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FlowCart Analisis Balok Pracetak Pratekan Komposit dengan Pelat Cor di Tempat

tanpa dukungan sementara sistim penarikan Pratarik
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Persegi Pracetak
Ap=h*b
Ip=UI12*b*h
Ctp=h/2
Cbp=h-Cip
Stp = 1p/Ctp
Sbp = 1p/Cbp
rp’ = Ip/Ap

WG = Ap * wht
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Teg.-teg. yang diijinkan

tci =k * "¢ blk
fei = -0,6 * £ci
fti = 0,25 * (f¢i "~ 0.5)
fcs=-04 * f'c_blk
fis =025 * ("¢ _blk " 0,5)
fcent *)
Po = Ap * fcent *)
R = 1-LOF
Pe=R * Po

v

Momen di Tengah akibat beban

MG = 1/8 * WG * L*
MD = 1/8 % WD * L?
ML = 1/8 * W[, *°
MS =1/8 * WS * L2

MT = MG + MD + ML + MS
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Teg. yang terjadi sebelum
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Ekivalen bahan

n=(fc plt" 0,5)/(fc_blk*0.5)
btr=n * be
Apelat = btr * ts
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Analisis Kekuatan Lentur Penampang
Kompesit
Aps = Po /(0,7 * fpu)
0.85 - 0,008 (f"c_blk - 30)
vp = 0,4
dp = (h+ts) — dmin
pp = Aps/ (be * dp)
fps = fpu (1-(( yp* pp*fpu) / ( Bi*Fc_blk)))
T=Aps* fps
a=T/{0,85*fc blk)
Mn=T*{dp—-(a/2))
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Menentukan Jumlah Tendon

Ar= Y * 3% Dr’
Jumlah Strand = Aps / ( Ar * nr)

v

Momen vang tri. pada tumpuan dan i bentang

Tumpuan
MG=0:MS=0;ML=0:MD=0;MT=0
Seperempat Bentang

MG =3/32* WG *L2 ;. MS=3/32*WS*L2
ML=3/32*WL*L2 : MD=3/32*WD*L2
MT = MG -~ MS - ML + MD

v
Batas bawah letak tendon
amin=MG/Po ; eb=amn+Kb

Batas atas tetak tendon

amax=MT/Pe . et = amax - Kt
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Pertambahan lebar batas atas dan

eb’={f1 * Ap *Kb)/ Po
of’ = (fts * Ap * K1) / Pe
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Batas atas dan bawah letak
aman tendon

ebl =eb +eb’
etl =et —et’
T
\ 4

v

bawah letak tendon VSR

fti=0
| fis=0

Penggambaran Daerah Aman Letak Tendon




Keterangan :

Ap *)=Al+ A2+ A3 + A4+ AS

Al =bf* gl

A2 = (0,5 * (bf - bw) * g2)

A3 =(h-gl-g4)*bw

A4 =(0,5* (bb - bw) * g3)

A5=bb * g4

Cbp *) = (A1 * (h- (g1 /2))) + (A2 * (h- g1-((2/3) * g2))) + (A3 * (((h - gl - g4) / 2) + g4)) + (A4 *
(((273)* g3) +pd) T (A5 *(g4/2))) / Ap

Ctp *)=h-Cbp

Ip*)=(((1/12) *bt™* (gl " 3)) + (A1 *(Ctp- (g1 /2 )" 2)) + ((((1/36) * (bt - bw) / 2) * (g2 " 3))* 2)
(A2 *(Ctp- ((2/3) * g2)) *2) + (((1 / 12) * bw * ((h- gl - g4) " 3)) + (A3 * (Ctp - ((h - g1 - g4)
12) 72y +((((1/736) * ((bb -bw) /2) * (g3 73 ) * 2) + (A4 *(Cop-g4 - ((2/3)* g3 "2 )+
(((1/12) *bb* (g4 "3 ) +(AS*(Cbp-(g4/2))"2))

Stp *y=1p/Ctp

Sbp *)=1Ip/ Cbp

pt*)=1Ip/ Ap

Kt *)=rp’/ Cbp

Kb *) =rp’/ Ctp

fiT *) = ((-Po / Ap) * (1 - ((emax * Ctp) / rp* ))) - (MG / Stp)

T *) = ((-Po / Ap) * (1 + ((emax * Cbp)/ rp’))) + (MG / Sbp)

fiL *) = ((-Pe / Ap) * (I- ((emax * Ctp) / rp*))) - (MG + MS) / Stp)

fbL *) = ((-Pe / Ap) * (1 + ((emax * Cbp) / rp’))) + (MG + MS) / Sbp)

Ic *)=(Ip + (Ap * (Cbc - Cbp) " 2)) + (((1 / 12) * btr * (ts ~ 3)) + (Apelat * (Ctc - (ts/2)) ~2))

Che *) = {(Apelat * (h + {ts/ 2))) + (Ap * Cbp))/ Ac

Ctc *)=(h +1ts) - Cbe

Ste *¥)=1c/ Cic

Sbe *) =Ic / Cbe

fic *) =L - (MD + ML)/ Stc)

fbc *) = fbL + ((MD + ML) / She)






Flow Chart Balok Pracetak Pratekan Komposit dengan Pelat Cor di Tempat

Tanpa Dukungan Sementara Sistem Penarikan Pascatarik
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Teg.teg vang diijinkan

tci=k * "¢ bik,
fci=-0.6 * fici, fti =025 * (¢t~ 0.5).
fos =-0.4 * feblk, fis =05 * (e blk » 0.5)
Po=Aps* 0,74 *fpy, R=1-LOF Pe=R * Po

T

v

Momen di tengah bentang akibat beban

MG=1/8*WG* L: MD = /8 * WD *
ML= 1/8* WL * L7 MS = 1/8 * WS * |2,

MO = (MG + ((prs * MD)), MT = MS +MG ~ MD + ML

v
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Teg.teg vang teriadi sebelum

baiok menjadi komposit

Transfer : fiT#

- bT#
Lavan : filL#
fiL#

v

Teg teg vang terjadi sebelum
balok menjadi komposit

Transfer . fiT#
CfbTH#
Lavan . ftL#
. fhL#
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+ \\ Tepi
— —
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be = bf+ (12 * ts)
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ya

4
A 4

Tepi (Pilih terkecii)
be =bf - (6 * ts)
be=(bf+S)
be=(bf+L)/2
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Ekivalen bahan

n=(feplt 0,5/ (Fcblk™05)
btr =n * be
Apelat =btr * ts
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Grouting
Perencanaan Balok Komposit

Ac = Ap ~ At ~ Apelat
Ic#, Che#, Cic#, Sbe#, Ste#

Ungrouting
Perencanaan Balok Komposit
Ac = Ap - An ~ Apelat
Tc#, Cbe#, Cic#, Sbe#, Stc#

T

v

Grouting
Teo. Yang terjadi setelah

menjadi komposit
Lavanr : ftC#

v

Ungrouting
Teg. Yang terjadi setelah

menjadi komposit
Layanr : fiC#

- hC# . hCH
l I
\ 4 \ 4
Grouting Ungrouting
Analisis Kekuatan Lentur Penampang Analisis Kekuatan Lentur Penampang
Komposit Komposit

Aps=Po /(0,74 * fpu)
8, = 0.85 — 0,008 (f'c blk - 30)
vp =0
dp = (h+ts) — dmin
pp = Aps/ (be * dp)
fpsi = fpu (1-(( yp* pp*fpu) /( §,*Fc blk)))
ips2 = fpy
T=Aps * fps
a=T/{085*fcblk)
o= (pp* fps)/fc
Mn2=T*(dp—(a/2}
Mu = 1.2 ¥(MS + MG +~ MD) ~1,6 * ML
AMnl = Mn /RS

Aps =Po/ (0,74 * fpu)
dp = (h+ts) — dmin
fse = Pe / Aps
L/H
pp = Aps / (be * dp)
fpst = fse + 70 ~(f"c balok / (100 * pp))
fps = tpy
fps3 = fse + 400
T=Aps * {ps
a=T/(0,85* fcblk)
o ={pp * fps)/fc
MnZ=T*({dp-(a/2))
My = 1.2 *(MS + MG + MD)+1.6 * ML
Mnl = Mu/ 0,85

7N
—(O—




Menentukan Jumlah Strand Pada Tendon

r

!

s Ar="* 1% Dr’

i Jumiah strand = Aps/ (Ar * nr)

v

Momen vang tri. pada tumpuan dan ' bentang

Tumpuan

MO =0MG=0:MS=0:ML=0;MD=0;MT=0
Seperempat Bentang

MG =3/32*WG*L2 : MS=3/32%WS*i2
ML=3/32*WL*L2 : MD=332*WD*L2
MO = MG + (prs * MD)

MT = MG + MS + ML - MD

.

Batas bawah letak tendon
amin=MOQ/Po :; eb=amin+ Kb

Batas atas tetak tendon

amax = MT/Pe et = amax - Kt
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Pertambahan lebar batas atas dan

Pertambahan lebar batas atas dan

bawah letak tendon (Grouting)
eb’ = (fi * (Ap = Af) ¥ Kb)/ Po

(1
ot = (fts * (Ap ~ At) * Kt)/ Pe

bawah letak tendon (Ungrouting)
eb’ = (fti * (Ap — An) * Kb)/ Po
et” = (fts * (Ap — An) * Kt)/ Pe

[
! Batas atas dan bawah letak

L aman tendon

ebl =e¢b~

et] =et—et’

|

eb’

v

Penggambaran Daerah Aman Letak Tendon
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Keterangan :
Luas tampang balok | Bebas | Standar AASHTO -
Al =Dbt* gl
A2 = (0.5 * (bf — bw) * g2)
A3=(h—gl —g4)*bw
A5 =bb * g4
Ap# = A1+ A2+ A3+ A4+ AS
Luas tampang balok persegi
Ap#i=b*h
nt = Es baja / Ec balok pracetak
Balok [ Bebas 1 Standar AASHTO :

COp# wouting = (A1 * (= (g1 / 2))) + (A2 * (h— gl = ((2/3) g2 (A

U2

((h—gl —gd) /2)+ gd) + (A4 * (((2/3) * g3)+ gd) + (A5 *
(g4 /2))+ (At * dmin}) / (Ap TAD)
COp# ungroung = (A1 * (h = (gl / 2))) + (A2 * (h— gl ((2/3)* g2+ (A3
(=gl —gd)/2)+ ghy) + (A4 F ((273) % gd)r gh) +
{AS * (g4 /2))- (An * dmin)} / (Ap - An)
Masing-masing kondisi - Ctp *y=h — Cbp ™)
1p# wroume = (((1 /12 ¥ b1 * (g1 7~ 3)) + (A1 * (Cip — (gl / 2)) "2y ({1 /36
) ¥ ((bF -~ bw)/ 2)* (€27 3% 2) (A2 * (Cip—((2/3) % ¢2))

A2y (1712 * bw * ((h— gl gd) " 30 + (A3 * (Cip — ((h -

gl —g4)/2)) 7 2)+ ((((1736) * ((bb—bw) / 2) * (g3 " 3)) ¥ 2)




+ (A4 * (Cbp — g4 —((2/3)* g3) " 2) + ({1 /12) * bb * (g4
A 3))+ (A5 * (Cbp — (g4 /2)) ~2) + (At * emax’))

Ip# ingrowting = (((1 /7 12°% bt * (gl 7~ (AT *(Ctp— (gl /2)) "2) + |/
36 ) * (bf —bw) / 2) * (22 7 3} * 2) + (A2 * (Ctp—((2/ ) *
g2 )2y (1 12) F bw * ((h - gl gd)y 3N+ (A3 *(Ctp -
(=gl ~gd)/2) 7 2) + ({1 /36) * ((bb—bw) / 2) * (g3 °

.

3)) % 2)+ (A4 * (Cbp — g4 -

bb * (g4 " 3

(27 3)* gy

2N 12)

At

)

dimiin)} / (Ap - An)

+ An * emax’))
Balok Persegi :
COP# groming = ((Ap *(1 /2% ) + (AC* dmin)) / (Ap
CHp# wngrouiing = (AP * (1 /2 * 1)) - (An *
Masing - masing kondisi - Ctp *)=h — Cbp *)

1p# grouting = ((1/12%b* 1" 3)+ (Ap * (Cbp

Ip# ungrouting (/712 b*h”"

Ds” + An * emax” )]
Stp# = Ip# / Ctp#
Sbp# = Ip# / Cbp#

~

p# grouting

[p# / (Ap# + A1)

Ip # ungrouting Ip# (D‘p’* - An)

Kt# = rp # / Cbp#
Kb# = rp# / Ctp#
ﬁTﬁ grouting =

3+ (Ap *(C

—1/2*h)+H(At* emaxz)))

tp-1/2*h)y-(1/64*x7

((-Po / (Ap# + At)) * (1 — ((emax * Ctp#) / rpZ# 1) — (MO / Stp# )

)~(]/64*TC*DSE

ES




ftT# wngrowing = ((-PO / (Ap# - An)) * (1 — ((emax * Ctp#)/ rpz# 1)) — (MO / Stp# )

FILH proume = ((-Pe / (Ap# + AD) * (1 — ((emax * Cbp#) / 1p# ))) — (MO / Sbp# )

FLLH wngronng = ((-Pe / (Ap# - An)) * (1 — ((emax * Cbp#) / rp™# ))) = (MO / Sbp# )

Cbe# = ({Apelat * (h + (ts / 2))) + (Ap# * Cbp)) / Ac

lc# = (Ip# + (Ap# * (Cbe# - Cbp#) © 2)) + (((1 /7 12) * btr * (ts " 3)) + (Apelat *
(Ctc# -8/ 23) " 2))

Ste# = [¢ #) / Ctc #)

Sbp# = Ic # / Cbe#t

B

fle# srouing = fIL — ((MD + ML) / Stc# )

Fte# umgrowting = 1L+ ((MD + ML)/ Sbe# )
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Sec. 4.3

Service-Load Design Examples

149

TABLE 4.4 GEOMETRICAL DETAILS OF AS-BUILT PCI AND AASHTO SECTIONS

by he | ba | bas h b
Designation | (in.) (in.) | (in.) | Gn.) | (in.) {in.)
8DT12 96 2«1 575 3.75 12 38 |
—~— b, |
8DT14 96 2 5.75 | 3.75 14 48
! bw, > F bw1v{ [.‘ ":-‘
8DT16 96 | 2 | 575|375 16 | 48 = ! T
8DTI18 96 2 575 | 3.75 18 48 h
- | 1
8DT20 96 2 5.75 3.75 20 48
bw, }4 bw, h-i | }-‘
8DT24 96 2 5.75 { 3.75 24 48 .
<’~
8DT32 96 2 7.75 4.75 32 48 Actual double-T sections
10DT32 120 2 7.75 | 4.75 32 60
[< b ’ X X2
/ L ot
b/ X X bw h [ ‘i ;
Designation | (in.) | (in.) [ (in.) | (in.) | (in.) ’\ /7—1 f 1
8ST36 96 1.5 3 8 36 byl A
10ST48 120 | 1.5 4 8 48 l
Actual T sections
b/ X1 X2 bz X3 Xa bw h
Designation | (in.) | (in.) | (in.) | (in.) | (in.) | (in.) | (in.) | (in.) - X
o |y
AASHTO 1 | 12 4 3 16 5 5 6 28 - ) -
AASHTO 2 12 6 3 18 6 6 6 36
bW
AASHTO 3 16 7 4.5 22 7.5 7 7 45 il h
0 X
AASHTO4 | 20 | 8 | 6 % | 9 8 | 8 | sa ’
AASHTOS | 42 | 5 | 7 28 | 10 8 g8 | 63 wl 1{7'
}'*—b ——»{
AASHTO 6 | 42 5 7 28 10 8 8 72 ‘ X4
l Actual | sections
fe = =0.60 x 3,750 = —2,250 psi (15.5 MPa)
fi = 3V3,750 = 184 psi (midspan)
= 6V 3,760 = 368 psi (support)
fe=—-0.45 X 5000 = -2,250 psi (15.5 MPa)



Perhitungan tegangan ijin pada pelat komposit yang diakibatkan oleh gaya

yang bekerja hanya pada penampang komposit.

Diketahui :
Tebal pelat (ts) = 200 mm
Mutu pelat beton (f'c plt) = 28 Mpa
Tegangan—tegangan vang diijinkan pada pelat beton saat layan:
Serat tarik ( fts ) =0.5 \/mﬁ
=2.645751 Mpa
Serat tekan ( fcs ) =- 0,43 . f'c plt
=-12,6 Mpa
Tegangan-tegangan yang terjadi pada pelat akibat beban vang bekerja:
Serat atas :

Y (MD+ MILHYCie
[c

4 —
JU T

Serat bawah :

—(MD + MLY(Crte —1s)
Je

+h

Jv —

1. Sistem pratarik

— (648 +864)-10"-571.6684836
{ ) : 22 = 3153781 Mpa<-12.6 Mpa AMAN
274071883947 871

<-12,6 Mpa AMAN



2. Sistem pascatarik
a. Kondisi Grouting

— (405 +648)-10 " -429.849204
(205 +649) ‘ = —2.665504 Mpa <-12.6 Mpa AMAN
169810717600

£
Jt=

th = - = —1,425300 Mpa
’ 169810717600

<-12,6 Mpa AMAN
b. Kondisi Ungrouting

= (405 +648)-107-410.440537 1

Ji =-2,757694 Mpa <-12.6 Mpa AMAN
156722951800

. —(405 3107 537 - 200

= (405+648)-107 - (410,440537 OU)=—1,413921MD'&

156722951800

<-12,6 Mpa AMAN
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vate Sub mnudbout Click()

| Sub

vate Sub mnuKeluar Click()
oad Me

Sub

vate Sub mnubascaTarik Click()
BntkTmpgPscTrk.Show

ate Sub mnuPratarik Click ()
#_Wm -
UKL

KTmpg.Show




IS peHaj’\ K
vate Sub Co
cad Me

sub

mmandl Click ()

vate Sub CommandZ Ciick()

If Optionl(0).Value = True Then
TipeBalock = "Balok Persegi"
lself Optionl{l).Value = True 'Then
TipeBalcok = "Balok I Bebas"
Elself Optionl{Z).Value = True Then
TipeRalok = "Balok | Standar AASHTO"
Elself Optionl{Q).Value = False And Optionl{l).Value = False And COptionl(3).Val
n
MsgBox "Pilih Bentuk Tampang", vbCritical, "Filih Bentuk Tampang”
End If
n App.Path & "\femp datal\tipebalok.ini" For Qutput As #1
Print #1, TipeBalo
se #1
It Optionl (0).Value = True Then
frmBalokPersegli.Show
Unload Me
Elself Optioni{l).vValue = True Then
frmBalokIRebas.Show
Unlocad Me
ElselIf Optionl{2).Value = True Then
frmBalokIStandar.Show
Unload Me
End If
Sub
rate Sub Cptionl Click{Index As Integer)
:ct Case Index
Case 0
picTampangBalok_1.Picture = LoadPicture (App.Path & "\pic files\tmpgl.bmp")
Case 1
picTampangBalok 1.Picture = LoadPicture (App.Path & "\pic files\tmpg3.bmp")
Case 2
picTampangBalok 1.Picture = LoadPicture({App.Path & "\pic files\tmpg3.bmp"}
Select



| ‘lipeBalok

vate Sub Commandl Click()
oad Me

Sue

vate Sub Commands Click{;

If Optionl(0).Value = True Then
TipeBalok = "Balck Persegi”
Elself Cptionli{l}).Value = True ''hen
TipeRalok = "Balok I Bebas"
Elself Optionl (Z2).Value = True Then
TipeBalok = ¥Balck [ Standar AASHTO™
Elself Optionl{0).Value = False And Optionl(l).Value = False And Cptionl{3).Value = False
n
MsgBox "Pillh Bentuk Tampang”, vbCritical, "Pilih Bentuk Tampang”
EFnd If
n App.Path & "\temp dataltipebalck.ini" For Qutput As #1
Print #1, TipeBalok
se #1
It Optionl (L) .Value = True Then
frmBalokPersegiPscTarik.Show
Unload Me
kilself Optionl (l).Value = Yrue Then
frmBalokIRebasPscTrk.Show
Unload Me
Elsetf Optionl(Z).value = Yrue Then
frmBalokIStandarPscTrk.Show
Unload Me
End If
Sub
rate Sub Optionl Click{Index As Integer)
2ct Case index
Case O
picTampangBalok 1.Picture = LoadPicture(App.Path & "\pic tiles\tmpgl.omp")
Case 1
picTampangBalok 1.Picture = LoadPicture(App.Path & "\pic files\tmpg3.bmp")
Case Z
picTampangBaiok 1.Picture = LoadPicture (App.Path & "\pic files\tmpgl.bmp")
Select
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o .
e As Double

klarasi variabel hasil hit. perenc. tampang 1 beb
n As Double

otr As Double
Apelat As Double
Ac As bouble

ic As Double

ctc As Doubxle
cbc As Double
stc As Double
Sbc As Double
klarasi var. hsl. hit. yang tid. setelah menjadi
ftc As Double
ths As bouble

klarasi var. untuk hit. kekuatan lentur penampang
B1 As Double
Gp As Double
Aps As Double
dp As Double
Pp As Double

fpsl As Double
fps2 As Double

frs As Double
T As Double
a As Double
Mn As Double
Z As Double

arasl var. kontrol rasioc tul. & jumlah tendon
w As Double

Ar As Double

JrelStrand As String

Jumlstrandk As String

jou

o]
n
el

s
Q3

:larasi var. hsl. hit. momen pada tump. dan 1/4 bentang

MG As Double
MS As Double
MD As Double
ML As Double
MGg As Double
MSqg As bouble
MDg As Double
MLg As Double

v

R

larasi var. untuk menentukan batas atas & bawah letak aman

amin As Double
eb As Double
amax As Double
et As Double
aming As Double
ebg As Double
amaxqg As Doubl
etqg As Double
aminm As Doublie
ebm As Dcouple

larasl untuk menent. penamb. lebar daerah aman te
:bAks As Double

2tAks As Double

21 As Double

2t1 As Double
*blg As Double
:t1g As Double
sblm As Double
tim As Double

iLe Sub Commandl Claick()

et

Il

komposit

Tendon
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rhitungan teg. vang tid. sblm. tampang mid. komposit
f£T = ((=Po / Ap) * (1 - {(emax * ctp) / rp2))) - ({MGm * (10 "~ &)
fbT = ((-Po / Ap) * {1 + {{emax * cbhbp) / rp2)}) + ((MGm * (10 @)
ftL = {((-Pe / Ap) * (1 - {({emax * ctp) / rp2))) - {{{MGm + MSm) *
thl = ((-Pe / Ap) * (1 + [({emax * cbp!) / rp2))) + (((MGm + MS3Sm) *
LIHAN TEPI DAN TENGAH
'TERI
If Option3(0).Value = True Then
Posisi = "TEPI"
bel = bf + (&6 * ts)
be2 = (bf + S 2
beld = (bf + (L * (10 ~ 3y)y / 12
'pilih nilai be terkecil
If bel < be2 And bel < be3 Then
be = bel
Eiself beZ2 < bel And be2 < be3 Then
be = be?
Elself be3 < bel And be3 < beZ Then
be = be3
End If
FPOSISTI TENGAH
ElselIf Cption3(l).Value = True Then
Posgsisi = V"TENGAHT
bel = bf + (12 * tsg)
bez2 = 8
be3 (L * {10 ~ 3)) / 4
'pilih nilai be terkecil
If bel < heZ And bel < be3 Then
be = bel
ElselIf be2 < bel And be2 < bel3 Then
be = beZ
ElselIf be3 < bel And be3 < kbe2 Then
be = be3
EFnd TIT
End If
‘hitungan perenc. tampang I bebas pratarik komposit
n = (fc plt © 0.5) / (fc_blk ©~ 0.5)
btr = n * be
Apelat = btr * s
Ac = Ap + Apelat
cbc {((Apelat * (h + {(ts / 2})) + {(Ap * cbp)) / Ac
cte {(h + ts) - cbc
Ic = (Ip + (Ap * (cbc - cbhp) ~ 2)) + ({((1 / 12) * btr * (f£s = 3))
2)) ~ 2))
Stce = Ic / ctc
Sbe = Ic / che
rhitungan teg. vang tjd. stlh. menjadi komposit
ftc = ftL - {(((MDm + MLm) * (10 *~ 6)) / Stc)
fbe = fbL + {(((MDm + MLm) * {10 ~ &)) / Shc)

rhitungan kekuatanlentur penampang I bebas komposit
Bl = 0.85 - (0.008 * (fc blk - 30}
Gp = 0.4 -
Aps = Po / (0.7 * fpu
dp = (h + ts) - dmin
Pp = Rps / (be * dp)
fpsl = fpu * (1 - {((Gp * Pp * fpu) / (Bl * fc bik)))
fpsZ foy
'pilih fps nilai terkecil
If fpsl < fps2 Then
fps = fpsl
Elself fps2 < fpsl Then
fps = fpsZ
Fnd If
T = Aps * fps
a T/ (0.85 * fc blk * 3
Mo =T * (dp - (a / 2y * (10 ~ (-6))
Z = 0.35 * Bl

ed

/ Stp)
/ Shp)
R
0 "6
{Apela

*

(ctc




ontrel rasio tulangan dan Jumlah tendon
W = <Pp * f_po / fo bik
Ar = (1 / 4) * 3.141592654 * (Dr 2
JulStrand = Aps / {(Ar * nrj
erhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0
MS = 0
MDD = 0
ML = 0
MT = 0
MGq (3 / 32y * WG * {L
MSg = (3 / 32) * WS * (L
MDg = (3 / 32y * WD * (L
MLg (3 / 32) * WL * (L
MTqg = MGg + MSg + MDg +
anentukan daerah batas letak aman tendon ditump. ,1
amin = (MG * (10 ©)) / Po
eb = amin + Kb
amax = [(MT * (10 "~ ©)) / Pe
et = amax - Kt
aming = (MGg * (10 ~ &) / Po
ebg = aming + Kb
amaxg = (MTq * (10 ~ &)) / Pe
etgq = amaxg - Kt
aminm = (MGm * (10 ~ 6)) / Po
ebm = aminm + Kb
amaxm = (MTm * (1C ~ &)) / Pe
etm amaxm - Kt
ILIHAN APA TEGANGAN TARIK DITIJINKAN
1f Optionz2 (0} .Value = True Then
TegTrkDiijinkan = "Ya"
ebhAks = (fti1 * Ac * Kb) / Po
etAks = (fts * Ac * Kt) / Pe
ElseIf OptionZ(l).Value = True Then
TegTrkDijinkan = "Tidak"
ebhAks = 0
ethks = O
End if
snambahan lebar daerah batas aman tendon pada tum.,
ebl = eb + ebbks
etl = et - etAks
eblg = ebg + ebAnu
etlg = etqg - etAks
eblm = ebm + ebAks
etlm = etm - etAks
miStrand <= 1 And JmlStrand > 0 Then
JmlstrandK = 1
If JmlStrand > 1 And JmiStrand <= 2 Then
JmlStrandK = 2
If JmiStrand > 2 And JmliStrand <= 3 Then
JmlStrandK = 3
If Jmlstrand > 3 And JmlStrand <= 4 Then
JmlStrandK = 4
If JmlStrand > 4 And JrlStrand <= 5 Then
JmlStrandK = 5
If JmlStrand > 5 And JdmlStrand <= & Then
JelStrandkK = 6
If
1g.Print "Posisi " & Posisi
ig.Print "TegTrkDiijinkan " & TeglrkDiijinkan
1g.Print "fci " & fci
ig.Print "fti " & fti
1g.Print "fcs " & fes
1g.Print "fts " & fts
ig.Print "R " & R
g.Print "Ap 7 & Ap

bentang

&



bug.Print "Cbp & cbp
pug.Print "Ctp Y & Cip
pug.Print "Ip " & Tp
pug.Print "Stp " & Stp
bug.Print "Sbp " & Sbp
pug.Print "rp2 " & rpd
bug.Print "Kt " & KL
pug.Print "Kb " & Kb
bug.Print "emax " & emax
pug.Print "fcent " & fcent
bug.Print "Po " & Fo
bug.Print "frl " & ftT
bug.Print "fbT " & feT
bug.Print "Pe " & Fe
bug.Print "ftL " & ftL
bug.Print "fbL " & thl
oug.Print "be " & be
sug.Print "n " & 0
oug.Print "btr M & bir
sug.Print "Apelat "t & Apelat
sug.Print "Ac " & AC
sug.Print "Cbhbe " & cpho
sug.Print "Ctc " & ctce
~ug.Print "Ic " & Ic
sug.Print "Ste " & Stc
sug.Print "sbc " & Sbc
sug.Print "fte " & ftc
sug.Print "fbc T & fbc
sug.Print "B1 " & B1
sug.Print "Aps " & Aps
sug.Print "Pp " & PP
sug.Print "fpsl " & fpsl
sug.Print "fpsz " & frs2
sug.Print "fps " & fps
sug.Print "T " & T
sug.Print "a T & a
wug.Print "w T & W
sug.Print "2 " & Z
sug.Print "Mn " & Mn
yug. Print "amin " & amin
ug.Print "aming " & aming
nmg.Print "aminm " & aminm
ug.Print "eb " & eb
wug.Print "ebg " & ebqg
wug.Print "ebm " & ebm
nig.Print "amax " & amax
ug.Print "amaxg " & amaxd
ug.Print "amaxm & amaxm
ug.Print Tet " & et
ug.Print "etg " & etqg
ug.Print "etm " & etm
ug.Print "ebAks " & ebAks
ug.Print "ethks " & eLAKS
ug.Print "ebl " & ebl
ug.Print "eblg " & eblg
ug.Print "eblm " & eblm
ug.Print "etl " & etl
ug.Print "etlg " & etlg
ug.Print "etlm " & etlm
ug.Print "Ar " & Ar
4g.Print "JmL trand " & JmlStrand
lg.Print "Imlstrandk " & JmlStrandk
ve di temp data
Open Rpp.Path & "\temp data\hasil temp.ini" For
= #1, tipe - -
Write #1, Posisi
Write #1, TegTrkDiijinkan
Write #1, Apelat
Write #1, cbp
Write #1, s
Write #1, btr
Write #1, Ap

)]
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Sub

ate Sub Text3 Change (Index As Integer)
If Text3(l).Text > "T xt3{0) . Text" Then
ox "Nilai fc plt < £ blk", vbExclamation, "Mohon Diganti”
End If

Sub

ate Sub CommandZ Click ()

ad Me

Sub

ate Sub mnulBebasKEluar Click()

ad Me




klarasl varia
Status As String
1, As Double

5 As Double

el

dmin As String
fc plk As Double
£c th As Dbouble
fpu As Double
fpy As Double
wbt As Double

WD As Do ‘Lc

WL As Double

1.OF As Double

Aps As Double

Ds As Double
5r As Double
nr As String
nt As String

k As Double

prs As Double
Posisi

Kondisi
TegTrkbiijinkan

laras

Al As Double
A2 As Double
A3 As Double
24 As Double
25 As Double
bf As Double
bb As Double
bw As Double
gl As Double
g2 As Double
g3 As bouble
g4 As Double
Ap As Pouble
At As bDoub

An As Doubie
chp As Double
ctp As Double
Ip S Double
Stp As Double
Sbp As Double
rp2 As Double
Kt As Double
Kb As Double
emax As Double

WG As Double

larasi variabel
vMGm As Double
¥Sm As Double
JDm As Double
fLm As Double
10m As Doubl
1T As Double
m2 As Double

11 As Doublie
nl As Double
arasl Tegangan
lcl As Dot

i variabel hasil hi1

hitungan momen

tungan perencanaan

bas pascatarlk




fti As bouble

fcs As Double

f+s As Double

larasi variabel tegangan ijin yang terjadi sebelum komposit
££T As Double

FpT As Double

frlL, As Double

fbl As Double

vlarasi variabel untuk hitungan be
pbel As Double

peZ As Double

re3 As Double

be As Double

vlarasi variabel hasil hit. perenc. tampang I bebas komposit
WS As Double
ntr As Double

btr As Double
Apelat As bouble
Ac As Double

7

o
oo G
a0

0O

M

oo
n 0

n
0

w

Doukle
Double
Double
Double
Double
VAr.
Double
Double

var.

hsl.

dp
Fp

As Double
As Double
As Double
As Double

fpsl

As

Double

untuk hit.

b
)
5]

(e}
ot

[
Q2
0
0]
ot
D
s
O

kekuatan

o]
V)
fo]
[
=

o]
9
o]

{e]

As Double
s Double

fps2
fps3

O
T As Dou
T

1arasi var. kontrol rasic tul. & jumlah tendon

Ar As Double
JmlTendon As String

JmlTendonK As String

JmlStrandlTendon As String

JnlStrandlTendonK As String

larasi var. hsl. hit. momen pada tump. dan 1/4 bentang
MG As Double

MS As Double

MD As Double

M1, As Double

M0 As Double

IT As Double

4Gg As Double

48qg As Double

ihg As Double

1Lg As Double

10g As Double

1Tg As Doubie

larasi var. untuk menentukan batas atas & bawah letak aman

mmin As Double
b As Double
max As Double

As Double

-
b



aming As Double
ebg As Double
maxg As Double
etg As bLouble
aminm As Double
epm As Double
amaxm As Double
etm As Double

QJ

klarasi untuk menent. penamb. lebar daerah aman tendon
ebAks As Double
etpks As Double
ebl As Double
etl As Double
eblg As Double
etlg As Double
eblm As Double
t1im As Double

vate Sub Commandi Click{)
Trror Resume Next
CDbl (Text3(0) .Text)
CDbl (Text3(1l).Text)
= CDbl (Text3(2) .Text)
CDbl (Text3(3) . .Text)
= CDbl (Text3(4).Text)
= CDbl {Text3(5).Text)
= CDpl (Text3(6).Text)
= CDbl (Text3(7).Text)
: CDbl (Text3(8).Text)
= CDbl (Text3(9).Text)
= CDbl (Text3(10) .Text)
1 = CStr(Text3(11l).Text)
51k = CDbl (Text4 (0) .Text)
1t = Chbl (Textd (1) .Text)
CDbl (Textd (2) . Text)
= ”Db‘(Text4(3).Text)
CDol (Textd (4) .Text)
CDbL{Text4(5>.Text}
- CDbl(lcxt4(6).Text>
= CDbl (Textd (7} .Text)
= Lubl(Fext4{8).Text)
Chbl (Text4(9) .Text)
CDbl (Textd (10) .Text)
Cotr{Textd (11) .Text)
CStr (Textd (12) .Text)
CDhbl (Text4{13).Text)
= CDbl (Textd{14).Text}
IHAN GRPOUTING DAN UNGROUTING
YGROUTING
1f CptionZ(0).Value = True Then
Kondisi = "GROUTING"

"pPerhitungan perencanaan tampang 1 bebas pracetak
£=
L

Al = bf * gl

A2 = (0.5 * (bf - bw) * g2

A3 = (h - gl - g4) * bw

A4 = (0.5 * {(bb - bw) * g3}

A5 = pbb * g4

Ap = Al + A2 + A3 + A4 + AD

At = {{nt - 1} * Aps)

cop = (((Al * {(h - (gl / 2y)) + (BRZ * (h - gl - ({2 /3y % g2yyy o+ (A3 * ({{h - gl - g
2) + gdi) o+ (B4 x {((2 / 3) * g3 + gd)) + (AL * (g4 / 2))) + (AL ¥ dmin)) / (Ap + AL)

ctp = (h - cbp)

emax = {cbp - dmin)

3) b+ (A2 {ctpe gl (2 /7 3 * g2)) 2y o+ {1/ 12 * bw * (h - gl - g4) 3y + A
‘ctp - ((h - gl = g4) / 2)y ©~ 2+ ((1/ 36 * ({bb - bw) 2y * g3~ 3) * 2 + A4 * (cbp - ¢
‘o /3y * g3) N2y + {1/ 12 * bb * g4~ 3+ A5 * [(cbhp - g4/ 2y N 2y 4+ (At * {emax ~ 2))

Stp = Ip / ctp




Sbp = Ip / cbp
rp2 = Ip / {(Ap + AL
Kt rp2 / cbp
Kb = rp2 / ctp
WG = (Ap * (10 7~ (=€) * wbi)
LIHAN TEPI DAN TENGAH
'TEP
It Optjonl’O).Value = True Then
P05151 = "TEPI"
bel = bI + /\b * ts)
be2 = (bf + 3) / 2
be3 = (bf + (L * 1000), / 12
‘rilih nilal be terkecil
If bel < beZ And bel < beld Then
be = bel
Elself beZ < bel And beZ < be3 Then
be = bel
Flself be3 < bel And bheld < be? Then
be = be3
End I°f
POSISI TENGAH
Elself Optionl{l).Value = True Then
Posisi = "TENGAH"
bel bf + (12 * ts)
be2 = S
bel3 = (L * 1000) / 4
'pilih nilai be terkecii
If bel < beZ And bel < be3 Then
be = bel
FElself beZ < bel And beZ < be3 Then
be = beZ
Elself be3 < bel And be3 < be2 Then
be = be3
End If
End If
Perhitungan perenc. tampang I bebas komposit
ntr = (fc plt ©~ 0.5} / (fc blk ™ 0.5)
btr = ntr * be
Apelat = btr * ts
¢ = {(Ap + At + Apelat)
chc = ((Apelat * (hh + ©s / 2}) + ({Ap + At) * cbp)) / (Ac)
cte = (h + ts; - chc
Ic = ((1 / 12 * btr * ts ~ 3 + Apelat * (ctc - ©ts / 2) ~ 2) + (Ip
p) "~ 210
Stc = Ic / ctc
Sbc = Ic / cbe
'Perhitungan momen yang terjadi ditengah bentang
iPada saat transfer beban mati telah bekerja {sebanvak p persen)
WS = S * ts * wht * (10 ~ (~6}}
MGm = (WG * (L ~ 2y, / 8
MSm = (Ws * (L "~ 2y / &
MDm = (WD * (L ~ 2)} / ©8
MLm = (WL * (L ~ 2v) / ®
MOm = (MGm + (prs * MDm))
MTm = (MCGm + MSm + MDm + MLm)
'Perhitungan teg. yang tid. sblm. tampang mjd. komposit
R =1 - LOF
Fo = (0.74 * fpu) * Aps
Pe = R * Po
ftT = ({-Po / (Ap + At)) {1 - {((lemax * ctp) / rp2))) - ((MOm *
fbT = ({-Po / (Ap + At)) * (1 + {{emax chp) / rp2)i) + {{(MOm *
ftL = {((-Pe / (Bp + AL)} * (1 - (lemax * ctp) / rp2))} - {({(MOm
fbL = {{-Pe / (Ap + At)) * (1 + ({emax * cbhp} / rp2))) + ({{(MOm +
Perhitungan teg. yang tjid. stlh. menjadi komposit
fte = (ftlL) - (({MDm + MLm) * (10 ~ 6)) / 5tc)

+ ((Ap + At} ~*
10 ~ &)) / Stp)
10~ €)) / Sbp)
MSm} * (10 ~ &)
MSm) * (10 ~ &)

O

0



fhe = (fbL) + {({MDm + MLm) * (10 ~ &y} / Shc)
'Perhitungan kekuatan lentur penampang I bebas komposit
Gp = 0.4
dp = (hh + ts) - dmin
Pp Aps / {be * dp)
Bl 0.85 - (0.008 * {(fc blk - 30}
fpsl = fpu * (1 - ((Gp * Pp * fpu) / (Bl * fc blk)))
fpsz = fpy N
‘pilih fps nilai terkecil
If fpsl < fps2 Then
fps = fpsi
Elself fpsZ < fpsl Then
fps = fps2
End If
T = Aps * fps
a=T/ {(0.85 * fc blk * be)
'Kapasitas penampang
Mnz = T * (dp - (a / 2)) * (10 ~ (~-6)) '(kapasitas momen vang tersec
‘Akibat beban-beban yang tersedia
Mg = 1.2 * (MSm + MGm + MDm) + 1.0 * (MLm)
inl = Mu / 0.85 '(Kapasitas momen yang diperlukan)< Mn2
'Kontrol rasio tulangan
w = (Pp * fpsZ) / fc blk ‘< dari
Z = 0.35 * Bl
"Jumlah tendon
'phi = 3.141592654
Ar = (1 / 4y * 3.141592654 * (Dr ~ 2)
JmlStrandliTendon = Aps / (Ar * nr)
JmlTendon = 1
ImlStrandllendon <= 1 And JmlstrandlTendon > § Then
JulStrandlTendonkK = 1
:Tf IJmlStrandiTendon > 1 And JmlStrandlTendon <= 2 Then
JmlStrandiTendonkK = 2
yITf JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then
JmlStrandlTendonkK = 3
If JmlStrandliTendon > 3 And JmlStrandiTendon <= 4 Then
JmlStrandlTendonK = 4
If JmlStrandlTendcon > 4 And JmlStrandliTendeon <= 5 Then
JmlStrandlTendonkK = 5
If JmlstrandlTendon > 5 And JmlS3trandlTendon <= & Then
JmlStrandlTendonK = ©
If
'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0
MS = O
MD = O
ML = 0
MO = ©
M 0
MGg = (3 / 32) * WG (L2
MSg = (3 / 32) * WS (L~ 23
MDg = (3 / 32} * WD * (L ~ 2)
MLg = (3 / 32} * WL * (L ~ 2)
MOg = (MGg + prs * MDqg)
MTq = MGg + M3g + MDg + MLg
'Menentukan daerah batas letak aman tendon ditump. ,1/4 bentang & tengah
amin = (MO * (10 ~ &)y / Po )
eb = amin + Kb
amax = (MT * (10 ~ &;) / Pe
et = amax - KL
aming = (MOg * (10 ~ &)y} / Po
ebg = aming + Kb
amaxg = {(MTg * (10 ~ 6} / Pe
etg = amaxg - Kt
aminm = (MCm * (10 ~ &) / Po



I
L

e

ebom = aminm + Kb

amaxm = (MTm * (10 & ¢3) / Pe
etm = amaxm - Kt
rhitungan rerdadi
flci = k

fci = (=0

fti = 0.

fcs = (-

fts = 0.

LIHAN APA TEGANGAN TARIK DIIJINKAN
Option3{0) .Value = True Then
TegTrkDiijinkan = "Ya"

ebAks = (fti * {(Ap + At) * Kb) / Po

etAks = (ffts * (Ap + AL) * Kty / Fe
kElself Option3{l).Value = True Then

TegTrkDijinkan = "Tidak"

ebAks = 0
etAks = 0

jlingt
'Fenambahan lebar daerah batas aman ftendon pada
ebl = eb + ebAks
etl = et - ethAks
eblg = ebg + ebAks
etlg = ettg -~ eltAks
eblm = ebm + ebAks
etlm = etm - etAks

ImiTendeon < 1.5 And JmlTendeon > § Then
JmlTendonkK = 1

21f IJmlTendon >= 1.5 And JmlTendon <= 2.5 The
JmlTendonkK = 2

>ITf JmliTendon > 2.5 And JmlTendon <= 3.5 Then
JmlTendonK = 3

:If JmliTendon > 3.5 And JmlTendon <= 4.5 Then
JmlTendonkK = 4

if

IROUTING

Flself Option2{l).Value = True Then

Kondisi = "UNGROUTING"

tum. ,

"Perhltungan perencanaan tampang I bebas pracetak

Al = bf * gl

A2 = (0.5 * (bf - bw) * g2)

A3 = (h - gl - g4} * bw

Ad = (0.5 * (bb - bw) * g3

AL = bb * g4

Ap = Al + AZ + A3 + A4 + AL

‘phi = 3.141592654

An = (1 / 4 * 3.141592654 * Ds ~ 2}

chp = {({((A1 * (h - (gl / 2))) + (A2 * (h gl
2y o+ g4y o+ (RE % ({2 / 3y % g3) + gd)) + (AD *

ctp = (h - cbp)

emax = {cbp ~ dmin)

Ip = (1 / 12 * bf * gl - (g1
A3y % 2y + (AZ * (ctp - gl N2y
ctp - {{h - gl - g4y / 2y) ~ * ({{bb
2./ 3) * g3 7 2) + (1 /12 + AL *
* Ds 2y + {An * {emax ~ Z)

Stp = Ip / ctp

Sbp = Ip / cbp

rp2 = Ip / {(Rp - An)

Kt = rp2 / cbp

Ko = rp2 / ctp

WG = ({Ap — Any * (10 ©~ (=6)} * wbt)

HAN TEPI DAN TENGAH

TEPT

£ Optionl(C}).Value = True Then
Posisi = "TEPI"
bel = bf + (6 * ts)

)

+

1/4 bentang &

Lengah bentang
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< fpsl And fpszZ < fps3 Then

frs s
Elself fps3 < fpsl And fps3 < fpsZ2 Then
fps = fps3
End If
T = Aps * Ips
a =T/ {0.85 * fc blk * be)

"Kapasitas penampahlg

Mn2 = T * (dp -~ (a / 2))y * (10 ~ (=6} '(k
tAkibat beban-beban vang tersedia
Ma = 1.2 * (MSm + MGm + MDm) + 1.6 * (MLm)
Mnl = Mu / 0.85 ' (Kapasitas momen vang diperlukan)< Mn2
'Kontrol rasio tulangan
w = (Pp * fps2) / fc blk '< dari
7 — I oy, + 1
7 .30 Bl

"Jumliah tendon
'phi = 3.1415
Ar = (1 / 4
JmiStrandlT
JmlTendon = 1

JmlstrandlTendon <= 1 And JnlStrandliTendon > O Then

JmlStrandlTendonK = 1
2If IJmliStrandliTendon > 1 And JmlStrandlTendon <= 2 Then
JnmlStrandlTendonKkK = 2
2Tf JmlStrandlTendon > 2 And JmnlStrandlTendon <= 3 Then
JmlStrandiTendonkK = 3
:If JmlsStrandiTendon > 3 And JmlsStrandlTendon <= 4 Then
JmlStrandlTendonkK = 4
21 f JmlisStrandilendon > 4 And JmiStrandlTendon <= 5 Then
JunlStrandlTendonK = 5
:TH IJmlStrandlTendon >» 5 And JmlStrandlTendon <= 6 Then
Jml3trandliTendonkK = ©
If
'Perhitungan momen yang tjd. ditump. dan 1/4 kentang
MG 0
MS = 0
MD = 0
ML = 0
MO = O
MT = C
MGg = (3 / 32) * WG * (L ~ 2}
MSg = (3 / 32) WS+ (L " 2)
MDg = (3 / 32) * WD * (L ~ 2)
MLg = (3 / 32) * WL * (L ~ 2)
MCg = (MGg + prs * MDq)
ITg = MGg + MEg + MDg + MLg

‘Menentukan

amin = | ) Fo
eb = amin + Kb
amax = (MT * (10 ~ @3}) / Pe
et = amax Kt
aming = (MOg * {10 61y / Po
ebq = aming + Kb
amaxg = (MTg * (10 ~ &)) / Pe
etg = amaxg - Kt
aminm = (MOm * (10 ~ 6)) / Po
ebm = aminm + Kb
amaxm = (MTm (10~ 6)) / Pe
etm = amaxm — Kt

"Pernitungan tegangan 1Jin yang terjadi
flci = k¥ * fc blk
fci = (=0.6) * fici
fti = ¢.25 * {(flci » 0.5
fcs = (=0.45) * fc bilk
fts = 0.5 * (fc blk ~ 0.5)

momen

yang

ax aman tendon ditump. ,1/4 bentang & tengah bentang




VPILIHAN APA TEGANGAN TARIK DITJINKAN

If Option3 {0} .Value = True Then
TegTrkDiijinkan = "yYa¥
ebhks = {(ftl * {(Ap = An) * Kb) / Po
ethks = (fts * {(Ap - An) * Kt) / Pe
Elself Option3(l).Value = True Then
TegTrkDijinkan = "Tidak"

ebbks = 0
etAks = 0

End If

'Penambahan lebar daerah batas aman ftendon pada tum., 1/4 bentang & tengah bentang
ebl = eb + ebAks
etl = et - etAks
eblg = ebg + eblks

etlg = etg - etAks
eblm ebm + ebAks
etlm = etm - ethks

i

TJmlTendon < 1.5 And JmlTendon > 0O Then
JmlTendonK = 1

2If JmlTenden >= 1.5 And JmlTendon <= 2.5 Then
JmlTendonK = 2
>1f JmlTendon > 2.5 And JmiTendon <= 3.5 Then
JmlTendonkK = 3
2I1f JmlTendon > 3.5 And JmiTendon <= 4.5 Then

JmlTendonkK = 4
If
If

>ug.Print "fti " & fti
sug.Print "fci Y & fci
>ug.Print "fts " & fts
sug.Print "fcs " & fcs
ug.Print "R " & R
ug.Print "ARp Y & Ap
sug.Print "At " & At
wg.Print "An " & An
wug.Print "Cbhp " & cbp
mug.Print "Ctp " & ctp
wug.Print TIp " & lp
mg.Print "Stp " & Stp
wag.Print "Sbp " & Sbp
mg.Print "rpz " & rp2
ug.Print "Kt " & Kt
ug.Print "Kb " & Kb
Ug.Print "emax " & emax
ug.Print "Po " & Po
ug.Print "ftT 7 & ftl
ug.Print "fbT " & fbT
ug.Print "Pe " & Pe
ug.Print "f£tlL " & ftL
ug.Print "fbL " & fbL

ug.Print "be " & be

ug.Print "ntr & ntr
ug.Print "btr " & btr
ug.Print "Apelat " & Apelat
ag.Print "Ac " & Ac
ig.Print "Cbc " & cbc
1g.Print "Cte " & ctc
1g.Print "Ic " & Ic
1g.Print "Stc " & Stc
ig.Print "Sbc " & Sbe
1g.Print "ftc " & ftc
1g.Print "fbc " & Ibc
1g.Print "B1 " & BI1
1g.Print "Aps " & Aps
1. .Print "Pp " & Pp
1g.Print "fpsl " & fpsil
ig.Print "fps2 " & fps2
ig.Print "fps " & fps
wg.Print "T " & T
lg.Print "a " & a




bug.Prin
pug.Prin
bug.Prin
bug.Prin
pug.Print
pug.Print
pug.Print
bug.Print
bug.Print
bug.Print
Cbug.Print
bug.Print
bug.Print
bug.Print
b Texpug.Print
t3{1l) pug.Print
ai foug.Print
bug.Print
~ug.Print
sug.Print

> Commoug . Print
sug.Print
sug.Print
sug.Print

o> mnulsug.Print
sug. Print
>ug.Print
>ug.Print
»ug.Print
sug.Print
sug.Print

ot of ot oot

}_A
i
el
wn
@)

Open App.

wo To& W

133 Z Ai} & Z

"Mnl " & Mnl
M2 & MnZ
"Mu " & Mu

(O}
famin " & amin
naming " & aming
"aminm Y& aminm
Tep " & ek
"ebg " & ebg
v"epm " & ebm
"amax T & amax
"amaxg " & amaxd
Yamaxm " & amaxm
"et " & et

"etg " & etg
Yetm " & etm
"ebhks " & ebAks
"otAks " & etAks
tebl " & ebl
"eblg " & eblg
"eplm " & eblm
"etl " & etl
"etlq " & etla
fetlm " & etim

IIAI- " é(
"ny " & nr
ndon ¥ & JmlTendon

S
"ImlTendonK " & JmlTendonKk
v IJmlstrandlTendon " & JmistrandlTendon
" TnlStrandlTendonkK " & JmlStrandlTendonK
Path & "\temp datal\hasil temp.ini'" For Outpuft As
Wirite #1, tipe -
Write #1, Posisi
Write #1, TegTrkDiijinkan
Write #1, Apelat
Write #1, cbp
Write #1, ts
Write #1, btr
Write #1, Ap
Write #1, Ip
Write #1, AC
Write #1, 1c¢
Write #1, ckc
Write #1, ctc
Write #i, Sbc
Write #1, 3tc
wWrite #1, KC
Write #1, Kb
Write #1, Mnl
Write #1, w
Write #1, b
Write #1, et
Write #1, ebag
Write #1, etqg
Write #1, ebm
Write #1, etm
Write #1, ebl
Write #1, etl
Write #1, eblqg
Write #1, etlg
Write #1, eblm
Write #1, etlm
Write #1, dmin
Write #1, JmlTendon
Write #1, JmlTendonK
Write #1, JmlStrandlTendon
Write #1, JmlStrandlTendcnK
Write #1, ftT
Write #1, IbT
Write #1, £fti
Write #1, fbL




Write #1, ftc
Write #1, fbc
Write #1, fti
Write #1, fci
Write #1, fts
Write #1, fcs
Write #1, Z

Write #1, "IV

Write #1, Po

Write #1, Pe
Close #1
frmHasilPscTrk.Show

sSub
vate Sub TextBlC\ange(Index As Integer)

1f Text3(l).Text > Trext2{0) . Text™ Then
Rox "Nilai fc plt < fo blk™, vbhbExclamation,
End If

sub

vate Sub Commandz Click()

e Sub mnulBebasPscTrkKEluar Click()




larasi varliable masukan dan sifat-sifat mekanis
Status As String
L As Double
$ As Double
5 As Double
dmin As String

c blk As Double
fc plt As Double
fpu As Double
fpy As Double
wht As Double
Dr As Double
WD As Double
WL As Double
LOF As Double
nr As String
k As Double
tipe
PoSisl
TegTrkDiijinkan

larasi variabel hasil hitungan perencanaan tampang
Al As Double
A2 As Double
A3 As Double
A4 As Double
A5 As Double
bf As Double
bb As Double
bw As Double
gl As Double
g2 As Double

3 As Double
g4 As Deuble
Ap As Double
Ip As Double
ctp As Double
cbp As Double
Stp As Double
Shpy As Double
rpZ As Double
Kt As Doubkle
Kb As Double
emax As Double
WG As Double
larasi variabel untuk hitungan teg. yang terjadi
flci As Double
fci As Double
fti As Double
fcs As Double
fts As Double
fcent As Double

Po As Double
R As Double
Pe As Double
3 As bouble

larasi variabel hitungan momen ditengah bentang
MGm As Double

d8m As Double

vDm As Double

1Lm As Double

4Tm As Double

larasi varilabel tegangan iJin yang terjadi sebelum
ftT As Double

tbT As Double

2tL As Double

kL As Double

.arasl variabel untuk hitungan be

a
el As Double

e

4]




Apelat
¢ As

klarasi
ftc As

fhs As

larasi

Doub
As Double

LDouble
Double

Double

As
e

Double
Double
Double
Double
var. hsl. hit.
Double

Double

hit.

var. untuk

Bl As Double
Gp As Double

Aps As

Double

dp As Double
Pp As Double
fpsl As Double
fps2 As Double

fps As

Double

T As Double

a As Do
Double
Double

Mn As
Z As

clarasi

W 5

uble

var. kontrol

Double

Ar As Double

JmlStrand As
IJmlStrandK As

larasi

>

[GIAR )]

MG
M3
MD
ML
MGa
MSqg As
MDg As
MLg As

o
n O

bfn
0

larasi

amin As
Double

eb As

var.

Double
Double
Double
Double

Double
Double
Double
Double
untuk menent

var.
Double

amax As Double
et As Double
aming As Double

ebqg As
amaxg A
etqg As

aminm As Dou

2bom As

amaxm As

2tm As

larasi

abAks As
>tAks As

:bl
atl
:blg As
:tlqg As
sblm As
:tlm As

Y o

11

Double

Double
Double

<

le

o

Doubl
Dou

Doubl

ile

o T o

1k menent.
Double
Double

\ -~
unt penamb.
N

As Double
As Double

Double
Double
Double
Double

ukan

elah menjadi komposit

kekuatan lentur penampang

Jjumlah tendon

da tump. dan 1/

[4)]

P

& bawah letak fendon

K

(@]

mposit




vate Sub Commandl Cliick()
Error Resume Next
CDbl (Text2(0).Text)
Cbhbl (Text2 (1) .Text)
= CDbl{TextZ (2} .Text)
n = CStr{Text2 (3} .Text)
blk = CDbl (Text3{0).Text)
plt = CDbl{Text3{l).Text)
= (CDbl (Text3(2).Text)
= CDbl (Text3(3).Text)
= CDbl (Text3(4).Text)
= CDbl (Text3(5).Text)
= CDbl (Text3(6) .Text)
= CDbl(Text3(7) .Text)
= CDbl (Text3(8).Text)
= CStr(Text3(9).Text)
CDbl (Text3(10) .Text)
Text2 (0) .Text = "" Or Text2(l).Text = "" Or Textl2{2).Text = "" Or Text2(3).Text = "" (Or Te
(4) .Text = "" Or Textz(5).Text = "" Or lextj(').iext = "7 Or Text3(l).Text = "" Cr Text3(Z)
st = "" Or Text3(3).Text = "" Or Text3({4).Text = """ Or Textd(0).Text = "" Op Textd (1) .Text
" Or Textd(2).Text = "" Or Text5(0).Text = "" Or TextH(l).Text = "" Then
MsgBox "Masih Ada Field yang Kosong... Harus Diisi!", vbCritical, "PESAN KESALAHZ
1 1If
“IHAN TIPE TAMPANG BALOK AASHTO
I1f Optionl (0).Value = True Then
tTipe = "TIPE I"
h = 711
bt 305
bb = 406
bw = 152
gl = 102
2 = 76
3 =127
gd = 127
Elself Optionl(l}.Value = True Then
tipe = "TIPE II™
h = 914
bf = 305
bb 457
bw = 152
gl 152
gz = 76
g3 = 152
g4 = 152
Elself Optionl(2).Value = True Then
tipe = "TIPE III"
h = 1143
bf = 406
bb = 559
bw = 178
gl = 178
g2 = 114
g3 = 191
g4 = 178
Liself Optionl{3).Vaiue = True Then
tipe = "TIPE IV"
h = 1371
Lf = 508
bb = 660
bw = 203
gl = 203
g2 = 152
g3 = 229
g4 = 203
tlselIf Optionl (4).Value = True Then
tipe = "TIPE V"
h = 1600
pf = 1067
bb = 711
bw = 203
gl = 127
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amin = (MG * (10
ep = amin + Kb
amax = (MT * (10
et = amaxr — KU
aming = (MGg ~ (1
ebg = aming *+ Kb
amaxg = (MTgq * {1
etqg = amaxd - Kt
aminm = (MGm (1
ebm = aminm + Kb
amaxm = (MTm {
otm = amaxm - KU

TLIHAN APA TEGANG/

oo~ 6y /PO

5

=)
7
(e
\/
-
J
0]

1f Opt 1ub/\H\.Ea ue = Tr
TegTrkDiijin kan = "Ya"
ebAks (fFti * Ac * Kb} / Fo
etpks = (fts * Ac ~ Kty / Pe
Elself Opt ion2 (1) .Value = True Then
TegTrkDijinkan = "ridak”
ebAks = O
ethks = U
End If
snambahan lebar daerah batas aman tendon pada
ebl eb + ebAks
etl = et - ethks
eblg = ebg * ebAks
etlqg = etq - ethks
eblm = ebm + ebAks
etim = etm - eLAks
mlstrand <= 1 And JmlStrand > O Then
JmlStrandkK = 1
JTf JmlStrand > 1 and JmiStrand <= 2 Then
JristrandK = 2
s1f JmlStrand > 2 and JmlStrand <= 3 Then
JmlStrandK = 3
sIf JmlStrand > 3 Aand JmlStrand <= & Then
JmlStrandK = 4
s1f JmiStrand > 4 And JmlStrand <= 5 Then
JmlStrandk = 5
JIf JmiStrand > & And JmlStrand <= & Then
JmlStrandK = ©
If
vug print "Posisi " & Posisi
ug.Pbrint "TegTrkDiijinkan " g TegTrkDiijinkan
ug.Print "ripe " & Tipe
ug.Print "fci " & fci
ug.Print "fti vos fti
ug.Print "ics o fcs
ug.Print "Its "o fts
ug.Print "R " & R
ug.Print "Ap " & AD
ug.Print "Cbp " & cbhbp
ag.Print "Ctp "L Cctp
g.Print "Iip "oe Ip
ug.Print "Stp " & Stp
_Print "Sbp " & Sbp
1g.Print "rpZ "os rp2
g.Print "KT "os Kt
1g.Print "K " & Kb
ig.Print "emax " & emax
ig.Print "fcent " g fcent
ig.Print "Po " & Po
1g.Print wEeET vog LT
1g.Print "IbT vog IbT
1g.Print "Pe " & Pe
1g.Print "ftl "og ftl
1g.Print "fbL " & fbL
wg.Print "be " & be
1g.Print "n " &

tum. ,

1/

A
“

e

ntang

entang




bug.rPrint
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
pug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
pug.Print
bug.Print
bug.Print
cug.Print
oug.Print
oug.Print
cug.Print
cug.Print
>ug.-Print
cug.Print
sug. Print
>ug.Print
>ug.Print
>ug.Print
>ug.Print
Jug.Print
>ug.Print
Jug.Print
>ug.Print
ug.Print
>ug.Print
sug.Print
sug.Print
ug.Print
ug. Print
ug.Print
ug.Print
ug.Print

"btr " & btr
"Apelat " &
"Ac " & Ac
"Cohe " & cbc
"Cte " & cto
"Ic " & Ic
"Stc " & Sto
"Sbe " & Shc
Tfte " & ftc
"fhe T & fbc
"Bl " & Bl
"Aps " & Aps
17 Pp " & Pp
"fpsl " & fp
"fpsZ2 " & fp
"fps " & fps
¥ v‘l‘ ¥ & YI‘

" a T & a

" \f\l’ " & W

1 Z T# & (;

"Mn " & Mn

"amin " & amin
"aming " & aming
"aminm " & aminm
"eb " & eb

"ebg " & ebg
"ebm " & ebm
Tamax " & amax
"amaxd " & amaxqg

"amaxm " & amaxm

"ef " & et
"etq 1}
"etm " & etm

"ebAks " & ebkhks

"etAks " & efAks

"ebl " & ebl

"eblg " & eblg

"eblm " & eblm

"etl " & etl

"etlg " & etlg

"etlm " & etlm

"Ar " & Ar

"ImiStrand " & JmlStrand
fImlStrandK & JmlStrandK

we di temp data
Cpen App.Path & "\temp da

Write #1,
Write #1,
Write #1,
Write #1,

Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,
Write #1,

tipe

Posisi
TegTrkDiijinkan
Apelat

chpe

ts

ptr

Ap

ini®

For Output

pay

AS

#

1

4




klarasi ariable masukan dan sifat-sifat mekanis
| Status As String
. L As Double
. % As Doub le
ts As Doubl
h As LOUDl@
dmin As String
fc blk As Double
fc plt As Double
fpu As Double
fry As Double
wbt As bDouble
WD As Double
WL As Double
LOF As Double
Aps As Doublie
Ds As Double
Dr As Double
nr As Single
nt As Single
k As Double
prrs As Double
Posisi
Kondisi
TegTrkDiijinkan

73

Cenampanyg L bebe

kiarasi variabel hasil hitungan perencanaan tampang pr
Al As Double

w
¥
O
®
ot
oy
oy
il
O
=
i+

AZ As Double
A3 As Doupble
Ad As Double

A5 As Double
bf As bouble
bb As Double
bw As Double
gl As Double
g2 As Double
g3 As Double
g4 As Double
Ap As Double
At As Double
An As Double
cbp As Double
ctp As Double
Ip As Double
Stp As Double

Kt As Double
Kb As Double
emax As Double
WG As Doubkle

‘larasl variabel untuk hitungan teg. yang terjadi
R As Single
Po As Double
Pe As Double

larasi variabel hitungan momen ditengah bentang
MGm As Double
MSm Double

As

MDm As Double
MLm As Double
MOm As Double
MTm As Double
Mni2z As Double
Mu As Double

Mnl As Double

larasi Tegangan-Tegangan vang Diijinkan
fici As Double
fci As Double
ftl As Double

»J\




fcs As Double
| fts As Double

‘klarasi variabel

. T As Double

. £pT As Doubkle

. ftL. As Double
fbl, As Double

larasi variabel
bel As Double
bez As Double
be3 As Double
be As Double

klarasi variabel
WS As Doubl

ntr As Double
btr As Double
Apelat As Double
Ac As Double

Ic As Double

ctc As Doubile
C As Double

As Double
As Double

v w
Tt O
00

klarasi var. hsl.
ftc As Double
fbc As Double

untuk hitungan be

tampang I &

elum kKomposit

klarasi var. untuk hit. kekuatan lentur penampang

Bl As Double
Gp As Double
dp As Doubl
Pp As Double
fpsl As Double
tpsZ As Double

fps3 As Double
fps As Double
fpe As Double

.

w As Double

Ar As Double

JmlTendon As Stri
T

3
JmlTendonK As Str

JmlStrandlTendon

JmlStrandiTendonK As S

‘iarasi var. hsl.
s Double

MS As Double

MD As Double

ML As Double

ITg As Dou

larasi wvar. untuk
amin As Double

2b As Double

amax As Double

=t As Double

menentukan

clarasi var. kontrol rasio tul. & 3

dan 1/4
& bawal




aming As Double
ebg As Double
amaxq As Double
etg As Double
aminm As
ebm As Double
amaxm As Double
etm As Double

ety 1
Double

klarasi untuk menent.
ebAks As Double
etAks As Double

ebl As Double

etl As Double

eblg As Double

etlq As Double

eblm As
etim As

vate 3Sub

Double
Double

Command3 Click()

Error Resume Next
CDbl (Text3(0) .Text)
L”Dl‘iextjkl).lext)

= CDbl (Text3(2) .Text)

n = C3tr(Text3(3).Text)
blk = CDbl (Text4d (0) .Text)
olt = CDbi (Text4(l).Text)
= CDbl (Textd(2).Text)

= CDbl (Textd4(3).Text)

CDbl (Textd (5

= CDbl (Text4(4) . Text)
s s
= CDbl(TextQ(b)

Text)
= (Dbl ({Text4d{7).Text)
CDbl\Text4(8>.Text>
= CDbi{Textd (9} .Text)
= CDbl (Textd {(10) .Text)
= CStr(Textd4(11l).Text)
= C8tr(Textd (12) .Text)
CDbl (Textd {13} .Text)
= CDbl (Textd4 (14) .Text)

SIHAN TIPE TAMPANG BALOK AASHTO
If Optionl(0).Value = True Then
tipe = "TIPE IV
h = 711
bt 305
bb = 406
bw = 152
gl = 1062
g2 = 76
g3 127
gd = 127
Elself Optionl(l).Value = True Then
tipe = "TIPE I1"
h = 91
bf 3
bb = 4
bw = 152
gl = 152
g2 = 76
g3 = 152
g4 152
Elself OptlonL’Z).Value = True Then
tipe = "TIPE III"
h = 1143
bf = 406
bb = 559
bw = 178
1 =178
g2 = 114
g3 = 191
g4 = 178
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'Akibat beban-be
Mu 1.2 * (MSm +
Mnl = Mu / 0.85 !

'Kontrol rasio
{(Pp * fpsZ)
Z = 0.35 * Bl
ndon
3 1411—‘
Ar =
Jmls
JmlTendon = 1
JmlStrandiTendon <= 1
JmlStraﬁﬁlm ndonkK =
If JmlStrandllendon
ml%tranleeudunK =
JmlStrandlTendon
1StrandlTendonKkK =
f JmlStrandlTendon
JmlStranleendonK =
elf JmlStrandlTendon
JmlStrandlTendonk =
elf JmlStrandlTendon
JmlStrandlTendonkK =

elf
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ebAks = {
ethks = {
Elself Optio 1) U
TegTrkDijinkan = "T
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ethks = 0
End If
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penambahan lebar daerah batas aman tendon pada tum., 1/4 pentang &
ebl = eb + ebRks
etl = et — ebAks
eblg = ebdg + ebhks
etlg = etqg -~ atAks
eblm = ebm + ebhks
etlm = etm — efhAks
JmiTendon < 1.5 and JmlTendon > 0 Then
JmlTendonkK = 1
eIf JmlTendon >= 1.5 and JmlTendon <= 2.5 Then
JmlTendonK = 2
1f JmlTendon » 2.5 And JmlTendon <= 3.5 Then
JmlTendonkK = 3
eIf JmlTendon > 3.5 and JmlTendon <= 4.5 Then
JmlTendonkK = 4
1f
GROUTING
Eliself Option2(2>.Value = True Then
Kondisl = "UNGROUTING"
"perhitungan perencanaan Lampé&ang 1 bebas pracetak
nt = pf * gl
A? = (0.5 * (bf - bw) * g2}
A3 = (h - gl - g4) * bw
24 = (0,5 * (bb - bw) ~ a3
A5 = bb * g4
Ap = Al + A2 + A3 + A4 + A5
'phi = 3.1415 2654
An = (1 / 4 * 3.141592654 * Ds ° 2)
cbp = (((AL * (h - (gl / 2))) + (RZ * (h - g1l - ((2/ 3) * gz2) ]
/o2y o+ gdyy + (R4 (((2 / 3y * g3) + g4} + (25 * (g4 / 2)1) - (Bn 7
ctp = (h - cbp)
emax = {cbp - dmin)
Ip = (1 / 12~ nf * gi ~ 3 + Al * {ctp - (gl / 2))y ~ 2y + (((1 /
> A3y % 2) + (A2 * (ctp - gi - (2 / 3 * g2)) ~Toyy o+ (1 /12 % bw ¥
{ctp ({h - gl - g4y / 231 ° 2 + ({1 / 36 * ({bb bw) / 2) * g3 ”
(z / 3 * g3 ©~ 2} (1 /12 * bb * g4 ~ 3 + A5 * (chbp - g4 / 2y © 2
1+ Ds ~ 2) + {(An * {emax © 2)))
Stp Ip / ctp
spp = Ip / cbp
rp2 = Ip / (Ap - Anj
Kt = rp2 / cbp
Kb = rp2 / ctp
WG ({Ap - An) * (10 7 (-6)) * wbt}
JIHAN TEPL DAN TENGAH
"TEPI
If Optionl(6).Value = True Then
Posisi = "TEPILI"
bel bf + (6 * ts)
her? = (bf + 8} / 2
he3 = (pf + (L * 1000}) / 12
'pilih nilal be terkecil
f pel < be? And bel < be3 Then
be = bel
Flself be2 < bel And beZ < be3 Then
be = bel
FiseIf bel3 < bel And be3 < be2 Then
be = bel
End If
'POSISI TENGAH
flself Optionl(7).vValue = True Then
Posisi = "TENGAH"
bel = bf + (12 * Ts3)
ez = &5
be3 (L * 10003 / 4
ipilih nilal be terkecil
If pel < be2 And bel < he3 Then
be = bel
Flself be? < bel And bez < be3 Then

tengah bentandg

+ (B3 * ({({h - gl -4
dmin)) / (BAp - Anj

36 * ((bf - bw / 2
(n - gl - g4 ~ 3 A
3y x 2 + A4 * (cbp - d
y - ((1 / 64 * 3.1415%




be = beZ
Flself bel3 < bel And bel3 < bel Then
be = be3
End If
End If
"Perhitungan perenc. tampang I bebas komposit
ntr = (fc plt ~ 0.5 / (fc_blk © 0.5)
btr = ntr * be
Zpelat = btr * ts
Ac = {(Ap - An + Apelat)
cbe = ((Apelat * (h + ts / 2y} + ((Ap - &n) * cbp)) / (Ac)
ctc = (h + ts) - <bc
Ic = ((1 / 1z * btr * £s ~ 2  Apelat * (ctc - s /2y 0 2) + {Ip + ((Ap - An) *
ppi © 2) )
Stc = Ic / ctc
Sphc = Ic / cbc
'Perhitungan momen vang terjadi ditengah bentang
‘pada saat transfer beban mati telah bekerja (sebanyak p persen)
WS = S * ts * wbt (10 7 {=6)
MGm = (WG * (L~ 2)) / 8
MSm = (WS * (L ~ 2y / 8
MDm = (WD * (L ™ 2)) / 8
MLm = (WL (L.~ 2y / 8
MOm = (MGm + (prs * MDm))
MTm = (MGm + M3m + MDm + MLm}
"Perhitungan teg. yang tid. sblm. tampang mjd. komposit
R = 1 - LOF
Po = (0.74 * fpu) * Aps
Pe = R * PO
ftT = ({(-Po / (Ap - Anji (1 -~ ((emax * ctp) / rp2))) — ((MOm * (10 ~ 6}) / Stp}
foT = ({(~Po / (Ap - Anj) (1 + {{emax * cbp) / rp2))) + ((MOm * (10 ~ 6)) / Sbp)
f+L = {(-Pe / (Ap - An)) (1 - (f{emax * ctp) / rp2)}) - (({(MOm + M3m} * {10 " &)
fhL = ((-Pe / (&p - An)) * (1 + {lemax * cbp) / rp2)}} + ({((MOm + MSmj * {10 "~ e
'Perhitungan teg. vang tjid. stlih. menjadi komposit
fto = {(ftl) - ({(MDm + MLm) * {10 ~ &}) / Stc)
fhe = (fbl) + {({((MDm + MLm) * (10 ~ &)} Shec)
'Perhitungan kekuatan lentur penampang 1 bebas komposit
dp = (h + ts) - dmin
Pp = Aps / {(be * dp)
fse = Pe / Aps
fpsl = fse + 70 + (fc_blk / (100 * Fp))
fps2 = fpy
fps3 = fse + 400
"pilih fps nilai terkecil
If fpsl < fps2 And fpsl < fps3 Then
fps = fpsl
Elself fpsZ < fpsl And fpsZ2 < fps3 Then
fps = fps2
Elself fps3 < fpsl And fps3 < fpsZ2 Then
f‘JS = f~453
End If
T Aps * Ips
a =T / (0.85 * fc blk * be)
"Kapasitas penampang
Mr2 =T * (dp - (& / 21y * (10 ~ (-6)) '(kapasitas momen yang tersedia)
'Akibat beban-beban yang tersedia
Mu = 1.2 * (MSm + MGm + MDm) + 1.6 * (MLm}
Mnl = Mu / 0.85 ' (Kapasitas momen yang diperlukan)< MnZ2
'Kontrol rasio tulangan
w = (Pp * fps2) / fc blk '<  dari
Z = 0.3%5 * Bl
'Jumliah tendon
‘phi = 3.1415%2¢654
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JmlTendon < .
JmlTendonK

eIf JmlTendon
JmlTendonkK =

o1f JmlTendon
JmlTendonkK =
eIf JmlTendon
JmlTendonk =
If
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Open App.Path &
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p

#1,
#1,

Llpe
Posisi
TegTrkDiij]
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vate Sub mnulStandarky

ad Me

sub

sate Sub Optionl Clic

ot Case Index

Case O
picturel.Picture

Case 1

icturel.Picture
Case 2
Picturel.Picture
Case 3
Picturel.Picture

Case 4
5 cturel.Picture
Case 5

Picturel.Picture
Select

112
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o
s
9]
R

LoadPicture (App.Fath

LoadPicture (App.Path

T

LoadPicture (App.Path

LoadPicture (App.Path

LoadPicture (App.Fath

\oic files\typeZ.bmp
m\pic files\type3.bmp")
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WL As Dcuble
LOF As Double
nr As String
k As Double
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Double
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Kb As Double
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~
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klarasi var. hsi. hit. menjadi komposit
ftc As Double
fbs As Double

kiarasi var. untuk hit. kekuatan lentur penampang

Bl As Double
Gp As Double
Aps As Double
dp As Double
Pp As Double
fpsl As Double
fps2 As Double
fps As Double
T As Double
a As Double
Mn As Double
7 As Double
klarasi wvar. kontrol rasio tul. & rendon
w As Double

Ar As Double

JmlStrand As String

JmlStrandK As String

klarasi hsl. hit.
MG As
As
MD As
ML As
MGag
i

Mbg
MLg

var.
Double
Double
Double
Double
Double
Double
Double
s Double

momen pada tump.

I
1O

n w

0

A
A
A
A

“larasl var. untuk menentukan
amin As Double
eb As Double
amax As Double
t As Doubie
aming As Double
ebg As Double
amaxqg As Double
etg As Double
aminm As Double
ebm As Double
amaxm As Double

etm As

larasi
ebAks

ethks

ebl As
etl As
eblg
etlqg

As
As Double

Double

untuk menent. penamb.
As Double
As Double

Double

Double

eblm As Double

etlm As Double

ate Sub Commandl Click()
rror Resume Next
CDbl (Text2 (0} .Text)

CDbl (Text2 (1) .Text)

CDbl {(Text2{2).Text)
Chbl {(Text2{3).Text)
CDbl {Textz (4) .Text)

= CRtr (TextZ (b)) .Text)
ik CDbl (Text3(0) .Text)
1t = CDb1l(Text3 (1) .Text)
= CDbl (Text3({2).Text)

tendon



~

= CDhpbl 1extJ\§).lex*)
= CDbl Text3/4, Text)
CDbi(TexLS‘H\.‘eXL)
C‘,Dbl\lex"‘gb) Text)
CDbl(Text%(7\ . Text)

CDbL(Text3(5>‘Texp)
Str&Textj(%).Text)
v

= C

cetr (Text {10>.Text}

Text?2 (0) .Text = ne or Text2( (1) . Text = W Qr Text2 (2) .Text = nw O TextZl Text = "" Or Te
(4) .Text = wv Or TextL(\) Text = "" Or Text3 (0} .Text = no or Text3 (1l .Text = nn Or Text3(2)
w = "" Or Textj\ 3y .Text = " Or Textl3id).lext = v op Textd {0y .Tert = nw oy Textd(l).Text
v Or Textdl(2 Text = "" Or Texts(0) . Text = "noOr Text5{1).Text = " Then

MsgBox "Maslh Ada Field yang Kosong... Harus Diisit", vbCr itical, "PESAN KESALAHAN"
a It

hitungan perencanaah tampang persegl pratarik pracetak
Ap = h * D

ctp = h /¢

cbp = n ~ ctp

1p = (L / oy * b * (b7 3}
stp = 1p / ctp

sbp = Ip / cbp

rp2 = Ip / Ap

Kt = rp2 / cbp

Kb = rp2 / ct

emax = Cbp - dmin

We = Ap * (107 {-6)) * wbt
rhitungan tegangan 13in yang terjad
f1ici = k * fc blk

fci = (-0.6) ~ flci
£ri = 0.25 % (fici ~ 0.5)
fes = (-0.45) 7 fo blk
fis = 0.25 * (fc blk " 8. 5)
fcent = (fri - ({cip / hy * tti - fciyy) (=1
po = fcent * AP
R = 1 — LOYF
pe = R * PO
Wg o= 5 ¢ ots F wot * (10~ (=©})
“hitungan momen yang terjadl di tengah bentand
MG = l‘l\l&:r * \L ~ 2\/> ,/ 3
Mem = (WS * (L ° 2)) /5
MDm = (WD * (L " 21 s
MLm = (WL * (L 2yy /8
MTm = MGm + MSm + MDm + MLm
nitungan teg. yang t3yd. sblm. tampang mjd. komposit
f££T = ({(-Po / ap) * (1 - ((emax * ctp! / rp2))) - {((Mcem (10 ~ 8)) / Stp!
BT = ((—Po / Bp) * (1 + (lemaxX * cop) / rp2)il * (Mcm * (107 6)y) / Sbp)
£rL = ({(-P / mp) * (1 - { (emax * ctp) / rp2)) ) o~ { {{MGm *+ MSm) * (10 7 6)) / Stp)
oL = (- / Bp) * {1 * ( (emax * Cbp) / rp2)i)) * ({ (MGm + MSm) * (10 ~ &)y / Sbhp)
THAN TEPI DAN TENGAH
CTEPI
It Opt:onB(O).Value = True Then
posisi = "TEPL®
pbel = bi + (6 * ts)
pe2 = (bf + 5} /2
pe3 = (pf + (L * {10 ~ 33y /12
'pilih nilai be terkecil
Tf bel < beZ and bel < beld Then
pe = bel
Elself beZz < bel And be2 < he3 Then
pbe = beZ
Elself be3 < rel And be3d < be?2 Ther
pe = be3
Fnd 1T
POSISI TENGAH
lself Opt;,“j\ y .value = True Then
posisi = "TENGAH"
pel = bf + (12 * £sg)
peZ = 5
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amaxm = (MTm
etm = amaxm - K

'TLIHAN APA TEGANGAN TARIK DIIJINKAN
T

If Optionz2(0) .Value = True Then
TegTrkDiljinkan = "vYa"
ebhAks = (fti * Ac * Kb) / Po
etAks = (fts * Ac * Kty / Pe
ElseIf Option2(l).Value = True Then
TegTrkDijinkan = "Tidak"
ebAks = 0
etAks = 0
End It

enambahan lebar daerah batas aman tendon pada tum., 1/4 bentang & tengah bentang
ebl = eb + ebAks
etl = et - efAks
eblg = ebg + ebAks
etlqg = etq - ethAks

eblm = ebm + ebAks
etim = etm - etAks

JmlStrand <= 1 And JImlStrand > 0 Then
JmiStrandK =

elf JmlStrand
JmiStrandK =

elf JmlStrand
JmlStrandK =

elf IJmlStrand
JmlStrandK =
elf JmlStrand
JmlStrandK =
elf ImlStrand
JmlStrandK =
If

1 And JmlStrand <= 2 Then

JmlStrand <= 3 Then
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JmlStrand <= 4 Then

o
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" fts 1"
Tt P\ L &
"Ap 1" &
ug.Print "Cbhbp "
>ug.Print "Ctp "
»ug.Print "Ip "
>ug.Print "Stp
ug.Print "Sbhp
ug.Print "rpz "
ug.Print "Kt 7 & K
wug.Print "Kb " & K
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ug.Print "emax ' & emax
ug.Print "fcent " & fcent
)ug.Prl vt "Po " & Po
ug.Print "EtT Y o& fET
ug.Print "fbT " & fbT
ug.Print "Pe " & Pe
ug.Print "ftL 7 & ftL
ug.Print "fbL " & fbL

ug.Print "Ac " & Ac

ug.Print "Cbc " & cbc
ug.Print "Ctc T & ctc
ug.Print "Ic " & Ic

ug.Print "Stc " & Stc
ug.Print "Sbc " & Sbc
ug.Print "ftc " & ffc
ug.Print "fec " & fbe




:bug. Print
Jbug. Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
pbug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print
bug.Print

ug.bPrint
bug.Print

ve di

Sl

"Bl "4 BL

"Aps " & Aps

"Pp " & Pp

"fersl " & fpsl

"fps2 " & fps2

"fps " & fps

"T i1 & T

na " & a

"w" & W

wZo" & 7z

"Mp " Mn

"amin T & amin

"aming " & aming

Taminm & aminm

"eb " & eb

"ebg " & ebg

"ebm " & ebm

Tamax " & amax

Tamaxqg " & amaxq

"Tamaxm " & amaxm

"et " & et

"etg " & etg

"etm " & etm

"ebAks " & ebAks
etAks " & ethAks

"ebl " o& ebl

"eblg " & eblg

Teblm ™ & eblm

"etl " & etl

Tetlg " & etlqg

"etlm " & etlm

"Ar " & Ar

"IJmlStrand " & Jmibtrald

"IJmlStrandK " & JmlStrandK

p data
Open App.Path & "\temp data\hasil temp.ini"
Write #1, tipe -
Write #1, Posisi
Jrite #1, TegTrkDiijinkan
Write #1, Apelat
Write #1, cbp
Write #1, ts
Write #1, btr
Write #1, Ap
Write #1, Ip
Write #1, Ac
Write #1, Ic
Write #1, cbc
Write #1, ctc
Arite #1, 3Sbhc
Write #1, 3tc
Write #1, Kt
Write #1, Kb
Write #1, Mn
Write #1, w
Write #1, eb
Write #1, et
Write #1, ebg
Write #1, etg
Write #1, ebm
Write #1, etm
Write #1, ebl
Write #1, etl
Write #1, eblg
Write #1, etlqg
Write #1, eblm
Write #1, etlm
Write #1, dmin
Write #1, JmlStrand
Write #1, ImlStrandK
Write #1, f£tT
Write #1, fbT

For Outfput

7
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Write #1i, ftrL
Write #1, fbL
Write #1, ftc
Write #1, Ibc
Write #1, fti
Write #1, f
Write %1,
te

~

Write
Write #1, e}

Write #1, Pe

Close #1
frmHasilPraTarik.Show
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extB_Change(Index As Integer)
Jext > "Texti3(0) .Text™ Then
plt < fc blk"™, vbExclamation,

vate Sub Commands Clicky)
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b

k¥larasi variab;e masukan dan sifat-sifat mekanls penampang |
Statbtus As StLring

1, As Double

5 As Double

ts As Double

-

n As Double
, dmin As String

fc blk
fc plt
fpu As
fpy As
wht As

As Double
As Double
Double
Double
Double

WD As Double

WL As
LOF As
Aps As

oub le
Double
Double

s As Double
Dr As Double
nr As String
1t As String
k As Double

prs As
Posisi

Double

Kondisi
TegTrkDiijinkan

klarasi
Ap As [

variabel hasil hitungan perencanaan tampang pracetak
ouble

At As Double
An As Double

cbp As Double
ctp As Double
Ip As Double

Stp As Double
Sbp As Double
rp2 As Double

Kt As Double
Kb As Double
emax As Double
WG As Double

®

R As Single
[

variabel untuk hitungan teg. yang terjadi

o As Double
Pe As Double
clarasi variabel hitungan momen ditengah bentang
MGm As Double
MSm As Double
MDn As Double
MLm As Double
MOm As Double
MTm As Double
Mn? As Double
Mu As Double
Mnl As Double
‘larasi Tegangan-Tegangan yang Diljinkan
f1ci As Double
fci As Double
f+i1 As Double
fos As Double
fts As Double
larasi variabel tegangan 17in vang terjadil sebelum komposit
ftT As Double
fhT As Double
frl As Double
fpL As Double
larasi variabel untuk hitungan be
hel As Double
be? As Double




klarasi variabel hasil hit. perenc. tampang [ bebas kompoesi
1 WS As Double
. ntr As Double
. btr As Double
o

| Apelat As Double
. Ac As Double

Tc As Double
. ctc As Double

cbhbc As Double
Stc As Double
Spbc As Double
klarasi var. hsl. hit. yang tjd. setelah menjadi komposit

)

ftc As Double

fe As Double

I

klarasi var. untuk hit. kekuatan
Bl As Double

Gp As Double

dp As Double

Pr As Double

fpsl As Double

fps2 As Double

fps3 As Double

fps As Double

fpe As Double

fomi
0}
I}
ot
o
=
Lo]
D
"3
[¢3]
=
G
el
=
[te]

T As Double
a As Double
7Z As Double

klarasi wvar. kontrol rasio tul. & jumlah tendon
w As Double

Ar As Double

JmlTendon As String

JmlTendonK As S3tring

JmiStrandlTendon As String
JnlStrandlTendonK As String

var. hsl. hit. momen pada tump. dan 1/4 bentang

S AS “oub
MD As Duuble
ML As Double
MO As Double

T As Double
MGg As Double
MSg As Double
MDg As Double
MLg As Double
MCOg As Double
MTg As Double

larasi va
amin As D
eb As Double
amax As Double
et As Double
aming As Doub
ebg As Double
amaxdg As Double

e

bl

e

. untuk menentukan batas atas & bawah letak aman

ety As Doubl
aminm As Dou
bl

ebm As Doubl
amaxm As D“uole
tm As Double

ndon




etl As Double

eblg As Double

etlqg As Double

eblm As Double

etlm As Double
vate Sub Commandi Click()

Frror Resume Next
CDbl (Text3(0) .Text)
CDbl (Text3 (1) .Text)

= CDbl (Text3(2) .Text)
CDbl (Te 3).Text)
CDbl (Text3 Text)

n = r{Text3(5).Tex

blk = CDbl(Text4(0).T

plt CDbl (Textd {(1l).T

"= CDbl (Textd (2).Text
= CDbl (Text4(3) .Text)
= CDbl (Text4 (4).Text)

= CDbl (Textd (b)) .Text)

= CDbl (Text4d (6) .Text)
(7
(8
9)

xt3(3).
{(4).

A

O

t)
xt)

t)
ex
ex
)

CDbl(Text4 ) JText)
= CDbl (Text4 ) . Text)
= CDbl (Text4 (%) .“exb)
= CDbl (Textd (10).
= CStr{Textd(11).
= CStr{Textd (12).Text)
Chbl (Text4 (13) .Text)

= CDbl (Text4(14) .Text)

Text)
J.@Xt/

Y

LIHAN GRPOUTING DAN UNGROUTING

'GROUTING
If Opticn2(0) .Value = Tr
Kondisi = "GROUTING"

ue Then

"Perhitungan perencanaan tampang I bebas pracetak
Ap = h * Db
At = {({nt - 1) * Aps)
cbp = ({(Ap * (1 / 2 * h)) + (At * dmin)) / (Zp + At)
ctp = h - ctp
emax = (cbp - dmin)
Ip = ({1 /12 *b*h " 3} + (Ap * (cbp - 1/ h)
Stp = Ip / ctp
Shp = Ip / cbp
rp2 = Ip / (Ap + AL)
Kt = rp2 / cbp
Kb = rp2 / ctp
WG = {(Ap * (10 © (-¢€)) * wbt)
LTHAN TEPI DAN TENGAH
'TEPI
If Opticnl{0).Value = True Then
Posisi = "TEPI"
bel = bf + (6 * ts)
be2 = {(bf + 35) / 2
be3 = (bf + (L * 1000)) / 12
'plliih nilal be terkecil
If bel < be2 And bel < be3 Then
be = bel
Elself be2 < kel And belZ < bel3 Then
be = beZ2
Elself be3 < bel And be3 < be?2 Then
be = bes
End If
TPOSISI TENGAH
Elself Optionl(l).Value = True Then
Posisi = "TENGAH"
bel = bf + (12 * ts)
be2 = &
be3d = (L * 1000) / 4
'pilih nilai be terkecil
If bel < bhe2 And bel < be3 Then

be = bel




tlself beZ < bel And beZ < bel3 Then
be = be?2

Elself kbel3 < bel And be3 < be2 Then
bhe = he3

End If

"Perhitungan perenc. tampang I bebas komposit
ntr = (fc plt © 0.5) / (fc_bik " 0.5)
btr = ntr * b

Apelat = btr * ts
Ac = {Ap + AL + Apelat)

cbc = ((Apelat * (h + ts / 2)) + ((Ap + At) * cbp)) / (Ac)

cte = (h + ts) - cbc

Ic = ({1 / 12 * btr * ts ~ 3 + Apelat * (ctc - ts / 2y ~ 20 + (Ip + {({Ap + At) *
bp) © 2)))

Stc = Ic / ctc

Sbe = Ic / c¢b

@]

'Perhitungan momen vang terj
'Pada saat transfer beban ma

telah bekeria (sebany

+

di ditengah bentang
1 e < P persen)

o}

Ws = s * ts * wbt * (1 ©~ (-6])
MGm = (WG * (L ~ 2)) / 8
MSm (Ws > (L ~ 2)y / 8
MDm = (WD * (L ~ 2)) / 8
Lm = (WL * (L ~ 2}) / 8
MOm = (MGm + (prs * MDm))
MTm = (MGm + MSm + MDm + MLm)

'"Perhitungan teg. yang tjd. sblm. tampang mjd. komposit
R =1 - LOF

Po = (0.74 * fpu) * Aps

Pe = R * Po

ftT = ((-Po / (Ap + At)y} * (1 - ({emax * ctp) / rp2)y) - {({MOm * (10 ~ &}) / Stp

fbT = {(-Po / {Ap + At)) (L + ((emax * cbp) / rp2))) + ({MOm * (10 ~ &)) / Shp

ftL = ({=Pe / {(Ap + AL)) (1 = ({emax ctp) / rp2))) - ({(MOm + MSm) * (10 ~ 6

bl = {{(-Pe / (Bp + At)) * (1 + ((emax * cbpi / rpZ))) + {({((MOm + MSm) * (10 ° &)
'Perhitungan teg. yang tjd. stlh. menjadi kompcsit

fre = (ftL) - (({(MDm + MLm) * (10 ~ &)} / Stc)

fthe = (fblL) + ({{MDm + MLm; * (10 ~ &)} / Shc)

'Perhitungan kekuatan lentur penampang I bebas komposit
GCp = 0.4
dp = (h + ts) - dmin
Pp = Aps / {(be * dp)
Bl = 0.85 - (0.008 * (fc blk - 30))
* - )
/

fpsl = fpu * (1 - {(Gp Pp * fpu; / (Bl * fc blkj})
fps2 = fpy
'pilih fps nilai terkecil
If fpsl < fps? Then
fps = fpsl
Elself fps2 < fpsl Then
fps = f{psZ
End If
T = Aps * fps
a="T/ (G.85 * fc_blk * Dbe)

'Kapasitas penampang
Mnz =T * (dp - {(a / 2)) * (10 ~ (-6)) '{kapasitas momen vang tersedia)

'Akibat beban-beban yang tersedia
n

Mu = 1.2 * (MSm + MGm + MDm) 1.6 * (MLm)
Mnl = Mu / 0.85 '(Kapasitas momen yang diperlukan)< Mn2
'Kontrel rasio tulangan
w = (Pp * fps2;, / fc blk "< dari
Z = 0.35 * Bl

'Jumlah tendon

€3]

w




'phi

Ar 654 * (Dr 21
JmlS / {Ar * nr
Jml

JmlsStrandliTendon <= 1 And JmlStrandlTendon > 0 Then
ImiStrandlTendonK =

Jm 1
elf JmlStrandlTendon > 1 And JmlStrandlTendon <= 2 Then
JmlStrandlTendonkK = 2
elf JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then
JmlStrandlTendonkK = 3
elf JmistrandlTendon > 3 And ImlStrandlTendon <= 4 Then
JnlStrandlTendonkK = 4
elf IJmlStrandiTendon > 4 And JmlStrandlTendon <= 5 Then
JmlStrandiTendonkK = 5
elf JmlStrandlTendeon > 5 And ImlStrandlTendon <= ¢ Then
JmlStrandlTendonkK = ¢
If
'"Perhitungan momen yang tid. ditump. dan 1/4 bentang
MG = 0O
MS = Q
MD = 0
1L = 0
MO = 0
MT = 0
Gg = (3 / 32) * WG (L "~ 2)
MSq = (3 / 32} * WS * (L ~ 2)
MDg = (3 / 32) * WD * (L ~ 2)
MLg = (3 / 32} * Wy * (L~ 2)
MOg = (MGg + prs * MDg)
MTg = MGg + MSg + MDg + MLg
'Menentukan daerah batas letak aman tendon ditump. ,1/4 bentang & tengah bentang
amin = (MO * (10 ~ 6)} / Po
eb = amin + Kb
amax = (MT * (10 ~ &)} / Pe
el = amax - Kt
aming = (MOg * (10 ~ €&)) / Po
ebg = aming + Kb
amaxqg = (MTg * (10 ©~ &)} / Pe
etq = amaxg - Kt
aminm = {MOm * (10 ~ &)) / Po
ebm = aminm + Kb
amaxm = (MTm * (10 ~ 6)) / Pe
etimn = amaxm - K-

"Perhitungan tegangan ijin yang terjad
lci = k ~* fc blk

fci = (-0.6) ¥ flci

fti = 0.25 * (flcgi ~ 0.5
fcs = (-0.45) * fc blk
fts = 0.5 * (fc blk ~ 0.5

"PILIHAN APA TEGANGAN TARIK DI
8]

If Orf“\njf ') .WValuce = True Then
TegTrkDiijinkan = "ya"
ebAks (fti o~ {Ap + At) * Kb} / Po
etAks = (fts * (Ap + At) * Kty / Pe
ElseIf Option3{l).Value = True Then
LEQTVKDljkaan = "Tidak"
DAks 0
ctAko = Q0
End If

'Penambahan lebar daerah batas aman tendon pada tum., 1/4 bentang & tengah bentang
ebl = eb ebAks
etl = et - ethks

eblq = ebg + ebhks
g = etq ~ etAks

eblm = ebm + ebAks

etlm = etm - etAks

+




JmiTendon < 1.5 And ImlTendon > ¢ Then
JmlTendonkK = 1
el JdmlTendon >= 1.5 And JmlTendon <= 2.5 Then
JmlTendonkK = 2
elf IJmlTendon > 2.5 And JmlTendon <= 3.5 Then
JmliTendonK = 3
elf JmlTendon > 3.5 And JmlTendon <= 4.5 Then
JmlTendonk = 4
i
GROUTING
Elself Option2{l).Value = True Then
Kondisi = "UNGROUTING®
'Perhitungan perencanaan tampang I bebas pracetak
Ap = h * b
'vhi = 3.141592654
An = (1 / 4 * 3.141592654 * Ds ~ 2)
cbp ({Ap * (1 / 2 * hy) - {An * dmin)) / Ap - A
ctp = h - ctp
emax = {cbp - dmin)
Tp = ((1 / 12 * b * h ~ 3, + (Ap * (chp - 1 / 2 +
+ {(An * (emax ©~ 2}))
Stp = Ip / ctp
Sbp = Ip / cbp
rp2 = Ip / (Ap - An)
Kt = rp2 / cbp
Kb = rp2 / ctp
WG = ({(Ap ~ An} * (10 ~ (=6)) * wbt)
LIHAN TEPI DAN TENGAH
TTEPL
If Optionl{0).Value = True Then
Posisi = "TEPI"
bel = bf + (6 * tg}
be2 = (bf + 35) / 2
be3 = [(bf + (L * 1000)) / 1?2
‘pilih nilai be terkecil
If bel < beZ And bel < he3 Then
be = bpel
Elself beZ < bel And be2 < be3 Then
be = be2
Elself be3 < bel And be3 < be? Then
be be3
End If
"POSISI TENGAH
ElselIf Optionl(l).Value = True Then
Posisi = "TENGAH"
bel = bf + (12 * ts)
bez = S
be3 = (L * 1000) / 4
'pilih nilal be terkecil
1f bel < be?2 And bel < be3 Then
be kel
Elself beZ < bel And be? < be3 Then
be = be?2
ElseIf be3 < bel And be3 < be2 Then
be = be3
End If
End If
"Perhitungan perenc. tampang I bebas komposit
ntr = (fc plt ~ 0.5) / (fc bik ~ 0.5
btr = ntr * be -
Apelat = btr * ts
Ac = (Ap An + Apelat)
cbce ((Apelat * (h + ts / 2} + {({Ap - An) * cbp))
cte (h + ts) - cbhbc
Ie = {((1 /12 * btr * ts ~ 3 + Apelat * (ctc - ts /2
o) 23 )
Ste = Ic / ctc




k)

momen

Sbc = Ic / cb
'Perhitungan momen vyang terjadi ditengah Lentang
'Pada saat transfer beban mati telah bekerja (sebanvak jo)
WS = S * ts * wht * (10 ~ (-§&)
MGm = (WG * (L ~ 2}) / 8
MSm = (W5 * (L ~ 2)) / 8
MDm = (WD * (L.~ 2)) / 8§
MLm = (WL * (L =~ 2y} / 8
MOm = (MGm + (prs * MDm))
MTm = (MGm + MSm + MDm + MLm!
'Perhitungan teg. yang tid. sblm. tampang mjd. komposit
R = 1 - LOF
Pc = (0.74 * fpu) * RAps
Pe = R * Po
feT = ({(-Po / {(Ap - An)) * (1 - ((emax * ctp) / TRy
fbT = ((-Po / (Ap - An}) * (1 + {(emax * chp) 7/ rp2))
ftL = ((-Pe / (Ap - An)) * (1 - {lemax ctp) /o orp2))
fbL = {((-Pe / (Ap - An)) * (1 + {(emax * cbp) /7 rp2)}
'Perhitungan fteg. vang tid. stlh, menjadi komposit
ftc (ftL) - ({(MDm + MLm) * (10 ~ &6)) / 5tc)
fbec = (fbL) + ({(MDm + MLm) * (10 &Yy / Shcy
'Perhitungan kekuatan lentur Penampang 1 bebas komposit
dp = (h + tc/ - dmin
v = Rps / (be * dp)
fse = Pe / Aps
fpsl = fse + 70 + {(fc blk / (100 * Pp))
ftpsZ2 = fpy
fps3 = fse + 400
'pilih fps nilai terkecil
If fesl < fps2 And fpsl < ips3 Then
fps = fpsi
Elself fps2 < fpsl And fps2 < tps3 Then
fps = fps2
Elself fps3 < fpsl And fps3 < fps2 Then
fprs = fps3
Ena If
T = Aps * fps
a =T/ {(0.85 * fc blk * be)
'Kapasitas penampang
Mn2 =T * (dp - (a / 2}) * (10 {-6)) '{kapasitas
'Akibat beban-beban yang tersedia
Mu = 1.2 * (MSm + MGm + MDm) + 1.6 = {(MLin)
Inl = Mu / 0.85 '(Kapasitas momen ang diperiukan)< Mn
'Kontrol rasio tulangan
w = (Pp * fpsZ) / fc blk ‘< dari
'Z = 0.35 * Bl
Jumlah tendon
phi = 3.141592654
Ar = (1 / 4) * phi * {(Dr
JmiStrandlTendon = Aps /
JmlTendon = 1
mlStrandliTendon <= 1 And JmlStrandlTe endon > 0 Then
JmlStrandlTendonkK = 1
If JmiStrandilendon > 1 And JmlStrandliTendon <= 2 Then
JmlStrandliTendonK = 2
If JmlStrandlTendon > 2 And Jml3trandlTendon <= 3 Then
JmistrandliTendonK = 3
If JmlStrandlTendon > 3 And Jml3trandlTendon <= 4 Then
JmlStrandliTendonK = 4
If JmlStrandiTendon > 4 And JmlStrandlTendon <= 3 Then
JmlStrandlTendonK = 5
If IJmlStrandiTendon > 5 And Jdml3trandliTendon <= 6 Then

sen)
{({MOm * (1G ~ &)) / Stp)
({MOm * (10 6)}) / Sbp)
({(MOm + MSm) * (10 6)
(((MOm + MSm) * (10 ~ &})
yang tersedia)

N




Jrmlstrandllendonk = ¢
If
'Perhitungan momen yang tid. ditump. dan 1/4 bentang
MG = O
MS = 0
MD = 0
ML = Q
MO = 0
MT = 0O
MGqg = {3 / 32y * WG * (L 23
M3g = (3 / 32) * WS * (L ~ 2
MDg = (3 / 32) * WD * (L ~ 2)
MLg = (3 / 32 WL > (L~ 2)
MOg = (MGYg + prs * MDg)
MTg = MGg + MSg + MDqg + MLg
'"Menentukan daerah batas letak aman tenden ditump. ,1/4 bentang & tencah b
amin = (MO * (10 ~ &)) / Po )
eb = amin + Kb
amax = (MT * (10 ~ &6)) / Pe
et = amax - Kt
aming = (MOg * (10 ~ &3) / Po
ebg = ing + Kb
amaxq = (MTg * (10 ~ 6)) / Pe
etg = amaxg - Kt
aminm = (MOm * (10 ~ 6)) / Po
ebm = aminm + Kb
amaxm = (MIm * (10 ~ 6)) / Pe
etm = amaxm - Kt
'Perhitungan tegangan ijin vang terjadi
flci = k * fc blk
fci = (-0.6) * flci
fti = 0.25 * (flci ~ 0.5}
fcs = (-0.45) * fc blk
fts = 0.5 * (fc blk ~ 0.5)
'"PILIHAN APA TEGANGAN TARIK DIIJINKAN
It ODtior/'O}.Value = True Then
TegTrkDiijinkan = "ya"
ebAks = (fti * {(Ap - An) * Kb) / Po
ethAks = (fts * (Ap - An) * Kt) / Pe
Elself Option3(l).Value = True Then
TegTrkDijinkan = "Tidak"
ebAks = 0§
etAks = 0
End If
'Penambahan lebar_daerah batas aman tendon pada tum., 1/4 bentang & tengah
ebl = eb + ebAks ’
etl = et - etAks
eblg = ebg + ebAks
etlg = etg - etAks
eblm = ebm + ebiks
efim = etm - etAks
If JmlTendon < 1.5 And JmlTendon > 0 Then
JmlTendonK = 1
ElseIf JmlTendon >= 1.5 And JmlTendeon <= 2.5 Then
JmlTendonkK = 2
Elself JmlTendon > 2.5 And JmliTendon <= 3.5 Then
JmlTendonkK = 3
Elself JmlTendon > 3.5 And JmlTendon <= 4.5 Then
JmlTendonkK = 4
End If
If
Open App.Path & "\*emp_data\hasil temp.ini" For OQufput As #1
Write #1, tipe




Write #1, Posisi
Write #1, TegTrkDiijinkan
Write #1, Apelat
Write #1, cbp
Write #1, ts
Write #1, btr
Write #1, Ap
rite #1, Ip
Write #1, Ac
Write #1, Ic
ite #1, cbc

Write #1, ctc
Write #1, bc
Write #1, Stc
Write $#1, Kt
Write #1, Kb
Write #1, Mnl
Write #1, w
Write #1, eb
Write #1, et

irite #1, ebg
Write #1, etqg
Write #1, ebm
Write #1, etm
Write #1, ebl
Write #1, etl
Write #1, eblqg
Write #1, etlqg
Write #1, eblm
Write #1, etlm
Write #1, dmin
Write #1, JmlTendon
Write #1, JmlTendonk
Write #1, JmlStrandlTendon

Write #1, JImlStrandlTendonK
Write #1, ftT
Write #1, fbT
rite #1, ftlL
Write #1, fbL

Write #1, ftc
Write #1, fbc
Write rrl, fti
Write #1, fci
Write #1, fts
Write #1, fcs
Write #1, 2

Write #1, "IV
Write #1, Po
Write #1, Pe
Close #1

HasilPscTrk.Show

Sub

‘ate Sub Text3 Change (Index As Integer)
If Text3(1l).Text > "Text3(0).Text" Then
ox "Nilai fc plt < fc blk", vbExclamation,
End 1f o

Sub

ate sSub Command2 Click()

ad Me

Su

ate Sub mnuPersegiKEluar Click()

ad Me

Sub
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ate Sub For
14(5) .Capti
114 (6) .Captil
14 (14) .Capt
14 (13) .Capt
13(9) .Capti
13(11) .Capt
17(6).Capt1i

rror Resume
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a\hasil temp.ini"” For Input As #
tipe

Posiszi

TegTrkDiijinkan

Apelat

chp

rs
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Input

Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Ilnput #1i,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input 1,
input #i,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input 1,
Input #1,
Input #1,
input #1,
Input #1,
Input #1,
Tnput #1,
Input #1,
Input #1,
Input #1,
Iinput #1,
se #1
JmlStrandkK >= 1 And Jm
Picturel.Picture = Lo
If
3l1.Caption = Balck &
213(0) .Caption = Ac
213 (1) .Caption = Ic
213(2) .Caption = cbe
213(3) .Caption = ctc
:13(4) .Caption = Sbc
:13({5) .Caption = Stc
:13(6) .Caption = Kt
131(7) .Caption = Kb
13(8) .Caption = ftc
L3(10) .Caption = fbc
14(10) .Caption ftT
14{11).Caption = fbT
14(9) .Caption = ftlL
14{12) .Caption = fbL
17(1).Capticn = Mn
17(5).Caption = w
13{12) .Caption = Po
13(13).Caption = Pe
If w < Z Then
Label7(6) .Caption =
Elself w > Z Then
Label7{6) .Caption =
End If
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ate Sub Form Load()
14(5).Capticn = "

14 {¢) .Caption = ""

14 (14) .Caption = ""
14(13) .Caption = ""
13(9) .Caption = ""
13(11) .Caption = ""
17{g).Caption = ""
rror Resume Next
App.Path & "\temp dat
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Input #1, Ap
Input #1, Ip
Input #1, Ac
Input #1, Ic
Input #1, cbc
Input #1, ctc
Input #1, Sbc
Input #1, Stc
Input #1, Kt
Input #1, Kb
Input #1, Mnl
Input #1, w
Input #1, eb
Input #1, et

Input #1, ebg

Input #l, etqg

Input #1, ebm

Input #1, etm

Input #1, ebl

Input #1, etl

Input #1, eblqg

Input #1, etlg

Input #1, eblm

Input #1, etlm

Input #1, dmin

Input #1, JmlTendor

Irnput #1, JImlTendonK
n .

Input #1, JmlStrandlTendon
Input #1, JmlStrandlTendonK

Input #1, ftT
Input #1, fbT
Input #1, ftlL
Tnput #1, fbl
Input #1, ft

Input #1, fbc
Input #1,
Input #1,
Input #1,
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Input #1,
Input #1,
Input #1,
Input #1,
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And JmlTendonK <= 4 The
& T

= LoadPicture (App.Fa

!

n
h & "\pic files\tendon" & JmlTendenK &

ption = Balok & " Komposit " & " " & tipe
.Caption Ac
.Caption = Ic
.Caption = cbc
.Caption = otc
.Caption = Sbc
.Caption = Stc
.Caption = Kt
.Caption = Kb
Capticn = ftco

) .Caption = ftT
) .Caption = fbT
.Caption = ftlL

) .Caption = bl
.Caption = Mnl

Capticn = w

|
U
(@]
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) .Caption = Pe
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L7 {e) . Caption = Ok




Label7{6) .Caption = "Tidak OK"

End T

disi pertama

If ftc < 0 And Abs(ftc) <= Abs(fcs) Then
Label3(9) .Caption = "Aman"

Elself ftc >»= (U And Abs{ftc) <= Abs(fts) Then
Label3(9) .Caption = "Aman"

Else

Label3(9) .Caption = "Tidak Aman"”

End If

If fbc < 0 And Abs(fbs) <= Abs{fcs) Then
Label3(11) .Caption = "Aman"

Elself fbc »= U And Abs (fbs) <= Abs(fts) "Then
Label3({11) .Caption = "Aman"

Else
Label3{11l).Caption = "Tidak Aman”

End If

'kondisi kedua

If fti < 0 And Abs({ftl) <= Abs(fcs) Then
Labeld (l4) .Caption = "Aman"

ElselIf ftlL >= 0 And Abs (ftlL) <= Abs(fts) Then

Labeld (14) .Caption "Aman"

Else
Labeld (14} .Caption = "Tidak Aman"

End If

If bl < 0 And Abs(fbL}) <= Abs(fcs) Then
Labeld (13) .Caption = "Aman”

ElseIf bl >= 0 And Abs{fblL) <= Ahs{fts) Then
Labelid (13) .Caption = "Aman"

se

Labeld {13} .Caption = "Tidak Aman"

End If

Ykondisi ketiga

If £tT < 0 And Abs{ftT) <= Abs(fci) Then
Label4 (5) .Caption = "Tidak Aman"

Elself ftT >= 0 And Abs(ffT) <= Abs!(fti) Then
Labeld (5} .Caption = "Tidak Aman'

Else
Labeld (b)) .Capticon = "Aman"

End If

If fbT < 0 And Abs (fbT) <= Ab
Labeld (6) .Caption = "Tic

Elself fpT >= 0 And Abs/(
Labeld (6) .Caption = "Ti
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