" BS 6349-4 "BS6369-4:1 994 "Maritime Structures-Part 4 Code of practice for design
of fendering and mooring systems"

2. Loadings

2.1 Dead load (DL)

® Reinforced concrete 2.40 ton/m?
® Steel 7.85 ton/m?
® \\ater 1.00 ton/m”

2.2 Live load (LL)

® Platform 5.00 ton/m?

® Berthing Force: 1,500 Gross Registered Tonnage (GRT)
Berthing Energy,

E - 0.50C,;Mp(V)?Ce Ce Ce (BS6349-4:1994 Art.4.7.1)

= 757.98 kN-m.
= 75.79 ton-m.

ser Linear metre

Energy Force
= 75.79/(98x0.6)

= 1.29 ton/m

2 2-4
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Spacing of Fender
Reactive Force , to each fender
1.55 x 1.29

200 ton

Hydrodynamic mass coefficient , Cw = 1.55 (BS634

The displacement of the ship

0.80 \T T .
0 i
N
0.60 S\_L\l\ =
N N
€ N\ Nd
= 0.40 \\\
= € N
= P N
g [ b \ -\:
0.20 - ..._k“\
\"h““'h-._f__ n..,‘_‘- .\.,‘__'\1\1..‘
— H
0 i =
LY - 5 10 50 100 500
water displacement in 1000 tonne
Figure 1 — Design berthing velocity as
function of navigation conditions and size of
vessel (Brolsma et al, 1977)

The gross internal volumetric capacity of the vessel

Total Volume of the Vessel 1,500 x 2.83

Displacement of the Vessel (Mp) = 4,245 x 1.00

9-4:1994 , Art 4.7.2)

= 1,500 GRT
= 4,245 m®

= 4,245 ton
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LOAD COMBINATION

DESIGN TYPE : General

LIST OF LOAD COMBINATIONS

NU AME
LOADCASE(FACTOR) +

ACTIVE TYPE

LOADCASE(FACTOR) +

LOADCASE(FACTOR)

1

oLCBI  Aciive
DL{ 1.400) +

Add
SWL( 1.400) +

LL{ 1.700)

gLCB2 Active
DL( 1.050) +
Wx+{ 1.275)

Add
SWL( 1.050) +

LL(1.275)

gLCB3 Active
DL( 1.050) +
Wax-( 1.275)

Add
SWL({ 1.050) +

LL{ 1.275)

gLCB4 Active
DL{ 1.050) +
Wy+{ 1,275)

Add
SWL{ 1.050) +

LL{ 1.275)

qLCBS Active
DL( 1.050) +
Wy-( 1.275)

Add
SWL( 1.050) +

LL{ 1.275)

gLCBE Active
DLy 1.050) +
WoeH-1.275)

Add
SWL( 1.050) +

LL{ 1.275)

gLCB7 Active
DL{ 1.050) +
Wa-{-1.275)

Add
SWL( 1.050) +

LL( 1.275)

gLCB8 Active
DL( 1.050) +
Wy+-1.275)

Add
SWL( 1.050) +

LL{ 1.275)

gLCB9 Active
DL( 1.050) +
Wy-(-1.275)

Add
SWL( 1.050) +

LL{1.275)

gLCB10  Active
DL{ 0.900) +

Add
SWL( 0.900) +

Wi+ 1.300)

gLCB11  Active
DL( 0.900) +

Add
SWL{ 0.900) +

Woe-( 1.300)

glCB12  Active
DL{ 0.900) +

Add
SWL{0.900) +

Wy+{ 1.300)

gLCB13  Active
DL 0.900) +

Add
SWL{ 0.900) +

Wy-{ 1.300)

gLCB14  Active
DL{ 0.900) +

Add
SWL{ 0.900) +

Wix+-1.300)

gLCB15  Active
DL( 0.900) +

Add
SWL(0.900) +

Wa-{-1,300)

gLCB1E  Active
DL{ 0.900) +

Add
SWL( 0.900) +

Wy+-1.300)

gLCB17  Active
DL( 0.900) +

Add
SWL{ 0.900) +

Wy-(-1.300)

gLCB18  Active
DL{ 1.050) +
Ex+{ 1.403)

Add
SWL( 1.050) +

LL( 1.275)

gLCB19 Active
DL{ 1.050) +
Ex-( 1.403)

Add
SWL( 1.050) +

LL{ 1.275)

glLCB20 Active
DL{ 1.050) +
Ey+ 1.403)

Add
SWL( 1.050) +

LL{ 1.275)

21

+

gLCB21 Active
DL{ 1.050) «
Ey-{ 1.403)

SWL( 1.050) +

LL( 1.275)

2

3

gLCB22  Active
Di( 1.050) +
Ex+-1.403)

Add
SWL( 1.050) +

LL( 1.275)

2

w3

glLCB823 Active
DL 1.050) +
Ex-{-1.403)

Add
SWL( 1,050) +

LL( 1.275)

2

=

glCB24  Active
DL{ 1.050) +
Ey+{-1.403)

Add
SWL( 1,050) +

LL{ 1.275)

glCB25  Active
DL( 1.050) +
Ey-(-1.403)

Add
SWL( 1.050) +

LL{ 1.275)

gLCB26  Active
DL( 0.900) +

Add
SWL( 0.900) +

Ex+{ 1.430)

gLCB27  Active
DL( 0.200) +

Add
SWL( 0.800) +

Ex-( 1.430)

gLCB28  Active
DL{ 0.900) +

Add
SWL( 0.900) +

Ey+ 1.430)

2

[

gLCB29  Active
DL( 0.900) +

Add
SWL( 0.900) +

Ey-( 1.430)

30

gLCB30  Active
DL{ 0.900) +

Add
SWL( 0.900) +

Ex+-1.430)

3

gLCB31  Active
DL( 0.900) +

Add
SWL( 0.900) +

Ex-(-1.430)

32

gLCB32  Active
DL( 0.900) +

Add
SWL( 0.800) +

Ey+{-1.430)

33

glCB33  Actlive
DL{ 0.900) +

Add
SWL( 0.900) +

Ey-{-1.430)

3

gLCBM  Active
DL 1.000) +

Add
SWL( 1,000) +

LL{ 1.000)

35

gLCB3S  Active
DL{ 1.000) +
Wi+ 1.000)

Add
SWL( 1.000) +

LL( 1.000)

gLCB36  Active
DL( 1.000) +
Wae-{ 1.000)

Add
SWL( 1.000) +

LL{ 1.000)

gLCBIT  Active
DL( 1.000) +
Wy+{ 1.000)

Add
SWL( 1.000) +

LL( 1.000)

3

oo

glCB38  Active
DL{ 1.000) +
Wy-{ 1.000)

Add
SWL( 1.000) +

LL( 1.000)

3

@

gLCBIY  Active
DL( 1.000) +
Wix+-1.000)

Add
SWL( 1.000) +

LL{ 1.000)

gLCBA0  Active
DL( 1.000) +
Wix-{-1.000)

Add
SWL( 1,000) +

LL{ 1.000)

i

gLCB41 Active
DL( 1.000) +
Wy+{-1.000)

Add
SWL( 1.000) +

LL{ 1.000)

.
=

glCB42  Active
DL( 1.000) +
Wy-(-1.000)

Add
SWL( 1.000) +

LL{ 1.000)

.
bl

gLCB43  Active
DL{ 1.000) +

Add
SWL( 1.000) +

Wic+{ 1.000)

gL.CB44
i1



tlc15
Rectangle


LOAD COMBINATION

.
[

gLCB4S  Active
DL 1.000) +

Add
SWL( 1.000) +

Wy+{ 1.000)

5 gLCB4G Active

DL( 1.000) +

Add
SWL( 1.000) +

Wiy-( 1.000)

7 gLCB47  Active

DL( 1.000) +

Add
SWL({ 1.000) +

Wix+{-1.000)

£
™

gLCB48  Active
DL{ 1.000) +

Add
SWL( 1.000) +

Wie-(-1.000)

.
=]

9 gLCB4S  Active

DL( 1.000) +

Add
SWL( 1.000)

Wy+-1.000)

wn
=

gLCBS0  Active
DL( 1.000) +

Add
SWL( 1.000) +

Wy-(-1.000)

aLCB51 Active
DL( 1.000) +
Ex+ 1.000)

Add
SWL( 1.000) «

LL{ 1.000)

gLCB52  Active
DL( 1.000) +
Ex-{ 1.000)

Add
SWL( 1.000) +

LL{ 1.000)

gLCB53  Active
DL{ 1.000) +
Ey+ 1.000)

Add
SWL( 1.000) +

LL( 1.000)

gLCBS4 Active
DL( 1.000) +
Ey-{ 1.000)

Add
SWL{ 1.000) +

LL{ 1.000)

gLCBSS  Active
DL( 1.000) +
Ex+{-1.000)

Add
SWL( 1.000) +

LL{ 1.000)

gLCBSS  Active
DL( 1.000) +
Ex-(-1.000)

Add
SWL{ 1.000) +

LL( 1.000)

gLCBST Active
DL( 1.000) +
Ey+-1.000}

Add
SWL(1.000) +

LL( 1.000)

58

gLCB58  Active
DL( 1.000) +
Ey-(-1.000)

Add
SWL{ 1.000) +

LL{ 1.000)

59

gLCB53  Active
DL( 1.000) +

Add
SWL( 1.000) +

Ex+{ 1.000)

gLCBED  Active
DL{ 1.000) +

Add
SWL( 1.000) +

Ex-{ 1,000)

f

gLCB&1 Active
DL{ 1.000) +

Add
SWL( 1.000) +

Ey+ 1.000)

o
1

gLCB62  Active
DL{ 1.000) +

Add
SWL( 1.000) +

Ey-( 1.000)

63

gLCB&3  Active
DL( 1.000) +

Add
SWL( 1,000) =

Ex+{-1.000)

gLCBG4 Active
DL( 1.000) +

Add
SWL( 1.000) +

Ex-(-1.000)

gLCBES  Active
DL( 1.000) +

Add
SWL{ 1.000) +

Ey+(-1.000)

6 gLCBGE  Active

DL{ 1.000) +

Add
SWL( 1.000) +

Ey-(-1.000)

7

o

+

+ ¥+ ¥+ Ftt 4+

RCENV_STR Active
gLCB1( 1.000) +
gLCBA( 1.000) +
gLCBT{ 1.000) +
qLCB10{ 1.000) «
gLCB13( 1.000) +
gLCB16( 1.000) +
gLCB19{ 1.000) +
gLCB22{ 1.000) +
gLCB25( 1.000) +
gLCB28( 1,000) +
gLCB31{ 1.000) +

Envelope

gLCB2( 1.000) +

QLCBS( 1.000) +
gLCBA( 1.000) +
gLCB11( 1.000) +
gLCB14( 1.000) +
gLCBT(1.000) +
gLCB20( 1.000) +
gLCB23( 1.000) +
gLCB25( 1.000) +
gLCB25( 1.000) +
gLCa32( 1.000) +

gLCB3( 1.000)
gLCBA( 1.000)
qlLCB( 1.000)
gLCB12( 1.000)
gLCB15( 1.000)
gLCB18( 1.000)
gLCB21( 1.000)
aLCB24( 1.000)
gLCB27( 1.000)
gLCB30( 1.000)
gLCB33( 1.000)

@
@

+ 4+ ¢+ 4%+ 4+ 4+

RCENV_SER Active
gLCB34( 1.000) +
gLCB37( 1,000} +
gLCBA40{ 1.000) +
gLCBA43( 1.000) +
gLCBAE( 1.000) +
gLCBAG( 1,000} +
gLCBS52( 1.000) +
gLCBSS( 1.000) +
gLCBS8( 1.000) +
gLOB61{ 1.000) +
gLCBSA4( 1.000) +

Envelope
gLCB35( 1.000) +
gLCBA8( 1.000) +
gLCB41( 1.000) +
aLCB44( 1.000) +
qLCBA47( 1,000) +
qLCBSO0( 1.000) +
gLCB53( 1.000) +
gLCBS6( 1.000) +
gLCBS5S( 1,000) +
qLCB62( 1.000) +
gLCBA5( 1.000) +

gLOB36( 1.000)
gLCB39( 1.000)
gLCB42( 1.000)
gLCB4S( 1.000)
gLCBA48( 1.000)
gLCBS1( 1.000)
gLCBS4( 1.000)
gLCBS7( 1.000)
gLCBBO( 1.000)
gLCB63( 1.000)
gLCBE( 1.000)
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LOAD COMBINATION Diecast Building

| Company Client

Author - . | File Name .
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SWL Dead Load (D)
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LL Live Load (L)
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RC Beam Strength Checking Result-BA

1. Design Information

Design Code ACI318-95
Material Data fc = 2.4e+006, fy =4e+007, fys = 2.4e+007 kgf/m"2

Unit System kgf, m

Section Property BA-0.50x1.20 (No : 1) Beam Span 3.50464m
2. Section Diagram
[END-1] MID] [END-J]
et g-:_ WO W W W W R T- :g-:t ¥ F ¥ ¥F ¥ ¥ u T %:— W L N B B e e
n | i n
= 5 &
_ g;:_l!l s I - o L s o o LS s _a
+ 1.2 ( [ 1.2 [ 1.2
TOP B8-P20 TOP 8-P20 TOP 8-P20
BOT &-P20 BOT 6&-P20 BOT 6&-P20

,_:T STIRRUPS 4-P12 @150 STIRRUPS 4-P12 @150 STIRRUPS 4-P12 @150
C 4

3. Bending Moment Capacity

END-I ; MID ' END-J
(-) Load Combination No. 2 2 2
Moment (Mu) 7082.24 2304.66 6876.17
Factored Strength (phiMn) 37047.76 37047.76 37047.76
Check Ratio (Mu/phiMn) 0.1912 0.0622 0.1856
(+) Load Combination No. 2 2 2
Moment (Mu) 4779.88 5571.63 3952.63
Factored Strength (phiMn) 28134.16 28134.16 28134.16
Check Ratio (Mu/phiMn) 0.1699 0.1980 0.1405
Using Rebar Top (As_top) 0.0025 0.0025 0.0025
Using Rebar Bot (As_bot) 0.0019 0.0019 0.0019

4. Shear Capacity

By i ~ END-l MID END-J
Load Combination No. 2 2 2
Factored Shear Force (Vu) 18153.09 16137.26 16631.41
Shear Strength by Conc.(phiVc) 36033.25 36033.25 36033.25
Shear Strength by Rebar.(phiVs) 26456.35 26456.35 26456.35
Using Shear Reinf. (AsV) 0.0030 0.0030 0.0030
Using Stimups Spacing 4-P12 @150 4-P12 @150 4-P12 @150
Check Ratio 0.2905 0.2582 0.2661
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RC Beam Strength Checking Result-BB

1. Design Information

ACI318-95
fc = 2.4e+006,

Design Code
Material Data

2. Section Diagram

fy = 4e+007,
Section Property BB-0.50x1.20 (No : 2)

Unit System

fys = 2.4e+007 kgfim"2

Beam Span

[END-I] [MID]
= :D;-:: I' W O W F W K :i: FE W W VYT R
w0 | 0 | \n
o =] =]
S ¢ f:— [ S W _‘l_ é—-:: s 8 0 » o A
1.2 1.2
=" +
TOP 8-P20 TOP 8-P20
BOT 8-P20 BOT 8-P20
1 STIRRUPS 4-P12 @200 STIRRUPS 4-P12 @200
| 3

3. Bending Moment Capacity

() Load Combination No.
Moment (Mu)

Factored Strength (phiMn)
Check Ratio (Mu/phiMn)

(+) Load Combination No.
Moment (Mu)

Factored Strength (phiMn)
Check Ratio (Mu/phiMn)

Using Rebar Top (As_top)
Using Rebar Bot (As_bot)

4. Shear Capacity
Load Combination No.

Factored Shear Force (Vu)
Shear Strength by Conc.(phiVe)
Shear Strength by Rebar.(phiVs)
Using Shear Reinf, (AsV)

Using Stirrups Spacing

Check Ratio

'END-I
2
11593.10
37047.76
0.3129

2
5652.22
37047.76
0.1526

0.0025
0.0025

END-I
2

28111.59
36033.25
19842.26

0.0023
4-P12 @200

0.5031

MID
34
16.85
37047.76
0.0005

2
7903.72
37047.76
0.2133

0.0025
0.0025

WD

2
14133.23
36033.25
19842.26
0.0023
4-P12 @200
0.2529

kaf, m

3.350m

[END-J]

w8 % & & & @&

s s s » s &

2
—=
TOP 8-P20

BOT 8-P20
STIRRUPS 4-P12 @200

'END-J
2
9967.11
37047.76
0.2690

2
6249.21
37047.76
0.1687

0.0025
0.0025

END-J
2

25918.61
36033.25
19842.26

0.0023
4-P12 @200

0.4639
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RC Beam Strength Checking Result-BC

1. Design Information

Design Code ACI318-95

Material Data

2. Section Diagram

[END-I]

0,0635
L) |

|
1.5 |

T 9 @
C

(v]

——ww

0635

=D

TOP 7-P20
BOT 5-P20

STIRRUPS 4-P12 @100

3. Bending Moment Capacity

(-) Load Combination No.
Moment (Mu)

Factored Strength (phiMn)
Check Ratio (Mu/phiMn)

(+) Load Combination No.
Moment (Mu)

Factored Strength (phiMn)
Check Ratio (Mu/phiMn)

Using Rebar Top (As_top)
Using Rebar Bot (As_bot)

4. Shear Capacity

Load Combination No.

Factored Shear Force (Vu)
Shear Strength by Conc.(phiVc)
Shear Strength by Rebar.(phiVs)
Using Shear Reinf. (AsV)

Using Stirrups Spacing

Check Ratio

fc = 2.4e+006, fy = 4e+007,
Section Property BC-0.50x0.50 (No : 3)

Unit System

fys = 2.4e+007 kgfim"2

Beam Span

MID]
e e e ww
o
e | | [
‘ éﬂlv— 2 ® o @ @
| . .
TOP 5-P20
BOT 7-P20
STIRRUPS 4-P12 @200
END-I MID
2 2
2100.90 57.95
30319.06 22941.85
0.0693 0.0025
2 2
897.79 3424.18
22941.85 30319.06
0.0391 0.1129
0.0022 0.0016
0.0016 0.0022
~ END-l ~ MID
2 2
5091.95 4399.34
14787.90 14787.90
39087.28 19543 .64
0.0045 0.0023
4-P12 @100 4-P12 @200
0.0945 0.1281

00635
&

0.0635
+—

kgf, m

3.17m

[END-J]

2 o ¢ @ @

+_ 0.5

TORP 7-P20
BOT 5-P20
STIRRUPS 4-P12 @100

" END-J

13
569.52
30319.06
0.0188

2
2886.18
22941.85
0.1258

0.0022
0.0016

END-J
2

6716.42
15240.81
40284.41
0.0045
4-P12 @100
0.1210

2 2-21
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RC Beam Strength Checking Result-BD

1. Design Information

Design Code ACI318-95 Unit System kgf, m
Material Data fc = 2.4e+006, fy =4e+007, fys = 2.4e+007 kgf/im"2
Section Property BD-0.20x0.50 (No : 4) Beam Span 3.1m

2. Section Diagram

[END-1] MID] [END-J]
> Tea —y— Ty 4 e
| o | | & L I
| I o o
| |
| |
n n 1
o | o | o
| |
L ez 'l | ® J |
ir|e_o | _= Zr|e_a
S— — o —— o
0.2
0.2 1 l‘ D._2_+ | 0.
TOP 2-P16 TOFP 2-P16 TOP 4-P16
BOT 2-P16 BOT 4-P16 BOT 2-P16
STIRRUPS 2-P6 @150 STIRRUPS 2-P6 @150 STIRRUPS 2-P6 @150

3. Bending Moment Capacity

END-I MID END-J
(<) Load Combination No. 2 2 2
Moment (Mu) 1856.99 714.08 2183.05
Factored Strength (phiMn) 6316.41 6373.75 11758.22
Check Ratio (Mu/phiMn) 0.2840 0.1120 0.1857
(+) Load Combination No. 2 2 2
Moment (Mu) 901.72 1363.88 565.93
Factored Strength (phiMn) 6316.41 11758.22 6373.75
Check Ratio (Mu/phiMn) 0.1428 0.1160 0.0888
Using Rebar Top (As_top) 0.0004 0.0004 0.0008
Using Rebar Bot (As_bot) 0.0004 0.0008 0.0004
4. Shear Capacity

= END-T MID ' “END-J
Load Combination No. 2 2 2
Factored Shear Force (Vu) 3777.73 2727.95 4558.84
Shear Strength by Conc.(phivc) 6424.53 6135.43 6135.43
Shear Strength by Rebar.(phiVs) 3537.14 3377.97 3377.97
Using Shear Reinf. (AsV) 0.0004 0.0004 0.0004
Using Stirrups Spacing 2-P6 @150 2-P6 @150 2-P6 @150
Check Ratio 0.3792 0.2867 0.4792
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FLAT SLAB Pagel of 4

REINFORCED CONCRETE DESIGN OF FLAT SLAB BY DIRECT METHOD (USD)

MEMBER  : Fsi DATE -\lar-23

MATERIAL PROPERTY COMPUTATION
[ re 0 W, = L7DL+5L)+ 2{LL) 36D kg m.
(2) fy (RB) 1400 kse Static Moment at Short Span (Tnt) : (MoS) = (W, l_lS'Sul 6295 kg-m

13) fy (DB) 0 kse Static Moment at Shor Span (Ed, [WyL+ai2] 850 kg-m
SECTION PROPERTY Static Moment at Long Span (Int)) : (MoL) = (W,.5V8*1 n 6,651 kg-m
(1) Shor Span (5) 190 m Static Moment at Long Span (F (MoL) = [W,,S+)2]8°Ln kg-m
LT m CHECK SHEAR.
(3} Thickness (h) 0,250 m Punching Shear
14) Covering (d') m Interipr Columnn
(5) Pile Size (a) = (400 m Vi =[S*L-{a+d)"2]* W, 3RA3 kg
{6} Design Short length, (Sn) = 1.50 m biy =Ha+d) 240 cm,
Design Long length, {Ln) = 1.57 m. B. =ala 100
(5) Eff. Depth (d) = 0.200 m [+ 40
S/L ratio = 0.96 Use minimum V,. from cquation
TYPE OF SLAB ; (Exterior Or END Spans) v =1.06*5qnlfc')*b, d kg
1. Exterior Uunrestrauned v, 0.27*(0*d'b, + 21" Sqrlfc’*b, d = 107080
2. Slab With Beams Beoween All Supports, v, 0.35*78822 66,999
5. Slab Without Beams Between Interior Support Shcar Status (LA

5.1 Without Ed

¢ Beam Exterior Co

5.2 Wilt Edge Beam Vil =SHL2+a2-a+d)*(a+d2)]* W, 22,169 kg
4. Exwerior E Fully Restrained b, {a+d)+2a+d/2) = 160 cm
Select Type of Slab (1-4) : 11 B, a4 2 1.00
LOADING oy 30
{1} DL of Slab = 600 Use minimum V. from equation
{2) Live Load = 000 kg n: v, =], 06*Sqrifc')®h, d 549 ke
(3) Super Impose Deadload - 2 kg m: v =0.27*{(0l " d/b, + 21 Sqnlfc)*b, d T6.964 kg
FACTOR OF LOAD 085752548 M.666 ke
i1} Dead Load 1.7 L&
{2) Live Love 2a
DISTRIBUTED FACTORED FOR STATIC MOMENT IBUTED FACTORED IN COLUMMN AND MIDDLE STRIPS
INTERIOR_SPANS, Consider Dircction E-W (L)
Negative Moment = 0.65 *Mo I =1/12(b,*h"3) - L|||I
Positive Moment 0.35 *Mo [} 11120b, *h"3) = 247,396 l.II\I
EXTERIOR SPANS, c (10,63 XY )X 34V 13) - 126302 cm'
Interior Negative Moment 0.70 *Mo ol Ech*IbEcs*1s > 0
Positive Moment 0.50 *Mo |1: Ech*( Is 026
Exterior Negative Mom 030 *Mo Consider Dircction N-5 , (S)
1 11205, 3) 256510 cm'
c (1-0.63* XY NX 37V 3 = 126302
al *IEcs*ls 0
b [}

030 Mo 0,70 Mo
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FLAT SLAB Pagel of 4

REINFORCED CONCRETE DESIGN OF FLAT SLAB BY DIRECT METHOD (USD)

R

MEMBER FSi

DATE

-Mar-23

DISTRIBUTED MOMENT IN COLUMN AND MIDDLE STRIP OF LONG SPAN DIRECTION

Column Strip of Long Span

Direction

INTERIOR SPANS,

EXTERIOR SPANS.

(1) Negative Moment.

(2) Positive Moment,

(3) Int Negative Moment.

{4) Positive Moment.

(5) Ext Negative MomentL

M, (kg.-m.) (E triph (2617 1,409 (2.818) 2013 (1,208)
Factor Col. (%4} 1an T Tih T nan
Col, Moment (kg-m.) (2.61T) 986 (1.973) 1406 {1.208)
Wide Of Sirip (m.) 0.5 0.5 05 (] 05
Depth. (em.) 0.0 200 0.0 2000 20.0
Col Moment ' Strip (kg-m.) (5,509} 2077 4.153) 2967 [2,543)
R,=M,/pbd" (kgicm ) 15.30 577 1154 8.24 7.06
Py 0.0040 0.0015 0.0030 0.0021 0.0018
Agreq/Strip fem /m.) = phd 7.96 193 5.94 4.21 359
A min fem fm) = 0.0018hh 45 4.5 43 45 45

USE-DRB 16,

21-DB 16 a 0.25m.

1-DB 16 a .44 m.

1-DB 16 @ 0.33m.

1=DB 16 & 044 m.

1-DB 1o a D44 m,

AT INTERNAL STRIP

M, (kg-m.} {Internal Strip) +4.323) 2318 (4.656) 3316 {1.995)
Factor Col. (%) 1on 0 70 70 100

Col. Moment (kg-m.) {4.323) 1.629 (3.259) +2.328 (1,995)
Wide OF Strip (m.) 1o 1.0 1.0 1.0 L0
Depth. (em.) 0.0 20.0 20.0 200 200

Col. Moment / Strip (kg.-m.) (4551) L715 (3431 2450 12,1000
Ry=M, ipbd (kgicm ) 12.64 4.76 9,53 6.81 5.83

Prug 0.0033 0.0012 0.0024 0.0017 0.0015
Acreq/Strip lem /m.) = pbd 6.53 141 488 346 296
Agmindem /m) = 0.0018b6h 45 4.5 45 45 45

USE-DBio.

3-DEB 16 a B3m.

1-DB 16 a 044 m,

2-DB 16 a D41 m.

1-DB 16 a 044 m.

1-DB 16 a D44 m.

Middle Strip of Long Span

INTERIOR SPANS.

EXTERIOR SPANS.

Direction (1) Negative Moment. (2} Positive Moment. (3) Int Negative Moment (4) Positive Moment. (5) Ext Negative Moment.
STRIP
My (kg.-m.} (Edge Strip) (2617 1.409 2013 1.20:
Factor Mid. (%) ] 30 3o 30 L}

Col Moment (kg-m.) 0 423 1845) 604 0.00
Wide OF Swrip (m.) 0475 0475 0475 0475 D475
Depth. (em.) 0.0 200 20,0 0.0 20.0
Col. Moment ! Stnp (kg-m.) 0 890 1.750) 127 0.0
R, =M, /dbd” (kgiem ) 0.00 247 494 353 0.0
P'--. 0.0000 0.0006 00013 0.0009 0.0
q/Sinp Itm1 m.) = pbd 000 1.24 2.50 1.78 0.0
\.‘unn.run: m.} = 0.0018bh 4.5 13 45 45 4.5

USE-DE 6. 1-DB 16 a 044 m, 1-DB b a 044 m, 1-DB 16 @ 044 m. 1-DB 16 a 044 m. 1-DB 16 a 44 m.,

AT INTERNAL STRIP

) Intermal Strip)

(4.323) 2328 (4.656) +3,326 -1995
Factor Mid. (") [} 10 an ki 0.n
Col. Moment (kg-m ) o 698 (1.397) o995 0.0
Wide OF Strip (m.) 1.0 1o (H] 1.0 1.0
Depth, {cm.) 0.0 20,0 200 20.0 20.0
Col Moment’ Stnp (kg -m.) ] 735 1.050 00
R, =M, /bbd” (kglem) 0.00 14 4,08 292 0n
‘-‘"I 11,0000 00005 oo 0.0007 0.0
A req/Serip (em ‘'m.) = pbd 0,00 1.03% 206 147 0.0
Agnin fem ‘m) = 0.0018bh 45 15 A5 45
I'SE-DE s 2-DB 16 a D44 m. 2-DE 16 a D44 m, 2-DB 16 a D44 m. 2-DB 16 a 0.4 m,
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FLAT SLAB Page3 of 4

REINFORCED CONCRETE DESIGN OF FLAT SLAB BY DIRECT METHOD (USD)

MEMBER : sl

DATE

2-\tar-23

DISTRIBUTED MOMENT IN COLUMN AND MIDDLE STRIP OF SHORT SPAN DIRECTION

Column Strip of Shert Span

Direction

INTERIOR SPANS.,

EXTERIOR SPANS.

(1} Negative Moment.

(2) Positive Moment.

(3) Int Negative Moment

[4) Positive Moment.

(5) Ext Negative Moment.

[2462) 1,325 (2,651) 1.894 (1.136)
Factor Col. (%) 75 60 13 60 1an

Col. Momem (kg-m.) (1.346) 795 (1.988) 1136 (11360
Wide Of Strip {m.) 0.5 0.5 0.5 0.3 03
Depth. {cm.) 18.4 184 184 184 184

Col. Moment / Smp (kg=m.) (38871 1674.3 ~H85.6 23918 -2391.8
Ry=M,pbd  (kgiem ) 12,76 549 1374 785 7.85

Pig 0.0033 0.0014 00036 00020 0.0020
Agreg/Strip (em im.) = pbd 6.06 236 6.55 3.68 3.68
A min, Lcml m.)  0.0018bh 4.5 45 45 45 45

USE-DEla. I-DB 16 a 0.33m, 1-DB 16 a 0.44m. 1-DB 16« D3m, 1-DB 1o o 0.44 m. I1-DB 16 a 044 m.
AT INTERNAL STRIP

M, (kg=m. ) {Internal Strip) 4092} 2.203 (4,407} +3.148 - 1589

Factor Col. (") 75 (1] 15 60 100.0

Col. Moment (kg.-m.} {3,069} £323 (3,305) +1,889 -1888.5
Wide Of Strip (m.) 1.0 Lo 10 [R] 1.0
Depth. (em.) 184 184 184 154 124

Col. Moment  Stnp (kg-m.) {3.2300 1392 (3,479 +1,988 ~1987.9
Rp=M,/bd " ¢ , 10.60 457 1142 652 65
P 0.0027 0.0012 0.0029 0.0017 0.0
Agreg/Strip (em /m.) = pbd 501 112 541 3.05 EN|
r\_\nnui.;m: m.)  (L.0018bh 45 43 45 15 45

USE-DB1a. 2-DB 16 & D4m. 2-DB 16 a D44 m. 3-DB 16 @ 03T m. 2-DB 16 a 044 m. 2-DB 16 a D44 m.

Middle Strip of Short Span

INTERIOR SPANS.

EXTERIOR SPANS,

Dircetion (1) Negative Moment (2) Positive Moment. (3) Int Negative Moment (4} Positive Moment. (5) Ext Negative Moment,
1325 (26511 294 (1.136)
Factor Mid. (%) 15 40 25 40 (]
Col. Moment (kg-m.) (615) 530 (663) 757 0.00
Wide Of Strp (m.) 0.51 051 051 0.51 0.51
Depth. (em.b 184 184 184 184 184
Col. Moment ' Strip (kg.-m,) 1n2nm 1040 11299 1485 00
Ry, =M, ipbd " (kyiem ) 3.96 341 1.26 487 0.0
P, -| 0.0010 0,000% oaan 0.0012 0.0
A reg/Strip (em /m.) = phd 1.84 158 198 237 0.0
.-\\min.i:m. m.)  0.0018bh 45 45 45 45 45
USE-DR1a, 1-DB 16 a D44m, 1-DB 16 a 044 m. 1-DB 16 & 044 m. 1-DB 16 & b4 m. 1-DB 16 a D44 m.
AT INTERNAL STRIP
M, tkg.~m.) tIntcrnal Sirip) [2462) 1325 (2,651 1,504 1136
Factor Mid. (") 25 40 15 40 0.0
Col. Moment (kg.-m,) (6151 530 (663) +757 0.0
Wide OF Serip (m, ) (N] Lo 1.0 1.0 Lo
Depth. (em,) 184 184 154 184 184
Col. Moment * Strip kg 16031 520 1650 +743 0.0
Ry =M, ‘b (ky/cm') 1.98 (i} 213 244 0.0
Pl 0.0005 0.0004 0.0005 00006 0.0
Agreg/Stnp lem m.) = phd 092 0n7m 0n.9% 113 no
A it (cm 'm)  0.0018bh 45 45 45 45
I'SE-DE 2-DB 16 a 044 m. 2-DB 16 « 044 m. Z2-DB 16 a2 0.44m, 2-DB 16 o D44 m.
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FLAT SLAB Pa of 4
i
REINFORCED CONCRETE DESIGN OF FLAT SLARB BY DIRECT METHOD (USD)
MEMBER Fx2 DATE =Alar-23
MATERIAL PROPERTY COMPUTATION
(nf b ksc W, LTIDL+SL) + 2{LL)
‘v (RB) 2400 ksc Static Moment at Short Span (Int) - (MoS) = (W,.L)?
13) v (DB) 4,000 kse Stanic Momcnt at Short Span (Ed (MoS) L
SECTION PROPERTY Static Moment at Long Span (Inth : (Mol.) = (W, S)V8*Ln
(1} Shon Span (5) 1M om Static Moment at 1 Span (E 0 Mol = [W,, 5+4)2| 8" Lo
(2} Long Span (L) L0 m
13) Thickness (i) 0500 m
{4) Coverng id') hasn m
(5) Pile Size (a) AN m vy [S*L-{a+d)2]*W, 50975 kg
(6) Design Shoat length, (Sn) 1280 m b, Hla+d) 340 em
length, (Ln) 180 m [, aa - L0
(5) EfT, Depth (d) 0.450 m o 40
S/L ratio 1.00 Use minimum V. from cquation
TYPE OF SLAB : (Exterior Or END Spans) v, L06*Sqrtifc’)*h, d -
1. Exwrior Edge Unnrestrauned v, =0.27*( 0L, *d/b, +2)* Sqrifc)*h, d = 466803 kg
2. Slab With Beams Berween All Supports, bV, 213561 kg
5. Slab Without Beams Between Imienior Support (LA
3.1 Without Edge Beam or Colum
3.2 Wit Edge Beam vyl [S*(L2+a2Hasd) atd2)]* W, = 28,830 ke
i. Exterior Edge Fully R b, ={a+dp+2a+d/2) 210 cm
Select Type of Slab (1-4) : 1.2 i =aa 1.00
LOADING e 30
(1) DL of Slab 1200 kgm Use minimum V. from cquation
(2) Live Load 5000 kegim v, 1.06*Sqnlfe')*b, d = 155,183 kg
(3} Super Impose Deadload 200 kg m: v, 0.27*(ct *d/b, +2)*Sqnifc’’*b, d 333,162 ko
FACTOR OF LOAD dv, 0.85* 155182 131.905 ke
(1 Dead Load L7 Shear (LA
12) Live Love .0
DISTRIBL FACTORED FOR STATIC MOMENT DISTRIBUTED FACTORED IN COLUMN AND MIDDLE STRIPS
INTERIOR SBANS, Consider Dircction E-W , (L)
Negative Moment 0.65 *Mo L 17120h, *h"3) = \'.:al
Positive MomenL 0,35 *Mo | 1112k, *h"3)
EXTERIOR SPANS C =1-0.63* XY X 3*Y3)
Intenior Negative Moment 0.70 *Mo al =Ech*IWE 0
Positive Moment 0,50 *Mo [ =Ech*C/2E 0.08
Exterior Negative Moment 0.30 *Mo
1 =1/12{(b,*h"3) 2.291.667 em
c =(1-0.63*X/YIX*3*Y/3) 354,167
ol =Ecb*IvVEcs*ls 0
] I 0,08
.x/'-t
030 Mo 0.70 Mo 065 Mo 0.65 Mo
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FLAT SLAB Page2 of 4

REINFORCED CONCRETE DESIGN OF FLAT SLAB BY DIRECT METHOD (USD)

L Dhesagn Wirsiom | 101

MEMBER Fs2

DATE

2-\jar-13

DISTRIBUTED MOMENT [N COLUMN AND MIDDLE STRIP OF LONG SPAN DIRECTION

Column Strip of Long Span

INTERTOR SPANS.

EXTERIOR SPANS.

Direction (1) Negative Moment (2} Positive Moment. (3} It Negative Moment (4) Positive MomenL (5} Ext Negauve Moment
ATEDGESTRIP

M, lkg.=m.} (Edge Strip) 4237 2282 (4,563) 3.260 (1.956)
Factor Cal, (") 1nn 70 m Ti 110

Col. Moment (kg.-m.) (4.237) 1.597 (3,194) 228 (1.956)
Wide OF Surip {m.) 0.6 0.6 0.6 0.6 0.6
Depth. (em,) 450 150 450 45.0 45.0

Col. Moment © Sinp (7.704) 2904 [5.808) 4,148 13.556)
Ry=M,/hbd (hgicm ) 423 1.59 319 138 1.95

{?:_.I o001l 0,0004 0.000% 0.0006 0.0005
Agreq/Sinip tem /m.) = pbd 4.31 .80 361 258 221

\\.mln.lcm: m.,) = 0.0018bh 9 a 9 9 9

USE-DB16.

1-DB 16 a 0.22m.

1-DB 16 & 0.22m.

2-DB 16 « 0.22m.

2-DB 16 @ 0.22m.

2-DB 16 « 0.22m,

AT INTERNAL STRIP

M, (kg -m. ) {Internal Stnp) (7,170 3.361 (71.722) 5516 (3,300
Factor Col. (%) 100 T 70 70 1o

Col. Moment (kg.-m.) {7.170) 2,703 (5.405) +3.861 (3.309)
Wide Of Strip (m.) 11 (N 1.1 [N 1.1

Depth, fem.) 450 45.0 450 45.0 45.0

Col. Moment / Strip (kg.-m ) (6.518) 2457 (4.914) 3510 13,0081
Ry=M,/pbd (kgiem') 3.58 135 270 1.93 165

P 0,0009 0.0003 0.0007 0.0005 D.0004
Agreq/Strip (em /m.}= phd 406 .52 3.05 218 1.86
Agmin (em fm) = 0.0015bh 9 9 9 9 9

USE-DE 6.

5-DB 16 a D.22m.

5-DB 16 a 0.22m.

#NAME?

5-DB 16 @ 0.22m,

5-DB l6 a 0.22m.

Middle Strip of Long Span

Direction

INTERIOR SPANS.

EXTERIOR SPANS,

(1) Negative Moment.

(2) Positive Moment.

(3) Int Negative Moment.

(4) Positive MomenL

(5) Ext Negative Moment,

AT EDGE STRIP

My (kg~-m.} | Edge Sirip) 4237 2.282 (4,364 3.260 11.956)
Factor Mid, (") [} 30 30 30 L}

Col. Moment (kg-m.) o 684 (1.369) 978 0.00
Wide Of Swrip (m.) 0.55 0.55 0.55 0,55 0.55
Depth. (em.) 45.0 450 45.0 450 45.0
Col. Moment / Strip (kg 0 1.245 1) 1.778 o0
R, =M, fbd" (kgim) 0.00 0.68 137 0.98 0.0
Pt 00000 .0002 0.0003 0.0002 0.0
Agreq/Sinip (em /m.) = pbd 0.00 0.77 1.54 Lo 0.0
Agmin fem /m) = 0,0018bh 9 9 9 9 9.0

USE-DB1a.

1-DB 16 a 0.22m,

2-DB 16 a 0.22m.

2-DB 16 a 0.22m,

2-DB 16 a 0.22m.

2-DB 16 a 0.22m.

AT INTERNAL STRIP

M, kg ) {Tnwemal Stnp)

(7.170) 3861 (1.722) +5,516 =3309

Factor Mid. (*a) L] 30 3n 30 oo

Col. Moment (kg.-m.) 0 1158 (2317) 1.655 0.0

Wide Of Stnpim.) (B} il 11 11 Ll

Depth. (em. ) 5.0 450 45.0 450 15.0

Col Moment  Stnp (kg -m.) 0 1.053 12.106) 1.504 0.0

R, =M, ‘bbd” (kgem) 0.00 0,58 1.16 .83 0.0

;‘,__I 0.0000 O.0001 0.0003% 0.0002 0.0

AgregSmp {em ‘m.) = Phd 00 065 1.30 093 0.0
A min, jem m) = 0,00185h L] 9 [] 9
VSE-BREIn S5-DB 16 a 0.22m. 5-DB 16 « 0.22m, 5-DB 16 u
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FLAT SLAB Page3 of 4

REINFORCED CONCRETE DESIGN OF FLAT SLAB BY DIRECT METHOD (USD)

MEMBER F52 DATE -Aar-23

DISTRIBUTED MOMENT IN COLUMN AND MIDDLE
INTERIOR SPANS,

TRIP OF SHORT SPAN DIRECTION
EXTERIOR SPANS,

Column Strip of Short Span

Direction

(1) Negative Moment.

(2) Positive Moment.

(3) Tnt Negative Moment

(4) Positive Moment

(5) Ext Negative Moment

ATLEDGE STRIP

M. (kg.-m ) (Edge Strip) 4237 3383 4.563) 3260 | 1.956)
Factor Col. (*) 75 (1] 15 60 100

Col, Moment (kg-m.) (3.178) 1369 (3.422) 1.956 (1.956)
Wide OF Strip (m.) 0.6 0.6 0.6 0.6 06
Depth, (cm.) 434 434 434 434 434

Col. Moment* Stnp (kg -m.) [5.778) 2489.1 -6222.7 -3535.8
Rp=M,/bd  (kgicm ) 341 147 3,67 210 210

P 0.0009 0.0004 00008 0.0005 0.0005
Agreq/Strip {em m.) = pbd n 1.60 4.02 29 229

Agmindem /m)  0.0018bh o 9 9 9 9

USE-DB 16,

1-DB 16 a 0.22m,

1-DB 16 a 0.22m.

2-DB 16 & 0.22m.

2-DB 16 @ 0.22 m.

I-DB 16 « 0.22m,

AT INTERNAL STRIP

M, ikg.-m.) {Internal Strip)

E (7.170) 3861 (7.722) +5516 =-3309

Factor Col. ("a) 15 (1] 75 (1] 100.0

Col. Moment (kg-m.) (5.378) 2317 (5.791) #3309 =3309.3
Wide OF Strip (m.) 11 11 1.1 11 1.1
Depth. (em ) 434 434 434 434 434

Col. Moment / Siip (kg =m.) 4,589 2106 {3.265) +3.008 =3008.5
Ry=M,/bbd " (kgem ) 288 124 3,11 177 18
P 0.0007 0.0003 0.0008 0.0004 0.0
Agreq/Strip (em m.) = pbd 315 1.35 34D 1.93 19
Agmin (cm fm)  0.0018bh 9 9 9 9 2.0

USE-DBI6

5-DB 16 a 0.22m.

5-DB 16 a 0.22m,

5-DB 16 a 0.22 m.

5-DB 16 « 0.22m.

5-DB 16 a 0.2Zm.

Middle Strip of Shert Span

Direction

INTERIOR SPANS.

EXTERIOR SPANS.

(1) Negative Moment.

(2) Positive Moment,

(3) Int Negative Moment.

{4) Positive Moment.

(5) Ext Negative Moment

AT EDGE STRIP

M- tkg.-m ) (Edge Stop) {4.2371 22382 14563} 3260 [1.956)
Factor Mid. (*a) 25 40 15 40 L]
Col. Momem (kg.-m_} {1,059 913 (1L141) 1304 000
Wide OF Strip (m.) 035 0.55 055 0.55 0.55
Depth. fem.) 434 434 434 434 34
Col. Moment * Strip (ky.-m.) (1L.926) 1.659 12,074) 237 0.0
R, =M, /bbd” (kgiem’) 114 0.98 122 140 0.0
Pis 0,0003 0.0002 0.0003 0.0004 00
Agreq/Strip lem ‘'m.) = phd 124 1.06 1.33 1.52 0.0
Agmintem ‘m.)  0.0013bh 9 9 9 L 9.0

USE-DBl16.

2-DB 16 a B.22m,

2-DB 16 a 0.22m.

2-DB 16 a 0.22m.

1-DB 16 a 022 m,

AT INTERNAL STRIP

M, (kg.-m. ) {Tnternal Strip)

(4,237

14.563) +3,260 =1956

Factor Mid. (") 25 40 15 40 0.0

Col. Momem (kg.-m.} (1.059) 913 L1141) +1.304 0.0

Wide Of Stnp tim.) 1.1 N L1 I Il

Depth. {cm.) 34 434 434 134 434

Col Moment Sinp (ki -m.) 1963) B30 (1.037) +1.185 oo

R, =M, ibbd™ (kgiem) 057 0.49 0.61 0.70 0.0

Py 0.0001 0.0001 0.0002 0,0002 0.0

AgregSirip lem ‘'m.) = Phd 062 0,53 0.66 b7 0.0
\vlllllli;llll'.lll 0.0018bh 9 o 9 9

I SE-DB1a 5-DB 16 a 0.22m, A-DB 16 a 0.22m. 5-DB 16 o 0.22m. S-DB 16 a 0.2
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IDS_SRC_DESIGN :

Zz
4
. Design Condition
Design Code : SSRC79
Unit System kgf, m - y
Element Number : 2446
Material 1 55400 (No:3)
Section : D-323.9x10mm (No:22) P -
Member Length  : 0.35000 T '

Concrete filled option for Pipe/Tube = Filled
Concrete Section

Member Force Type = Filled Section (Fc = 2.4e+006)
' Dc = 0.30390

Axial Forces Fxx =-88.024 (LCB: 1, POS:) Area (Ac) = 0.07254

Bending Moments My = 0.00000, Mz =-5600.0 Steel Section

End Moments Myi = 0.00000, Myj = 0.00000 (for Lb) Sect Name =D-0.32 (Fy = 2.4e+007)

Outer Dia. = 0.32390 Wall Thk = 0.01000

Myi = 0.00000. Myj = 0.00000 (for Ly) Bt (A% = 0106088

Mzi = -5600.0, Mzj = 0.00000 (for Lz) )
Main Rebar
Shear Forces Fyy = -16000 (LCB: 1, POS:1/2) None
Fzz =0.00000 (LCB: 3, POS:1/2)

. Design Parameter 16 Ton

Moment Coefficients Cmy= 0.85 Cmz= 0.85
Effective Length Factors Ky = 100, Kz = 1.00
Unbraced Length Ly =0.35000, Lz =0.35000, Lu =0.350

. Modified Properties of Composite Section LB

Yield Stress Fmy = Fy+1.0*Fyr*(Ar/As)+0.85*Fc*(Ac/As) = 39005147

Modulus of Eias[ici[y Em = Es+0.4"Ec*(Ac/As) = 27888898441

Radius of Gyration Rmy =ry = 0.11104, Rmz =rz = 0.11104

Spacing of Fender 12.4 m

£ StfeSS CheCkfng Results Reactive Force , to each fender

Axial Stresses E 12.4 x 1.29 ({82.2urus)

Slendemess Ratio: KLIr = 3.2 €200.0 ...cccccveeiiiiimereecisrenesensesennes 0K o
= 16.00 ton
fa/lFa = 8926/23256048 = 0.000 < 1.000 ..ccevveevieereeerrriennesersnnennnnn. QLK

Bending Stresses

Major Axis

fby/Fby = 0/14400000 = 0.D00 < 1.0D0 ...covssevivressssssosasnssssrnsnsarnsas Ol
Minor Axis

fbz/Fbz = 7459240/18000000 = 0.414 < 1.000 ..ccoeieviirieriienniiracirrerernnnnnnns OLK

Combined Stresses (Compression+Bending)
Rcom = (fa/Fa)*2 + SQRT( [[Cmy/(1-fa/F'ey)]"fby/Fby]*2 + [[Cmz/(1-fa/F'ez)]*fbz/Fbz]"2)
Rcom = 0.414 < 1,000 ....ocovrviiniiiniiiiieiiisicnnsnerancse e sesanenanees OLK

Shear Stresses
fvy/Fvy = 3244956/9600000 = 0.338 < 1.000 ...ccvveeieeeeeeeeeerieeerennennnns QLK
0/9600000 = 0.000 < 1.000 ...covviviiiniinrnenieeecseseeaeneene. DK

2 2-35
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Steel Design of Column Base Plate (ASD)

PROJECT niie

MEMBER : 1@ 1HanKNI30

df;". ;‘ — nawmBnuuulsendy 0127 w10 1
- u J 8-DB16 mm.

RB 9 mm.@ 0.15M.5TIRR.
weaunianisluy

yrasuTan Newan 4" wu 6 .

]
= '
B ] I e
=t
2.88f xafiydxd :
!. = fiﬂy; ]( - lae Ch+Kb/db < 2.5
e
104/ i 2—"= 4 Woes 4
VS d e d = szezdaliainm 15 cm.

= L0 duviavanaiuaug

&
ﬁ = 1.0
Y

8

dmsuman iimsndaufia

i = 1.0 dwmsunsunialnd

db 1.0 vuIaHanes u

ld = 14.87 cm. < 15 cm.
Length of Bolt > L req Status Ok

o a 4 s ] o 2
= 0.8 MMsuivan 1leftir-l1|?j'llimﬂ"lllf1r1 1125 U,
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Usenaa U3Em Ut Aia
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dielinsenfiununelulasinsinfeudedulumeanulaendeguansefuiiRnu g uasdwindou
Tagsou vT¥nY JeveuseniadanengseideunazaninisAndnau winuduse erumvug §3umn way
HusEnauNsAuEennal desujifnuetiaunsnin detelull :

1. ToUURIUNITANUIANLAZNITVUEINITUN-NIGUN

o  msinanuEinelulasenis | eunmuennaiadessitanudineluiiuilasinisliviu 20 Alawns
satalus uarfnmadhedieuliiudamu.

®  MIIATUANLATBIBUA: LDEUNIMULHIBIOUTINNAUAIDAILTIILNLATINGG HOeAULATIBUANNATY UT0A
Aawaseseuafialiinun.

®  msdyasman : FeduduaiSeainywiesenluiiuintviidmue l1ivenfinvinenisdyas wazddin
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2. YIMTNITAIUNTS ILATDIINTHALNITVUA1BFUAN

e nsldanusauuale: winnudusalualadewnduamenuseinge1a iudndudiauds viseauveunseus

INUTINN.

®  mgarnMulaaNuse: lugnsvumeduiussianmnes (Bulk) lidunageauueniianieay (Wind Sock)
Mndanusuny 12 uan (W3 6 wnsiadui) Tingauunauiui.

v a 12 U 1 ’0’ 1 1 a v v = v a 1 1 1 o =~
e nstasnududinnuauacuiun: sEienNsvNaeAUAMNBY (Bulk) AaedeanlulntaeinessuineanSauay
NiigUise lndanannAueanSe.
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