Precast System Design _(Non Composite Beam)

Precast Non Composite Beam

M Menuvulassafuamdife ases.
Beam No.(aviiany : GBA32RL, GBA15
Beam Panel No.gavilany: GBA32RL, GBA15

(Beam with Dapped End)
: Metro Park Sathorn
Project No. arilasems)

Project (Tasam1)

Engineer : NSK
A Input Data (dipyannnuvy) Comments
Stiuctural Analysis General Data
(dovasiarieilassasang Gouarialyy -
Loading ; - Adanounin Fe = 24 Mpa. cylinder strength
. - Slab = 2.40 KN./sq.m./Moor ||- AAspasmBnInTy Fy = 400 wMpa. -
" Nw.AIREuY SDL= 048 KN.Jsq.m.Mloor |- Aadsvoamantiasn F, = 400 WMpa,
. Cananues Partition = 10.72 KN/ /floor || armninanIn b = 300 om |
- URST LL= 2.00 KN./sq.m./Moor || m’Lﬁnmu t= 600 wm. | effactive thickness
B - Beam Dapped Depth (hy) hd = 300.0 mm. o A ACI slandsrd
Slab Tributary Area = 1.65 m. - srusfunin Concrete Cover = 40  mm. =1.99xsqri(fc’) in kg/sq.cm. unil
B 3 ~dnuty = [ 1y - Tugfdwieod = 3.1 Mpa. j
B - UM, A = 4.3 KN/m. Effective Depth penging (d°) = 541.0 mm. o
— Effective Depth g (0°) = 2450 rom. ]
W= 17328 kNL/m. - szuznaNe Cir.Span Length = 315 m.
Wu=  251.50 kNdm. |- TugSsBengunsunin Ec = 23408 Mpa.
Force and Moment : - Tugfadanguimin Es = 200000 wpa. L _ (Reaclion = 272.908 kN)
B Service Moment (M, } = 214.9 kN-m n = 9 n = Es/Ec
Factored Moment (M,” ) = 311.9 kN-m -Moment Factor For Non Uniform Load .00 N e
Shear (V,} = 396.1 KN -Shear Factor For Non Uniform Load 1.80
B. Design for Bending Moment
I . _Rus MSRbE Los ]
— N ..3947  MPa - 085
pr.ooum s 00197 ___ Section OKI
Then: As = 1796.6

C. Check Shear (asiasauusasiau)

C.1)Dapped-end design I
Vi = 3961 kN. > Vinax. Capacty = $*0.2'fc*b*dy For sheer #= 085
B As = 4_ DB 20 - " (Tum down top Reint)
Ash = 2 DB 20 . ___(Botlom Reinf) |
. Ah = <] DB 12::. . {2-egs) OK! (Horizontal U-shape Reint.}
Av= 2 DB 12 : (2-egs) (Stirrups at Dapped End) |
(C.2) Narmal Stirrups . e i T e ]
_ ] Vg = 2600 KN, < Vmon copsay = S0y sarforbrd For shoar S es
¢vc = 1*[fc]°'5‘b‘d
I = 1126 KN ;
I _ $Vs= 1474 kN. B ~ - ~
_ I "ASTdIgVs . i
e =....2823 mm.
- R Smax = 42
= 2705 mm.
D. Check Crack width
Exposure condition  |Dry_alr or protective membrane(interior) ________[e] L :7 7 e L . »::
Winax = 0.22 mm Permissible crack wldth = 041 mm | o . j’z"ffi‘{':@ﬂﬂfﬂfffi
" Crackwidih=_0.22 < 0.41 . I B} - o i)
;Moment (Actual) = 214.92 > Moment (Crack) = §5.49 KN. Section OKH

whuivoluwudiidadudufuomdin

E. Design for Lifting (nsannuuuudnudutuiumudahonnusiu)

- frfanouninymzun F'c at Lifting time = 12

_.Bending Moment at Lifting time
o Positive Moment (wwmdion
444444 TRt

SpanLength =
[Bending Moment =

=50 % of 28 day strength

n OKII For Litting

_Section OKIl For Lifting : M+




Es

,..F- Deflection Check (@yvaoumsususs)

% tustained LL (o) thuiinasfiarsagananinan = 50 %

Comments myrume)

Ma service moment for different cases of loadings) Twumdshoifom :

Mid Span nansauun First Edge fisoofudhusn " second Edge Asastudmis

Mo = 3319 kg.-m. 0 kg.-m. 0 kg.-m.
My = 409 kg.-m. 0 kg.-m. 0 kg.-m
£ ’Sﬂ% Span: MDL& MLl: for Both Egdes are to be Zero, One End Continuous : MDL & MLL for Second Edge are to be Zero )
1.} Compare total design depth with the minimum allowable value given in Table 1 T
Valuein Table 1 = In/ 16
%Mm‘ depth = 197 mm. < Actual depth = 600 mm.
1.) Primary section properties anamigmiada
1a: Fing the I gross of the section. wiluwudvasAufiuoombrse
y = = 31.76 cm. 7= [ohlr2e(n 15 As's0AS)]
| (om(nn)(AsM:’)i
Distance from c.g. to lower extreme fibre ( yt ) zu:zenquinms Whsedim = 28.24 cm.
il i, = 616544  om'
b: Find M. mlumundiiann
_ M, = 673175 kg.-cm. = 6732 kg.-m. —
2) Findil,: |,
2a: Calculate the detoh ¢ of the Neutral-Axis of the transform section.
#7 Annamisspe ¢ nAutnawyavisa ) ]
’_/“ c = 19.32 cm. ) B be12 + [nAs+{n.1}As'k - nAsd - (n1)Ae'd = Of
K 2b : Calculate I : Az I, )
lee = bc¥3 + nAs(d-c)? + (n-1)As'(c-d')? = 266928 om*

3.) Find the effective moment of inertia le w1 huuwdyesfufyssingua

3a : _Dead load case ni wiwnsii

Mid Span nssutiy First Edge #eafusausn Second Edge frosiuime

B M, = 3319 kg.-m. 0 kg.-m. [  kgem. ) -
fe = 616544 em' 616544 cm* 616544 em*
Averagel, = 616544 cm? .

3b : Dead load + sustained portion of live load { DL+al L } nsifi unasi + un.e3 sruiteogasoaias

Mid Span nmasus First Edge flreaiufausn Second Edge fresiusmis

M, = 3524 kg.-m. 0  kg-m. 0  kg-m.
le = 616544 cm! 616544 cmt cm’
Averagel, = 616544 cm? _

3¢ : Deadload + Live load { DL+LL ) nydi uuesfl + unes

Mid Span nsasudu First Edge #isasiusausn Second Edge fsosiusands

M, = 3729 kg.-m. 0 kg.-m. 0 kg.-m. - N
}» o = 616544 cm! 616544 cm! 616544 cm* ]
Average|l, = 616544 cm*

4.} Calculate the immediate deflection based on I, dmannsusudaluszosdi

4a : Short-Term deflection nsusudalusenzdy

Initial Dead Load deflection minsudluszuzduitassin unnsfh

ADL = 0.02 cm.
initial Live Load defleclion msuswiluwudwdossn s -
AL = 0.154 . aDL = 013 om. | T ’
[ Initial Sustained Live Load deflection musudluszu:dudosn winsfduoinaonns ) T ]
N aSL = 0.025 i aDL s 000 om ) T
B 4b : Long-Térm deflection nisussdlustozen o 1 i i o T
A - ) oo i S -
. {#50p) ’ 200 _ ]
T = 2 : I = 0 { Compression sleef )
AT = AL + linfinityaDL + AtaSL = 018 om i R

5. Compare to Deflection Requirement { ACI ) as19seuslrvaafivonsulaan ACI

(Intitial tive load deflection)

Limitation 1 n/180= 1.75 om. > ALl

Limitation 2 : n/360= 0.88 cm. > ALL,.y (Intitia) live load deflcction)
’:mni;on 3: n/240= 1.3 cm. > ALT oy  (long-term deflection)
Limitation 4 © n/480= 0.66 cm. > ALT e  (long-term deflection)

Xxxdok Conclusion asidwiunsnsionisueudy

[This member is Itd. to Roofor Floor supporedt or attached to nonstructural elemeats likely to be damaged by Jarge def,




Precast System Design (Non Composite Beam)

Precast Non Composite Beam

mpnuvulasiaiaamdnie ana,
Beam No.gavilaw) : XBA2
Beam Panel No (ayfiam): XBA2

(Beam with Dapped End)

Project (lassn13): Metro Park Sathorn

Project No. iauilasents) :

C. Check Shear (as1ssounsoiou)

Engineer : NSK
__A| lnput Data ('ﬁ‘ogaannuuu) Comments _
Stiuctural Analysis |[General Data
(Aiosasinniasensas) ‘ Goyarialu)
Loading : - Afnounie Fe = 24 Mpa cylinder strength
- Slab = 2.40 KN./sq.m./floor |- AfaupamRniGy Fy = 400  mpa.
- AN SDL= 0.48 KkN./sq.m.Moor || fRsypamAnaan Fy = 400 WMpa.
- wianudias Partition = 7.80 KN.im. ffloor |- mamnirenix b= 300 mm
- TR [ 2.00 KN./sq.m ffloor ||- AwAnmu t= 600 mm. effective thickness
L\gm - Beam Dapped Depth (hy) hd = 4008 mm. A ACH standard|
. Slab Tributary Area = 1.65 m. - szusfunin Concrete Cover = 40 om. =1.99xsqrt(fc’) in kg/sq.cm. unit
B - dnnutiu = ] u Tugdaiwine? = 31 Wipa.
- - WU A 3 = 4.3 KN/m. Effective Depth pening (d°) = 541.0 om.
Effective Depth ¢neq (A7) = 345.0 mm.
W = 147.03 «N./m. - TTUITINIR Clr.Span Length = 31 m (DL Reaction = 181.863 kN)
Wus= 21475 «NL/m. - lugdafiangunounin Ec = 23408  Mpo.
Force and Moment : - lupdadangunin Es = 200000  wpa. (Reaction = 227.898 kN)
| Service Moment (M,) = 176.6 kN-m n = 9 n = Es/Ec
Factored Moment (M,” ) = 258.0 kN-m -Moment Factor For Non Uniform Load 100
Shear (V) = 332.9 W -Shear Factor For Non Uniform Load 1.00
B. Design for Bending Moment
Ru = M, "%bd? For bending ¢ = 09
= 3.264 MPa. by = 085
P = 00089 < Pmae = 00197 Section OK!
___Then:As = 14519 5g.mm

C.1)Dapped-end design

- Ve = 3329 kN. € Vo copscty = $0.2°Tc*b*dy A Forshenr ¢ = 0.85
. As = '3 DB 20 ) (Turn down top Reinf)
| Ash = 2 DB 20 } o {Bottom Reinf)
Ah = 3 DB 12 (2-legs) OKI_ (Horizontal U-shape Reinf)
| Av= ) _ 1. _bB_ 12 (2-legs) L ] Dapped End)
C.2) Narmal Stirrups e e
5 Vg = 2167 KN, < Voeae copacty = #1(5/6)"sar (Feybrd  Forsnaar 6= 085
¢V¢ = Qc(rclo.ﬁnb-d ) —‘
G -
= 1126 KN. Section OK!! ]
| $Vs= 1040 KN, i ]
8 = ¢*fy*As*d/pVs _ R
| = 399.9 mm, R ]
Smax = dar —
= 2705 -
D. Check Crack width
Exposure condition  (Ory air or protective membrane(interiory . |¥] . ]
Waax = 0.23 mm Permissible crack width R )
. Crack Width = 0.23 < s mm. R ” 2|
| Moment (Aclual) = 176.62 > _Moment (Crack) = 5549 KN. i ‘Section OKilf

LEINTI e e |

E. Design for Lifting (msesnuuumdnisdusuismudaisunusi)

=50 % of 28 day strangth

-ﬂ:n"annun’imm:un F'c at Lifting time = 12 Mpa. o B
|_-Bending Moment at Lifting timeé i T -
T Positive Moment (wumdinng )
Span Length = 2140 'm [Spanlength = 056 ) o
Bendir;g Moment = 3.33 Knem. |Bending Moment = . 0.76 - |
M = 29.10 KN-m. M, 29,10 KN-m Sectlon OKII For Lifting : M-
[ Section OKII For Lifting : M+




F. Deflection Check @inwasunisusus Comments (e
% sustained LL («) Uwifnasfidsagaanatnan = 50 %
M. service moment (for different cases of loadings] Tuismdradsim |
; Mid Span nansmnin First Edge fAsosudhusn Second Edge flsesSudmis
MD\ = 2637 Kkg.-m. o 1] kg.-m. 0 kg.-m. T
My = 396 kg.-m. 0 kg.=m. 0 kg.-m.

¢ Siteie Span : MDL & MLL for Both Egdes are lo ba Zero, One End Conbinuous : MDL & MLL for Second Edge are to be Zero }

1.). Compare total design depth with the minimum allowable value given in Table 1

| Value in Table 1 = In/ 16
o Min. depth = 194 mm. < Aclual depth = 600 mm.
1.). Primary section properties ansusiiziniada o
1a: Find the | gross of the section. mluuudvssuiiussmbis -
~ y = = 3149 cm. - IN\’H'(MKGAG‘W)?
. L {bhe{ar i{AseA)
Distance from c.g. to lower extrame fibre ( yt ) worsingudoms Tfsyadkrge = 28.51 cm.
n I 604575 om'
T 1b: Find M, mluamdunnin
[ M, = T 653718 kg.-cm. = 6537 kg.-m.

2) Findl: 1 L,

2a: Calculate the detoh ¢ of the Neutral-Axis of the transform section.

| AWImmI5se ¢ 3INAUINR WHaIUITIsH

c = 17.98 cm.

be'72 + [NASHN- AT - NASA - (n3)ASS = Of

2b : Calculate I, : ;nm_z(m e

ly = bc¥3 + nAs(d-c) + (n-1)As'(c-d)? = 233221 cm't

3.) Find the effective moment of inertia le w1 luwndvesiuiys:AnBua

3a : _Dead load case nl un nsil

Mid Span nanasuilu First Edge fiseafufaum Second Edge #sosudmes
M, = 2637 kg.-m. 0  kg-m. 0 kg.-m.
L = 604575 em* 604575 em* 604575 em*
Average |, = 604575 cm?

3b . Dead load + sustained portion of five load ( DL+al L ) nyill wuasil + sy sauiidisadesseiom

Mid Span nanssuiin First Edge #sesiudausn Second Edge Rsosfusands
M, = 2835 kg.-m. 0 kg.-m. 0 kg.-m. -
B = 604575  om' 604575  om' ot
Average ), = 604575 cm?
3c : Dead load + Live load ( DL+LL ) nsdi wunoil + un.e3
Mid Span nisauu First Edge #spsfufauin Second Edge fisosiusandy
M, = 3033 kg.-m. 0  kg-m. 0 kg~m. N B
. = 604575  em" 604575 e’ 604575 ]
Average |, = 604575 om*

4.) Calculate the immediate deflection based 8}17. Anannsusudsluszesdn

4a_:_Short-Term deflection n1susu#@aluszurdu

Initial Dead Load deflection miuguiluszuzdufiosnn un.ash

ADL = 0.02 cm.
Initial Live Load deflection nsususalutzuzdufiessin un.sa
AL = 0.125 - abDL = 0.11 cm.

Initial Sustained Live Load deflection misuswituszuzdmiiossin un.niititdrsoinsoniom

ASL = 0.020 - aDL = 0.00 cm.
i 4b : Long-Term deflection nisusud?luszuze
L= 2 A infinity = 200
(1+50p) at = 2.00
T = 2 : e = /] ( Compression stasl )
ALT = ALt +  linfinityaADL + ataSL = 0.15 . r
5) Compare to Deflection Requirement { ACI) n51980uanlneaaftasiulaam ACI
Limitation 1 : Ln/160= 1.72 cm. > ALL gy (Intitial live load deflection) * o Short-Term defloction
Limitation 2 Ln/360= 0.86 cm. > ALL_,., (Intitial live load deflcetion) o Short- Term deflection
:imitation 3: tn/240= 1.29 cm. > ALT s  (tong-term deflection) # - - L&;;am;d;:;nA
G;;‘;};;" 4 Ln/480= 0.65 cm. > ALT s (long-term deflcction) ) wv;umm;;; ]

xx**% Conclusion apldmiunisasiontsusuds :

This member Is lid, to Roof or Flgor supparedt or attached 1o ponstrusiural elements likely to be damaged by Jarge def,




_Precast System Design (Non Composite Beam)

Precast Non Composite Beam

n‘”ﬁanuuufnﬂﬂi’"nn'mll‘u?v AAR,
Beam No.(avitam) : GBA36
Beam Panel No.(iaviiaw) : GBA36

Project faton1y)

(Beam with Dapped End)
: Metro Park Sathorn

Project No, (mumnwmx):

Engineer : NSK
A, Input Data @eyssanuum Comments
Stiuctural Analysis General Data
|(1731_qa‘:‘ms1nn"ﬂ7au§'m (doyaraly)
Loading : . fqineunia Fo = 24 wpa. cylinder strength
- Stab = 2.40 KkN.fsq.m ffloor |- Admeamimaty Fy = 400 Mpa.
CunAsTiang SDL = 0.48 KkN.fsq.m.ffloor (|- Advosmintiann Fy = 400  Mpa.
B - ioRwDs Partition = 7.80 KN.Jm foor |- arunany b= 450 mm. |
B Sunay L= 2.00 KN./sq.m fMoor |- A1manAw t= 500 mm. effective thickness
- Beam Dapped Depth (hg} hd = 250.0 wmm. o AW AC! standard
Slab Tributary Area= 1.7 m. - szusfuinin Concrete Cover = 40 mm. =1.99xsqri(fc’) in kg/sq.cm. unit
- Uty =g L:n - TugRaiviend = 3.1 Mpa. o
- Uy MU = 54 KN/m. Effective Depth pending (d') = 441.0 mm.
Effeclive Depth gne (d7) = 195.0 mm.
W= 150.31 KNJm. - zuz9NIe Cir.Span Length = 41 m (DL Reaction = 245.400 kN)
Wu=  219.61 kNsm. |- TugdaBangunonnia Ec = 23408 Mpa. (LL Reaction = 62.730 kN)
Force and Moment : - Tugdsdanguinin Es = 200000 wpa. (Reaction = 308.130 kN)
Sarvice Moment (M,) = 315.8 kN-m n = 9 n = Es/Ee
Factored Moment (M,") = 461.5 kN-m -Moment Factor For Non Uniform Load 1.00
Shear (V,) = 450.2 KN -Shear Factor For Non Uniform Load 1.00
B. Design for Bending Moment
Ru = Mu'/d)bd2 For bending é = 0.9
= 5.859 MPa. by = 0.85
p= 0.0177 < P ma- = 0.0197 Section OKI
Then: As = 3518.1

C. Check Shear (asamnuusaiday)

C.1)Dapped-end design R o s . i ) i
e Y B 4502 kN. > Forshear ¢ ...08
| As = R e ) - _ _ {Turn down top Reinf)
Ash = {Bottom Reinf.)
Ah = (2-legs) OKI! (Horizontal U-shape Reinf.)
Av= . (2-legs) (Stirrups at Dapped End)
|C.2 ) Narmal Stirrups
N Vg = 353.4 kN. < Vinss, Capacity = $*(5/6)*sqr.{fc)*b*d For shear ¢ = 0.85
oV, = Q'(fc)"“"'b'd
6
= 13717 kN. Section OKI!
$Vs= 2156 kN.
S = ¢ fy*As*dipVs ]
| = 157.3 mm. S N - ]
Smax = [+74 R - ]
7_v = 220.5 e ]
D. Check Crack width

Exposure condition

(interior)

»‘Dry air or protective

Winax = 0.21 mm Permissible crack width
| GrackWidih= 021 LT . 1 ...
Moment (Actual) = 315,83 > ~_ Moment (Crack) = 57.80 KN.

041

mm

rwnsuiiafiveulimu AcH

anundusouin

__Section OKIl

WRunAoulnunkiAasimidudin




