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FlowCart Analisis Balok Pracetak Pratekan Komposit dengan Pelat Cor di Tempat

tanpa dukungan sementara sistim penarikan Pratarik

z.

I Bebas

L, S, ts, fc_blk, f
LOF, k, nr, Dr, wbt, fpu,
fpy, bf, bw, bb, h, gl, g2,
g3. g4, dmin, WD, WL,

J>lt

y~

X

1 Standar AASTHO
L, S, ts, f c blk, f c_plt,
LOF, k, nr, Dr, wbt,
fpu, fpy, dmin, WD,
WL, Tipe Balok

Data Balok 1 Standar AASTHO

h, bf, bw,bb, gl,g2, g3, g4

Perenc. Tampang
1 Bebas/1 Standar

Pracetak

Ap *)
Ip *)

Cbp *)
Ctp *)
Stp *)
Sbp *)

Cmax

WG = Ac

rp" *)

Cbp*) - dmin

vbt

WS = S * ts * wbt

X

' Tampang Pracetak ? y^

ya

/ Persegi
/ L, S, ts, f c blk, f c_plt,

/ LOF, k, nr, Dr, wbt,
/ fpu, fpy, b, h, dmin,

/ WD, WL,

7
/

/
/

/

/
/

/

J
/

"7

Perenc. Tampang
Persegi Pracetak

Ap = h * b
Ip= 1/12 *b *h

Ctp = h/2
Cbp = h - Ctp
Stp - Ip/Ctp
Sbp = Ip/Cbp
rp2 = Ip/Ap

eniax = Cbp - dmin
WG = An * wbt



Teg.-teg. yang diijinkan

fci =k * fc_blk
fci = -0,6 * fci

fti = 0,25 * (fci A0,5)
fcs =-0,4 *f c blk '

its = 0,25 * (fc_blk A0,5)
fcent *)

Po = Ap * fcent *)
R = 1-LOF

Pe = R * Po

i
Momen di Tengah akibat beban

MG= 1/8* WG*L2
MD= 1/8* WD* L2
ML= 1/8 * WL * L2
MS = 1/8 * WS * L2

MT = MG + MD + ML + MS

Teg, yang terjadi sebelum
balok mid komposit

Transfer : ftT *)
: fbT*)

fbL*)

X
Posisi Balok ?

tidak

Tengah

(Pilih Terkecil)

be = bf +(12 *ts)
be = S

be = f / 4.

ya

i
Tepi

( Pilih Terkecil)

be = bf + (6 * ts)
be = ( bf + S ^ / 2

be = (bf+L)/12



Ekivalen bahan

n = (fc_plt A0,5) / (fc_blkA0.5)
btr = n * be

Apelat = btr * ts

T
lampan« Pracetak Komposit?^

" ; "
ya

Perencanaan Balok I

Bebas /1 Standar

AASTHO Komposit

Ac = Ap + Apelat
Ic*)

Cbc *)
Ctc*)
Sbc*)
Stc*)

Teg, yang tri setelah

menjadi Komposit

ftc*)
fbc*)

Analisis Kekuatan Lentur Penampang

Komposit

Aps = Po / (0,7 * fpu)
p, = 0,85 - 0,008 (fcblk - 30)

yp = 0,4
dp = (h+ts) - dmin

pp = Aps / (be * dp)
fpu (l-(( yp* pp*fpu) / ( p,*fc_blk)))1|J3

T = Aps * fps
a = T / (0,85 * f cblk)
Mn - T * (dp - (a 12 ))

1
Perencanaan Balok

Persegi Komposit

Ac = Ap + Apelat
lc#

Cbc#

Ctc#

Sbc#

Stc#



Menentukan Jumlah Tendon

Ar = V* * n * Dr2
Jumlah Strand = A.ps / ( Ar * nr)

1
Momen vang trj. padai tumpuan dan 'A bentang

Tumpuan
MG=0;MS=0;ML- 0;MP = 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

1

Batas bawah letak tendon

amin = MG / Po ; eb = amin ~ Kb

Batas atas tetak tendon

Apakah teg. tarik diijinkan

Pertambahan lebar batas atas dan

bawah letak tendon

eb' = (fti * Ap * Kb) / Po
et' = (fits * Ap * Kt) / Pe

Batas atas dan bawah letak

aman tendon

ebl = eb + eb'

| etl =et-ef
1

l Penggambaran Daerah Aman Letak Tendon

tidak

fti = 0

fts = 0



Keterangan :

Ap *) = Al + A2 + A3 + A4 + A5

Al = bf * gl

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

A3 = (h-gl -g4) * bw

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

A5 = bb * g4

Cbp *) = ((Al * (h - (gl / 2))) + (A2 * (h - gl- ((2 / 3) * g2))) + (A3 * (((h - gl - g4) / 2) + g4)) + (A4

(((2 / 3) * g3) + g4) + (A5 * (g4 / 2))) / Ap

Ctp *) = h - Cbp

Ip *) = (((1 / 12) * bf * (gl A3)) + (Al * (Ctp - (gl / 2 )) A2 )) + ((((1 / 36 ) * ((bf- bw) / 2) * (g2 A3))* 2)

+ (A2 * (Ctp - ((2 / 3) * g2)) A2) + (((1 / 12) * bw * ((h - gl - g4) A3)) + (A3 * (Ctp - ((h - gl - g4)

/ 2)) A2) + ((((1 / 36) * ((bb - bw) / 2) * (g3 A 3 )) * 2) + (A4 * (Cbp - g4 - ((2 / 3) * g3)) A2 )) +

(((1 / 12) * bb * (g4 A3 )) + (A5 * (Cbp - (g4 / 2 )) A2 ))

Stp *) = Ip / Ctp

Sbp*) = Ip/Cbp

rp2 *) = Ip / Ap

Kt *) = rp2/Cbp

Kb *) = rp2 / Ctp

ftT *)= ((-Po / Ap) * (1 - ((emax * Ctp) / rp2))) - (MG / Stp)

fbT *)= ((-Po / Ap) * (1 + ((emax * Cbp) / rp2))) + (MG / Sbp)

ftL *)= ((-Pe / Ap) * (1 - ((emax *Ctp) / rp2))) - ((MG + MS) / Stp)

fbL *)= ((-Pe/ Ap) * (1 + ((emax * Cbp) / rp2))) + ((MG + MS) / Sbp)

Ic *) = (Ip + (Ap * (Cbc - Cbp) A2)) + (((1/12)* btr * (ts A3)) + (Apelat * (Ctc - (ts / 2)) A2 ))

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

Ctc *) = (h + ts) - Cbc

Stc *) = lc / Ctc

Sbc *) = Ic / Cbc

ftc *) = ftL - ((MD + ML) / Stc)

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

*
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Flow Chart BalokPracetak Pratekan Komposit dengan Pelat Cor di Tempat

Tanpa Dukungan Sementara Sistem Penarikan Pascatarik

Mulai

va

1
I Bebas

L, S, ts, h, bf, bw, bb, gl, g2, g3,
g4, f c blk, f c pit. fpu, fpy, wbt,
WD, WL, LOF, Aps , Ds, "Dr. nr,
n. k, ors

Data Balok 1

Standar

AASHTO

i

ya

Perenc.Tampang 1

Bebas/1 Standar

Pracetak Ungrouting

Ap#.

At = ( 1/4 * ji

Cbp#, Ctp#, Ip#, Stp#.
Sbp#, Kt#, Kb# rp*#,
emax = Cbp - dmin.

WG = (Ap-An) * wbt

Ds2),

/ 1Standar AASHTO
AASHIU , / US, ts, fcblk, fcpit

/ h.bf,bw bb ri fpu< ^ wbt- WD
/ / Dr. nr, n, k, prs

knnilki V

Perenc.Tampang I

Bebas/1 Standar

Pracetak Grouting

Ap#,At = ((nt- l*Aps),
Cbp#, Ctp#, lp#, Stp#,
Sbp#, Kt#, KM, rp2#,
emax = Cbp - dmin,

WG-Ap* wbt

Persegi

L. S. ts, f c blk.

f C pit, fpu, fpy,
wbt, WD, WL,
LOF, Aps . Ds,
Dr, nr, n, k. prs

Perenc.Tampang Persegi !

Pracetak Grouting |
AP#, j

At = ((nt-l)*Aps), |
Cbp* Ctp#, fp#, kt#, kb#

,Stp#, Sbp#, rp2#,
emax ~ Cbp - dmin,

WG = Ap * wbt

Perenc.Tampang

Persegi Pracetak

Lnrouting

Ap#,
An = ( 1/4* ji* Ds2),
Cbp#, Ctp#. lp#, Stp #,
Sbp#, kt#,Kb#, rp #,
emax = Cbp - dmin,

WG = (Ap-An) * wbt

u



Teg.teg yang diijinkan

fci - k * f c blk.

fci = -0.6 * fci. fti = 0,25 * (fci A 0.5).
fcs = -0,4 * f c blk, fts = 0,5 * (Fc blk ' 0,5)

Po = Aps * 0,74 *fpy, R = 1 - LOF. Pe - R * Po

Momen di tengah bentang akibat beban

MG = 1/8 * WG * L2, MD = 1/8 * WD * L2,
ML =1/8 *WL *L2, MS =1/8 *WS * L2,'

MO = (MG + ((prs * MD)). MT = MS +M.G - MD ML

Grouting

Teg teg yang terjadi sebelum
balok menjadi komposit

Transfer: ftT#

: fbT#

Tengah (Pilih terkeci
be = bf+(12 * ts)

be=S

be = L / 4

Ungrouting

Teg.teg yang terjadi sebelum
bjJoJoigrtiMiJiQnirJosit

Transfer : ftT#

: fbT#

Layan : ftL#
: fbL#

ya

!

Tepi (Pilih terkecil)

be = bf+ (6 * ts)
be =(bf,J-S)

be = (bf-L)/2



Ekivalen bahan

! n=(fcplt A0,5)/(fcblkA0,5)
j btr= n * be

Apelat =btr * ts

Grouting

Perencanaan Balok Komposit
Ac = Ap -"- At ~ Apelat

lc#, Cbc#, Ctc#, Sbc#. Stc#

Grouting

Teg. Yang terjadi setelah
menjadi komposit

Layanr : ftC#
: fbC#

Grouting

Analisis Kekuatan Lentur Penampang
Komposit

Aps = Po / (0,74 * fpu)
(3, = 0,85 - 0,008 (fc blk - 30)

YP = 0,4
dp = (h-ts) - dmin

pp = Aps / (be * dp)
fps! = fpu (!-(( yp* pp*fpu) /( P,*fc blk)))

fps2 = fpy
T = Aps * fps

a = T / (0,85 * f c blk)
co = (pp * fps) / f c

Mn2 = T * (dp - (a / 2 ))
Mu = 1,2 *(MS + MG ~ MD) -1,6 * ML

Ungrouting

Perencanaan Balok Komposit
Ac = Ap - An -^ Apelat

Tc#, Cbc#, Ctc#, Sbc#, Stc#

I
Ungrouting

Teg. Yang terjadi setelah
menjadi komposit

Layanr : ftC#
: tbC#

Ungrouting

Analisis Kekuatan Lentur Penampang

Komposit
Aps =Po/(0,74* fpu)

dp = (h+ts) - dmin
fse = Pe / Aps

L / H

pp = Aps / (be * dp)
fpsl = fse * 70 Hfc baiok / (100 * pp))

fps = fpy
fps3 = fse + 400

T = Aps * fps
a = T / (0,85 * f cblk)

co = (pp * lbs) / f c
Mn2 - T * (dp - (a / 2 ))

Mu = 1,2 *(MS - MG "- MD) -H.6 * ML
Mnl -Mu/o,85



Menentukan Jumlah Strand Pada Tendon

Ar = Vi * ;i * Dr2
Jumlah strand = Aps / (Ar * nr)

I
Momen vane tri. pada tumpuan dan V* bentang

Tumpuan !
MO =OMG =0:MS =0:ML =0;MD =0;Ml=0 |
Seperempat Bentang j
MG - 3/32 *WG *L2 : MS =3/32 *WS *1.2 |
ML =3/32 *WL *L2 ; MD --- 3/32 *WD *L2 j
MO = MG - (prs * MD) j
MT = MG^MS + ML + MD 1

I
Batas bawah ietak tendon
amin = MO / Po ; eb = amin - Kb

!
| Batas atas tetak tendon

amax = MT / Pe ; et = amax - Kt

1

Pertambahan lebar batas atas dan
bawah letak tendon (Grouting)

eb" = (fti * (Ap - At) * Kb) / Po
ef = (fts * (Ap - At) * Kt) / Pe

Pertambahan lebar batas atas dan j
| bawah letak tendon (Ungrouting)

eb' = (fti * (Ap - An) * Kb) / Po
ef = (fts * (Ap - An) * Kt) / Pe

i s

H
Batas atas dan bawah letak

aman tendon

ebl = eb + eb'

etl =et-et"

Penggambaran Daerah Aman LetakTendon



Keterangan :

Luas tampang balok I Bebas IStandar AASHTO :

Al =bf*gl

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

A3 = (h-gl -g4)*bw

A5 - bb * g4

Ap# = Al + A2 + A3 + A4 + A5

Luas tampang balok persegi:

Ap# = b * h

nt = Es baja / Lc balok pracetak

Balok 1 Bebas I Standar AASHTO :

Cbp# grou.ing - ((Al *(h - (gl / 2))) +(A2 *(h - gl - ((2 / 3) *g2))) +(A3 *

(((h - gl - g4) / 2) + g4)) + (A4 * (((2/3) * g3)+ g4) + (A5 *

(g4 / 2)) + (At * dmm)) / (Ap +At)

Cbp# ullgroutmg =((Al *(h - (gl / 2))) +(A2 • (h - gl - ((2 / 3) *g2)))+ (A3

* (((h - gl - g4) / 2) + g4)) + (A4 * (((2/3) * g3)+ g4) +

(A5 * (g4 / 2)) - (An * dmin)) / (Ap - An)

Masing-masing kondisi : Ctp *) = h - Cbp *)

lp# grouting - (((1/ 12 *bf* (gl A3)) 4- (Al *(Ctp - (gl / 2)) A2)) 4- ((((1 / 36

) * ((bf- bw) / 2) * (g2 A3)) * 2) + (A2 * (Ctp - ((2 / 3) * g2 ))

A2) + ((( 1/ 12)*bw*((h-gl g4)A3j) + (A3 * (Ctp - ((h-

gl - g4) / 2)) A2) + ((((1 / 36) * ((bb - bw) / 2)* (g3 A3)) *2)



+ (A4 * (Cbp - g4 - ((2 / 3) * g3)) A2)) + (((1 / 12) * bb * (g4

A3)) + (A5 *(Cbp - (g4 / 2)) A2) + (At *emax2))

Ip# m.grouting = (((1 / 12 *bf * (gl A3)) + (Al *(Ctp - (gl / 2)) A2)) + ((((1 /

36 ) * ((bf-bw) / 2) * (g2 A3)) * 2) -+• (A2 * (Ctp- ((2 / 3) *

g2 ))'2) + ((( 1/ 12)*bw*((h- g! g4)A3)) + (A3 * (Ctp -

((h - gl - g4) / 2)) A2) t ((((1 / 36) * ((bb- bw) / 2) * (g3 A

3)) * 2) + (A4 * (Cbp - g4 - ((2 / 3) * g3)) ' 2)) + (((1 / 12)*

bb *(g4 A3)) +(A5 *(Cbp - (g4 / 2)) A2) - (1 / 64 *7i *Ds2

+ An * emax"))

Balok Persegi:

Cbp# groulmg = ((Ap *( 1 / 2 * h))+ (At * dmm)) / (Ap +At)

Cbp# uugrouImg = ((Ap * (1 / 2 *h)) - (An * dmin)) / (Ap - An)

Masing incising kondisi: Ctp *) = h - Cbp *)

lp# grouting =((1 /12 *b*hA3) +(Ap *(Cbp - 1/2*h)) +(At *emax2)))

Ip# ungrouting = (( 1/ 12 *b *ll A3) 4- (AP * (Ctp - 1/ 2 *ll))) - (1/ 64 * 7T *

Ds" + An * emax"))

Stp# = lp# / Ctp#

Sbp# = Ip# / Cbp#

rp2#grommg=lp#/(Ap#4 At)

rp2# uagrouu„g= Ip# / (Ap# - An)

Kt# = rp2# / Cbp#

Kb# = rp2# / Ctp#

ftT# an)Utilie - ((-Po / (Ap# + At)) *(1 - ((emax *Ctp#) / rp2# ))) - (MO / Stp# )



ftT# ungr0u„na =((-Po / (Ap# -An)) *(1 - ((emax *Ctp#) / rp2# ))) - (MO / Stp# )

ftL# grot,.,,,. =((-Pe / (Ap# +At)) *(1 - ((emax *Cbp#) / rp2# ))) - (MO / Sbp# )

ftL# „n,,ou,,ng =((-Pe / (Ap# -An)) *(1 - ((emax *Cbp#) / rp2# ))) - (MO / Sbp# )

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

Ic# = (Ip# + (Ap# * (Cbc# - Cbp#)' 2)) + (((1 / 12)* btr * (ts A3)) + (Apelat

(Ctc#-ts/2))A2))

Ste# = Ic#)/Ctc#)

Sbp# = Ic # / Cbc#

ftC# groutmg = ftL - ((MD + ML) / Stc# )

ftC# ungroutmg = ftL + ((MD+ ML) / Sbc# )

*
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Sec. 4.3 Service-Load Design Examples

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

Designation
bf

(in.) (in.) (in.)
b.2

(in.)

h

(in.)

b

(in.)

8DT12 96 2 • 5.75 3.75 12 48

8DT14 96 2 5.75 3.75 14 48

8DT16 96 2 5.75 3.75 16 48

8DT18 96 2 5.75 3.75 18 48

8DT20 96 2 5.75 3.75 20 48

8DT24 96 2 5.75 3.75 24 48

' 8DT32 96 2 7.75 4.75 32 48

10DT32 120 2 7.75 4.75 32 60

Designation (in.) (in.)
*2

(in.)
bw

(in.)
h

(in.)

8ST36 96 1.5 3 8 36

10ST48 120 1.5 4 8 48

bw. H K 6*H k */

Actual double-T sections

Actual T sections

119

Designation
bf

(in.)
X\

(in.)
x2

(in.)
^2

(in.) (in.)
•*4

(m.)
bw

(in.)

h

(in.)

AASHTO 1 12 4 3 16 5 5 6 28

AASHTO 2 12 6 3 18 6 6 6 36

AASHTO 3 16 7 4.5 22 7.5 7 7 45

AASHTO 4 20 8 6 26 9 8 8 54

AASHTO 5 42 5 7 28 10 8 8 63

AASHTO 6 42 5 7 28 10 8 8 72

^T

fci = -0.60 x 3,750 •--- -2,250 psi (15.5 MPa)

/„• = 3V3.750 = 184 psi (midspan)

= 6V3.760 = 368 psi (support)

fe = -0.45 x 5,000 = -2,250 psi (15.5 MPa)

b„

4

Actual I sections



Perhitungan tegangan ijin pada pelat komposit yang diakibatkan oleh gaya

yang bekerja hanya pada penampang komposit.

Diketahui :

Tebal pelat (ts) = 200 mm

Mutu peiat beton (fc pit) =- 28 Mpa

Tegangan-tegangan yang diijinkan pada pelat beton saat layan:

Serat tarik ( fts ) = 0,5 A~fc pit

= 2,645751 Mpa

Serat tekan ( fcs ) = - 0,45 .fc pit

= - 12,6 Mpa

Tegangan-tegangan yang terjadi pada pelat akibat beban yang bekerja:

Serat atas:

. -(MD + MlA.Clc
•it — - :

Ic

Serat bawah :

(MD + ML).(Ctc-ls)
i"

Ic

1. Sistem pratarik

_ (648 + 864) •ICT" -571.6684836 „ „ „

274071883947 871

=-(648+ 864)-) 0^(571^4836-200) =_2 ^^
274071883947,871

< 12,6 Mpa AMAN



2. Sistem pascatarik

a. Kondisi Grouting

. - (405 + 648) -10 " •429.849204
l = — -2.665504 Mpa < -12.6 Mpa AMAN

169810717600

„ - (405 + 648) •10~ft •(429,849204 - 200)fb = — — ' = -1,425300 Mpa
169810717600

<-12,6 Mpa AMAN

b. Kondisi lingrouting

.. - (405+648)-lO"6-410.440537 „„.„,„,
ft = — = -2,737694 Mpa < -12.6 Mpa AMAN

156722951800 k . h

n - (405 + 648)-10 6-(410.440537-200)b= — - 5l—: 1= -1,413921 Mpa
156722951800

<-12,6 Mpa AMAN
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vate Sub mnuAbout_Cdl ick ()
lAbout. Show

I Sub

vate Sub mnuKeluar_Click(}
oad Me

Sub

vate Sub mnuPascaTar.ik_C.lick ()
BntkTmpgPscTrk.Show
Sub

vate Sub mnuPratarik__Click ()
BntkTmpg.Show "
Sub



i TipeBalok
vate Sub Commandl_Click{)
oad Me

Sub

vate Sub Command2_Ciick()
If Optionl(0}.Value = True Then

TipeBalok = "Balok Persegi"

Eiself Optionl(1).Value = True Then
TipeBalok = "Balok I Bebas"

Eiself Optionl(2).Value = True Then
TipeBalok = "Baiok 1 Standar AASHTO"

Eiself Option! (0) .Value = False And Optionl (],) .Value = False And Optionl (3) .Value = False
n

MsgBox Pij-iii Bentuk Tampang , vioCritical, "Pilih Bentuk Tampang"
End If

n App.Path & "\temp_data\tipebalok.ini" For Output As #1
Print #1, TipeBalok

se #1

It Optionl (0) .Value = True Then

frmBalokPersegi.Show
Unload Me

Eiself Option! (1) .Value = True Then
frmBaloklBebas.Show

Unload Me

Eiself Optionl (2) .Value = True Then
frmBaloklStandar.Show

Unload Me

End If

Sub

rate Sub Optionl_Click(Index As Integer)
set Case Index

Case 0

picTampangBalok_l.Picture = LoadPicture(App.Path & "\pic_files\tmpgl.bmp")
Case i

picTampangBalok_l.Picture = LoadPicture(App.Path & "\pic__files\tmpg3.bmp")
Case 2

picTampangBalok_i.Picture = LoadPicture(App.Path & "\pic_files\tmpg3.bmp")

Select

Sub



i TipeBalok
vate Sub Commandl_C.lick ()
oad Me

Sub

vate Sub Command2_CJ..i ck ()
If Optionl(0).Value = True Then

TipeBalok = "Balok Persegi"

Eiself Option!(1).Value = True Then
TipeBalok = "Balok I Bebas"

Eiself Optionl(2).Value = True Then
TipeBalok = "Balok I standar AASHTO"

Eiself Optionl (0) .Value = False And Optionl(1) .Value = False And Optionl(3) .Value = False
n

KsytiuA jr_Llj.n befiLUf. xanipcuiy , I'D^rniLai, ri.xj.Ii beliLUk iaitipdlig

End If

n App.Path & "\temp_data\tipebalck.ini" For Output As #1
Print #1, TipeBalok

se #1

If Optionl (0) .Value = True Then
frmBalokPersegiPscTarik.Show

Unload Me

Eiself Option! (1) .Value = True Then
f rmBaloklBebasPscTrk. Show-

Unload Me

Eiself Option!(2).Value = True Then
frmBaloklStandarPscTrk.Show

Unload Me

End I f

Sub

/ate Sub Optionl_Click(Index As Integer)
set Case index

Case 0

picIarapangBaiok_l.Picture = LoadPicture(App.Path & "\pic_iiles\tmpgl.bmp")
Case 1

picTampangBalok_l.Picture = LoadPicture(App.Path & "\pic_files\tmpg3.bmp")
Case 2

picTampangBalok_l.Picture = LoadPicture(App.Path & "\pic_files\tmpg3.bmp")

Select

Sub
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rhitungan teg. yang tjd. sblm. tampang mjd. komposit
ftT = ((-Po / Ap) * (1 - ((emax * ctp) / rp2))) - ((MGm + (10 "
fbT = ((-Po / Ap) * (1 + ((emax * cbp) / rp2)}) + {(MGm * (io "-
fti, - ((-pe / Ap) * (1 - ((emax * ctp) / rp2))) - (((MGm 4 MSm)
fbL = ((-Pe / Ap) * (1 + ((emax * cbp) / rp2) )) + (((MGm + MSm)

LIHAN TEPI DAN TENGAH

•TEPI

If Option3(0).Value = True Then
Posisi = "TEPI"

bel = bf t (6 * ts)

be2 - (bf + S) / 2

be3 = (bf + (L * (10 /x 3) ) i / 12

'pilih mlai be terkecil
If bel < be2 And bel. < be3 Then

be = bel

Eiself be2 < bel And be2 < be3 Then

be =" be,2

Elself be3 < be! And be3 < bel Then

be = be3

End If

'POSISI TENGAH

Eiself Option.3 (1) .Value = True Then
Posisi = "TENGAH"

bel = bf + (12 * ts)

be2 = S

be3 = (L * (10 * 3) ) / 4

'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel

Eiself be2 < bel And be2 < be.3 Then

be = be2

Eiself be3 < bel And be3 < be2 Then

be = be3

End If

End If

rhitungan perenc. tampang I bebas pratarik komposit
n = (fc_plt " 0.5) / (fc_blk :" 0.5)
hi r — ]h * q CD

Apelat = btr * ts
Ac = Ap + Apelat

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

Ic = (Ip + (Ap * (cbc - cbp) ''• 2); + (((1 / 12! * btr * (ts " 3)) + (Apelat * (ctc - f
2 ) ) A 2 ) )

Stc = Ic / ctc

Sbc = IC / Cbc

rhitungan teg. yang tjd. stlh. menjadi komposit
ftc = ftL - (((MDm + MLm) * (10 "* 6)) / Stc)
fbc = fbL + (((MDm + MLm) * (10 "6)) / Sbc)

rhitungan kekuatanlentur penampang I bebas komposit
Bl = 0.85 - (0.008 * (fcjDik - 30))
Gp = 0.4
Aps = Po / (0.7 * fpu)
dp = (h + ts) - dmi n
Pp = Aps / (be * dp)
fpsl = fpu * (1 - ((Gp * Pp * fpu) / (Bl
fps2 = fpy

'pilih fps nilai terkecil
If fpsl < fps2 Then

fps = fpsl
Eiself fps2 < fpsl Then

fps = fps2
End If

T = Aps * fps
a = T / (0.85 * fcjDlk * S)
Mn = T * (dp - (a / 2)) + (10 * {-Q))
2 = 0 . 3 5 * B1

6) / Stp)
6) ) / Sbp)
* (10 ti) ) i Stp)
* (10 " 6) )



ontrol rasio tulangan dan jumlah tendon
w = (Pp * fps) / fc_blk
l\Z — 11 / -3/ ^ . i-r±„,^^Cf^H cL.-1. Z.;

JmlStrand = Aps / (Ar * nr)

erhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

MS = 0

MD = 0

ML = 0

MT = 0

MGq = (3 / 32) * WG * (L ~ 2)
MSq = (3 / 32) * WS * (L A 2)
MDq = (3 / 32) k WD * (L ,N 2)
MLq = (3 / 32) * WL * (L " 2)
MTq = MGq + MSq + MDq + MLq

anentukan daerah batas letak aman tendon .ditump. ,1/4 bentang & tengah bentang
amin = (MG * (10 '" 6)) / Po
eb = amin + Kb

amax = (MT * (10 " 6)) / Pe

et = amax - Kt

aminq = (MGq * (10 " 6)) / Po
ebq = aminq + Kb
amaxq = (MTq * (10 A 6)) / Pe
etq = amaxq - Kt
aminm = (MGm * (10 " 6)) / Po
ebmi = aminm + Kb

amaxm = (MTm * (10 '"' 6)) / Pe

etm = amaxm - Kt

[LIHAN APA TEGANGAN TAB.IK DIIJINKAN

If Option2 (0) .VaIue = True Then
TegTrkDiijinkan = "Ya"
ebAks = (fti * Ac * Kb) / Po

etAks = (fts * Ac * Kt) / Pe

Eiself Option2(1).Value = True Then
TegTrkDijinkan = "Tidak"
ebAks = 0

etAks = 0

End if

aambahan lebar daerah batas aman tendon pada turn., .1/4 bentang & tengah bentang
ebl = eb + ebAks

etl = et - etAks

eblq = ebq + ebAks
etlq = etq - etAks
eblm = ebm + ebAks

etlm = etm - etAks

mlStrand <= 1 And JmlStrand > 0 Then

JmlStrandK = 1

If JmlStrand > 1 And JmlStrand <= 2 Then

JmlStrandK = 2

If JmlStrand > 2 And JmlStrand <= 3 Then

JmlStrandK = 3

If JmlStrand > 3 And JmlStrand <= 4 Then

JmlStrandK = 4

If JmlStrand > 4 And JmlStrand <= 5 Then

JmlStrandK = 5

If JmlStrand > 5 And JmlStrand <= 6 Then

JmlStrandK = 6

If

jg.Print "Posisi " & Posisi
ig.Print "TegTrkDiijinkan " & TegTrkDiijinkan
og.Print "fci " & fci
ig.Print "fti " & fti
ag.Print "fcs " & fcs
ig.Print "fts " & fts
ig.Print "R " & R
ig.Print "Ap " & Ap



bug.Print "Cbp " & cbp
bug.Print "Ctp " & ctp
buq-Print "Ip " & Tp
bug.Print "Stp " & Stp
bug.Print "Sbp " & Sbp
Pug.Print "rp2 " & _rp2
bug.Print "Kt " & Kt
bug.Print "Kb " & Kb
pug.Print "emax " & emax
bug.Print "fcent " & fcent
bug.Print "Po " & Po
bug.Print "ftT " & ftT
bug.Print "fbT " & fbT
bug.Print "Pe " & Pe
bug.Print "ftL " & ftL
bug.Print "fbL " & fbL
oug.Print "be " & be
oug.Print "n " & n
oug.Print "btr " & btr
oug.Print "Apelat " & Apelat
oug.Print "Ac " & Ac
oug.Print "Cbc " & cbc
oug.Print
oug.Print
jug.Print "Stc " & Stc
Dug.Print "Sbc " & Sbc
Dug. Print "ftc " & t"tc
oug.Print "fbc " & fbc
Dug.Print "Bl " & Bl
3ua.Print "Aps " & Aps
jug.Print "Pp " & Pp
Dug.Print "fpsl " & fpsl
Pig. Print "fps2 " & fps2
pig. Print "fps " & fps

t-i ^- -; r^ -f- "it i' r poug. Print .1 « o
Dug.Print "a " & a
3ug.Print "w " & w
Dug.Print "Z " & Z
iug.Print "Mn " & Mn
iug.Print "amin " & amin
)ug.Print "aminq " & aminq
iug.Print "aminm " & aminm
iug.Print "eb " & eb
iug.Print "ebg " & ebq
>ug.Print "ebm " & ebm
pig. Print "amax " & amax
•ug.Print "amaxq " & amaxq
.ug. Print "amaxm " & amaxm
ug.Print "et " & et
ug.Print "etq " & etq

"LLC C* Oa^

u .Print "etm & etm

ug.Print "ebAks " & ebAks
ug.Print "etAks " & etAks
ug.Print "ebl " & ebl
ug.Print "eblq " & eblq
ug.Print "ebim " & ebim
ug.Print "etl " & etl
ug.Print "etlq " & etlq
ug.Print "etlm " & etlm
ug.Print "Ar " & Ar
ug.Print "JmlStrand " & JmlStrand
jg.print "JmlStrandK " & JmlStranc

vre di temp data ^ __ ,,n
Open App.Path & "\temp_data\hasil_temp.ini" For Output «.s ttx

5 #1, tipe
Write #i, Posisi
Write #1, TegTrkDiijinkan
Write #1, Apelat
Write #1, cbp

Write #1, ts

Write #1, btr

Write #1, Ap
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iklarasi variable masukan dan sifat-sifat mekanis penampang 1bebas pascatarik
, Status As String
L As Double
S As Double
ts As Double
h As Double
dmin As String
fc_blk As Double
fc pit As Double
fpu As Double
fpy As Double
wbt As Double
WD As Double
WL As Double

LOF As Double

Aps As Double
Ds As Double
Dr As Double

nr As String

nt As String

k As Double
prs As Double
Posisi

Kondisi
TegTrkDiijinkan

<iarasi vanabel hasil hitungan perencanaan tampang pracetak komposit
Al As Double

A2 As Double

A3 A^s Double
A4 As Double

A5 As Double

bf As Double
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
Sbp As Double
rp2 As Double
Kt As Double
Kb As Double

emax As Double

WG As Double

larasi variabel untuk hitungan teg. yang teroadi
R As Single
Po As Double

Pe As Double

larasi variabel hitungan momen ditengah bentang
VLGm As Double

v4Sin As Double

4Dm As Double

-ILm As Double

40m As Double

4Tm As Double

4n2 As Double

!u A.s Double

Ini As Double

.arasi Tegangan-Tegangan yang Diijinkan
rlci As Double

:ci As Double



fti As Double
fcs As Double
fts As Double

k j-a J

ftT As DoEibie
fbT As Double
ftL As Double
fbL As Double

klarasi variabel untuk hitungan be
bel As Double
be2 As Double
be3 As Double

be As Double

tegangan ijin yang terjadi sebelum kompos

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

ntr As Double

btr As Double
Apelat As Double
Ac As Double

Ic As Double

ctc As Double
cbc As Double
Stc As Double
Sbc As Double

•clarasi var. hsi. hit. yang tjd. setelah menjadi komposit
ftc As Double
fbc As Double

aarai var. untuk hit. kekuatan lentur penampang

;1 As Double

Gp As Double
dp As Double
Pp As Double
fpsl As Double
fps2 As Double
fps3 As Double
fps As Double
fpe As Double
T As Double

a As Double

Z As Double

darasi var. kontrol rasio tul. & jumlah tendon
w As Double

Ar As Double
JmlTendon As String
JmiTendonK As String
JmlStrandlTendon A,s String
JmlStrandlTendonK As String

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

MS As Double

MD As Double

'4L As Double

:40 As Double

VIT As Double

'4Gq As Double
4Sq As Double
4Dq As Double
4Lq As Double
40q As Double
4Tq As Double

Larasi var. untuk menentukan batas atas & bawah letak aman tendc
imin As Double

ih As Double

iiriax As Double

3t As Double



aminq As Double
ebq As Double
amaxq As Double
etq As Double
aminm As Double
ebm As Double
amaxm As Double
etm As Double

klarasi untuk menent. penamb. lebar daerah aman tendon
ebAks As Double

etAks As Double

ebl As Double

etl As Double

eblq As Double
etlq As Double
ebim As Double

etlm As Double

vate Sub Commandi_Click(j
Srrcr Resume Next
CDbl(Text3(0).Text)
CDbl (Text.3 (1) .Text)
= CDbl(Text3(2).Text)
CDbl(TextS(3).Text)
= CDbl(Text3(4).Text)
= CDbl(Text3 (5) .Text)
= CDb1(Text3(6) .Text)
= CDbl(Text3(7).Text)

-- CDbl (Text3 (8) .Text)
= CDbl(Text3 (9) .Text)
= CDbl(Text3(10).Text)
3 = CStr (TextS (11.) .Text)
oik = CDbl(Text4(0).Text)
3it = CDbl(Text4(1).Text)
= CDbl(Text4(2).Text)
= CDbl (Text4(3) .Text)
= CDbl(Text4(4).Text)

- CDbl(Text4(5).Text)

= CDbl (Text4 (6)_.Text)
= CDbl(Text4(7).Text)

= CDbl!Text4(8).Text)

•• CDbl (Text4 (9) .Text)
- CDbl(Text4(10).Text)
= CStr(Text4(11).Text)

• CStr(Text4(12).Text)

CDbl(Text!(13).Text)
= CDbl(Text4 (14) .Text)

IHAN GRPOUTING DAN UNGROUTING
'GROUTING

If Option2(0).Value = True Then
Kondisi = "GROUTING"

'Perhitungan perencanaan tampang 1 bebas pracetak
Al = bf * gl
A2 = (0.S * (bf - bw) * g2!

A3 = (h - gl - g4) * bw
A4 = (0.5 k (bb - bw) * g3)

AS = bb * g4
Ap = Al + A2 + A3 + A4 + A.5
At = ((nt - 1) * Aps)
cbp = (((Al * (h - (gl / 2))) + (A2 * (h - gl - ((2/3) * g2) )) + (A3 * (((h - gl - g

2) + g4)) + (A4 * (((2/3) * g3) + g4)) + (A5 * (g4 / 2))) + (At * dmin)) / (Ap + At)
ctp = (h - cbp)
emax = (cbp - dmin)
IP = (l / 12 * bf * gl A 3 t Ai * (ctp - (gl / 2)) " 2) +- (((1 / 36 * ((bf - bw) / 2)

- 3) * 2) + (A2 * (ctp - gl - (2 / 3 * g2)) '"• 2)) + (1 / 12 * bw * (h - gl - g4) "3) + A
'ctp - ((h - gl - g4) / 2) ) "• 2 + ((1 / 36 * ((bb - bw) / 2) * g3 " 3) * 2 + A4 * (cbp - g
:2 / 3) * g3) A 2)

Stp = Ip / ctp

(At * (ema>



Sbp = Ip / cbp
rp2 = Ip / (Ap + At)
Kt = rp2 / cbp
Kb = rp2 / ctp
WG - (Ap ~* (10 '" (-6) ) * wbt)

LIHAN TEPI DAN TENGAH

'TEPI

If Optioni(O).Value = True Then
Posisi = "TEPI"

bel = bf + (6 * ts)

be2 = (bf + S) / 2

be3 = (bf + (L * 1000)) / 12

'pilih nilai be terkecil
If bel < be2 And bel < Pe3 Then

be = bel

Eiself be2 < be! And be2 < be3 Then

be = be2

Eiself be3 < bel And be3 < be2 Then

be = be3

End If

•POSISI TENGAH

Eiself Optionl(1).Value = True Then

Posisi = "TENGAH"

bel = bf + (12 * ts)

be2 = S

be3 = (L * 1.000) / 4
'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel

Eiself be2 < bel And be2 < be3 Then

be = be2

Eiself be3 < bel And beS < be2 Then

be = be3

End I f

End I f

'Perhitungan perenc. tampang I bebas komposit
r-. +- ^ — I f=-. r, 1 +- '^ H 14 \ / / -r,— p 3 V -r- ri 14 \

btr = ntr * be

Apelat = btr * ts
Ac = (Ap + At + Apelat)

cbc = ((Apelat * (h + ts / 2); + ((Ap + At) * cbp)) / (Ac)
CtC = (h. + ts) = CbC

Ic = ((1 / 12 * btr * ts A 3 + Apelat * (ctc - ts / 2) " 2) + dp + ((Ap + At) + (
p) A 2 )))

Stc = Ic / ctc

Sbc = Ic / CbC

'Perhitungan momen yang terjadi ditengah bentang
'Pada saat. transfer beban mati telah bekerja (sebanyak p persen)

WS = S * ts * wbt * (10 A (-6))

MGm = (WG * (L A 2) i / 8

MSm = (WS * (L A 2) ) / 8

MDm = (WD * (L A 2) ) / 8
MLm = iWL * (L ' 2 i } / 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); * (1 - ((emax * ctp) / rp2))) - ((MOm * (10 A 6)) / Stp)
fbT = ((-Po / (Ap + At)) * (1 + ((emax * cbp) / rp2))) + ((MOm * (10 A 6)) / Sbp)
ftL = ((-Pe / (Ap + At)) * (1 - ((emax * ctp) / rp2))) - (((MOm + MSm) * (10 A 6))

fbL = ((-Pe / (Ap + At)) * (1 + ((emax * cbp) / rp2))) + (((MOm + MSm) * (10 A 6))

Perhitungan teg. yang tjd. stlh. menjadi komposit
ftc = (ftL) - (((MDm + MLm) * (10 A 6)) / Stc)



fbc = (fbL) + (((MDm + MLm) * (10 A 6) ) / Sbc)

'Perhitungan kekuatan lentur penampang I bebas komposit

Gp = 0.4
dp = (h t ts) - dmin
Pp = Aps / (be * dp)
Bl = 0.85 - (0.008 * (fc_blk - 30);
fpsl = fpu * (1 - ((Gp * Pp * fpu) / (Bl * fcjDlk)))
fps2 = fpy

'pilih fps nilai terkecil
If fpsl < fps2 Then

fps = fpsl
Eiself fps2 < fpsl Then

fps = fps2
End If

T = Aps * fps
a = T / (0.85 * fc_blk * be)

'Kapasitas penampang

Mn2 = T * (dp - (a / 2)) k (10 A (-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)< Mn2

'Kontrol rasio tulangan
w = (Pp * fps2) / fcjblk '< dari
Z = 0.35 * Bl

'Jumlah tendon

'phi = 3.141592654
Ar = (i / 4) * 3.141592 654 * (Dr A 2)
JmlStrandlTendon = Aps / (Ar * nr)
JmlTendon = 1

JmlStrandlTendon <= 1 And JmlStrandlTendon > 0 Then

JmlStrandlTendonK = 1

ilf JmlStrandlTendon > 1 And JmlStrandlTendon <= 2 Then

JmlStrandlTendonK = 2

ilf JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then

JmlStrandlTendonK = 3

;If JmlStrandlTendon > 3 And JmlStrandlTendon <= 4 Then

JmlStrandlTendonK = 4

•If JmlStrandlTendon 3> 4 And JmlStrandlTendon <= 5 Then

JmxStranalTenoonA — p

If JmlStrandlTendon > 5 And JmlStrandlTendon <= 6 Then

JmlStrandlTendonK = 6

If

'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

MS = 0
\AT\ —- d
rij_' — •<-'

ML — Q

MO - 0

MT = J

MGq = (o / 32) * WG * (L " 2)
MSq = (3 / 32) * WS * (L A 2)
MDq = (3/32) * WD * (I, A 2)
MLq = (3 / 32) * WL * (L A 2)
MOq = (MGq + prs * MDq)

MTq = MGq + MSq + MDq + MLq

'Menentukan daerah batas letak aman tendon ditump. ,1/4 bentang & tengah bentang
amin = (MO * (10 A 6)) / Po

eb = amin + Kb

amax = (MT * (10 A 6)) / Pe

et = amax - Kt

aminq = (MOq * (10 A 6)) / Pp
ebq = aminq + Fib
amaxq = (MTq * (10 A 6); / Pe
etq = amaxq - Kt

aminm = (MOm * (10 A 6)) / Pe



ebm - aminEti + t\P

amaxm = (MTm ^ (10 A 6) ) / Pe

etm = amaxm - Kt

'Perhitungan tegangan ijin yang terjadi
flcl = k * tcjolk
fci = (-0.6) * flci

fti = 0.25 + (flci A 0.5)

fcs = (-0.45) * fc_blk
fts = 0.5 * (fc_blk A 0.5)

'PILIHAN APA TEGANGAN TARIK DIIJINKAN

If 0ption3(0).Value = True Then

TegTrkDiijinkan = "Ya"
ebAks = (fti * (Ap t At) + Kb) / Po
etAks = (fts * (Ap + At) * Kt) / Pe

Eiself OptionS (1) .Value = True Then
TegTrkDijinkan = "Tidak"
ebAks = 0

etAks = 0

End If

'Penambahan lebar daerah batas aman tendon pada turn., 1/4 bentang & Lengah bentang
ebl = eb + ebAks

etl = et - etAks

eblq = ebq + ebAks
etlq = etq - etAks

ebim = ebm + ebAks

etlm = etm - etAks

JmlTendon < 1.5 And JmlTendon > 0 Then

JmlTendonK = 1

3lf JmlTendon >= 1.5 And JmlTendon <= 2.5 Then

JmlTendonK = 2

;If JmlTendon > 2.5 And JmlTendon <= 3.5 Then

JmlTendonK = 3

ilf JmlTendon > 3.5 And JmlTendon <= 4.5 Then

JmlTendonK = 4

If

GROUTING

Eiself Option2(1).Value = True Then
Kondisi = "UNGROUTING"

'Perhitungan perencanaan tampang I bebas pracetak
Al = bf * gl

A2 = (0.5 * (bf - bw) * g2i
A3 = (h - gl - g4) * bw

A4 = (0.5 * (bb - bw.) * g3)
A5 = bb * g4
Ap = Al + A2 + A3 + A4 + A5
'phi = 3.141592654
An = (1 / 4 * 3.141592654 * Ds A 2)

cbp = (((Al * (h - (gl 12))) + (A2 * (h - gl - ((2/3) * g2))i -, (A3 * (((h - gl - g
2) + g4)) + (A4 * (((2/3) * g3; + g4)) + (A5 * (g4 / 2))) - (An * dmin)) / (Ap-An)

ctp = (h - cbp)
emax = (cbp - dmin;

TP = (1 / 12 * bf * gl A 3 + Al * (ctp - (gl / 2)) A 2) + (((1 / 36 * ((bf - bw) / 2)
A 3> * 2) + (A2 * (ctp - gl - (2 / 3 + g2) ) A 2) s + (1 / 12 * bw * (h - gl - cr4) A 3) -t *A
(ctp - ((h - gl - g4) 12)) A 2 + ((1 / 36 * ((bb - bw) / 2) * g3 A 3) * 2 + A4 * (cbp - g
(2 / 3) * g3) A 2) + (1 / 12 * bb * g4 A 3 + A5 * (cbp - g4 / 2) A 2) - ((1 / 64 ^3.14159
* Ds A 2) + (An * (emax " 2) ) )

S=-r^ — "T~. / .-.^.~tp — ±y / l. Lj-3

Sbp = Ip / cbp
rp2 = Ip / (Ap - An)
Kt = rp2 / cbp
Kb = rp2 / ctp
WG = ((Ap -An) * (10 '" (-6)) * wbt)

CHAN TEPI DAN TENGAH

TEPI

)f Optionl(0).Value = True Then
Posisi = "TEPI"

Pel = bf + (6 * ts)



be2 = (bf + S) / 2
be3 = (bf + (L * 1000)) / 12

'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel

Eiself be,2 < bel And be2 < be3 Then

be = be2

Eiself be.3 < bel And be.3 < be2 Then

be = be3

End If

POSISI TENGAH

illself Option! (1) .Value = True Then
Posisi = "TENGAH"

bel = bf + (12 * ts)

be2 = S

be.3 = (L * 1000) / 4

'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel

Eiself be2 < bel And be2 < be3 Then

be = be2

Eiself be3 < bel And beS < be2 Then

be = beS

End If

3nd If

Perhitungan perenc. tampang 1 bebas komposit
ntr = (fc_p.it A 0.5)"/ (fc_blk A 0.5)
btr = ntr * be

Apelat = btr * ts
Ac = (Ap - An + Apelat)

ts / 2) ) + ((Ap - An) * cbp) ) / (Ac)
ctc = (h + ts) - cbc

Ic = ((1 / 12 * btr * ts A 3 + Apelat * (ctc - ts / 2) A 2) + (Ip + ((Ap - An) * (cbc
'P) A 2 )))

Stc = Ic / etc

Sbc = Ic / cbc

'Perhitungan momen yang terjadi ditengah bentang
'Pada saat transfer beban mati telah bekerja (sebanyak p person)

WS = S * ts * wbt * (10 A (-6))

MGm = (WG * (L A 2)) / 8

MSm = (WS * (L A 2)) / 8

MDm = (WD * (L A 2)) / 8

MLm = (WL * (L A 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 * Pp

ftT = ((-Po / (Ap-An)) * (1 - ((emax * ctp) / rp2))) - ((MOm * (10 " 6)) / Stp)
fbT = ((-Po / (Ap - An)) * (1 + ((emax * cbp) / rp2))) + ((MOm + (10 A 6)) / Sbp;
ftL = ((-Pe / (Ap -An)) * (1 - ((emax * ctp) / rp2))) - (((MOm + MSm) * '(10 A 6)) /

fbL = ((-Pe / (Ap - An))*(!+((emax * cbp; / rp2))) -s- (((MOm + MSm) * (10 A 6)) / S

'Perhitungan teg. yang tjd. stlh. menjadi komposit
ftc = (ftL) - (((MDm + MLm) * (10 A 6)) / Stc)
fbc = (fbL) + (((MDm + MLm) * (10 A 6)) / Sbc)

'Perhitungan kekuatan lentur penampang I bebas komposit
dp = (h + ts) - dmin
Pp = Aps / (be * dp)
fse = Pe / Aps
fpsl = fse + 70 + (fc_blk / (100 * Pp) )
fps2 = fpy
fpsS = fse t 400

n:

rps2 And fpsl < fps3 Then
fps = fpsl



Eiself fps2 < fpsl. And fps2
fps = fps2

Eiself fps3 < fpsl And fps3
fps = fps3

End If

T •= Aps * fps

a = T / (0.85 + fc_blk * be)

'Kapasitas penampang

Mn2 = T * (dp - (a / 2)) + (10 A (-6)) '(kapasitas momen yang tersedia)

'Akibat beban-beban yang tersedia

Mu = 1.2 * (MSm + MGm t MDm) + 1.6 * (MLm)

Mnl = Mu / 0.85 '(Kapasitas momen yang diperlukan)< Mn2

'Kont.ro! rasio tulangan

w — (Pp * fps2) / fc__blk '< dari
Z = 0.35 * Bl

'Jumlah tendon

'phi = 3.141592654
Ar = (1 / 4) * 3.141592 654 * (Dr A 2)

JmlStrandlTendon = Aps / (Ar * nr)
JmlTendon = 1

JmlStrandlTendon <= 1 And JmlStrandlTendon > 0 Then

JmlStrandlTendonK = 1

3lf JmlStrandlTendon > 1 And JmlStrandlTendon <= 2 Then

JmlStrandlTendonK = 2

3lf JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then

JmlStrandlTendonK = 3

3lf JmlStrandlTendon > 3 And JmlStrandlTendon <= 4 Then
JmlStrandlTendonK = 4

;lf JmlStrandlTendon > 4 And JmlStrandlTendon <= 5 Then
JmlStrandlTendonK = 5

;If JmlStrandlTendon > 5 And JmlStrandlTendon <= 6 Then
JmlStrandlTendonK = 6

If

'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

MS = 0

MD = 0

ML = 0

M0 = 0

MT = 0

MGq = (3/32) * WG * (L A 2)
MSq = (3/32) * WS * (L A 2}
MDq = (3 / 32) * WD * (L A 2)
MLq = (3 / 32) * WL * (L A 2)
MOq = (MGq + prs * MDq)
MTq = MGq + MSq + MDq + MLq

'Menentukan daerah batas letak. aman tendon ditump. ,1/4 bentang & tengah bentang
amin = (M0 * (10 A 6)) / Po

eb = amin + Kb

amax = (MT * (10 A 6)) / Pe

et = amax - Kt

aminq = (MOq * (10 A 6) ) ,/' Po
ebq = aminq + Fib

amaxq = (MTq * (10 " 6)) / Pe

etq = amaxq — Kt

aminm = (MOm * (10 '" 6i) / Po

ebm = aminm + Kb

amaxm = (MTm * (10 A 6)) / Pe

etm = amaxm - Kt

'Perhitungan tegangan ijin yang terjadi
f P- 1 - Cr Ir 4=,-. Kl ',.

fci = (-0.6) * flci

fti = 0.25 * (flci A 0.5)
j- i_b — v a-J . pt ^ / L i_ ulK.

fts - 0.5 * (fc blk " 0.5)
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W rite #1, ftc

Write #1, fbc

Wri te #1, fti

Write #1, fci

Write #1, fts

Wri te #1, fcs

Write #1, ill

Write #1,
tl T "

Write #1, Po

Write #1, Pe

CJ ose #1

frmHasilPscTrk.Show

Sub

vate Sub Text3_Change(Index As Integer)
"if Text3 (1) .Text > "TextS(0) .Text" Then
Box "Nilai fc_plt < fc_blk", vb-Exclamation, "Mohon Diganti'
End If

Sub

r/ate Sub Command2_Click ()
Dad Me

Sub

rate Sub mnuIBebasPscTrkKE.iuar_C.iick()
:,ad Me

Sub



•klarasi variable masukan dan sifat-sifat mekanis penampang 1 standar AASHTO pratarik
i Status As String

: L As Double

S As Double

ts As Double

dmin As String

fcjolk As Double
fc pit As Double
fpu As Double
fpy As Double
wbt As Double

Dr A.s Double

WD As Double

WL As Double

LOF As Double

nr As String

k As Double

ti pe
Posisi

TegT.rkDii jinkan

klarasi variabel hasil hitungan perencanaan tampang pracetak komposit
Al As Double

A2 As Double

A3 As Double

A4 As Double

A5 As Double

bf A.s Double

bb As Double

bw As Double

gl As Double
g2 As Double
g3 As Double
g4 As Double
Ap As Double
Ip A.s Double
ctp As Double
cbp As Double
Stp As Double
Sbp As DouPie
rp2 As Double
Kt As Double

Kb As Double

emax As Double

WG As Double

ilarasi variabel untuk hitungan teg. yang terjadi
flci As Double

fci As Double

fti As Double

fcs As Double

fts A.s Double

fcent As Double

Po As Double

R As Double
Or-. 7\ r, nnrC 3 0

WS As Double

larasi variabel hitungan momen ditengah bentang
llGm As Double

:4Sm As Double

4Dm As Double

-iLm As Double

•4Tm As Double

larasi variabel tegangan ijin yang terjadi sebelum komaosit
ftT As Double

fbT As Double

:tL As Double

:bL As Double

.arasi variabel untuk hitungan be
>el As Double
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vate Sub Command!_Click( )
Error Resume Next

CDbl (Text2(0) .Text)

CDbl(Text2(1).Text)
r-,-pa3 /^rvf-H / O ', rri„..f.. \

— G.Ll _L pCALr. C f- / • 4 *r-:j\ l. ,'

n = CStr(Text2(3) .Text)

blk = CDbl(Text 3(0) .Text)

pit = CDbl (Text.3 (1.) .Text)
= CDbl(Text 3(2) .Text)

= CDbl(Text3(3).Text)

= CDbl(Text3(4).Text)

= CDbl (Text3 (5) .Text)

= CDbl(Text3(6).Text)

- CDbl(TextS (7) .Text)

= CDbl(TextS(8).Text)

= CStr (Text3 (9) .Text)

CDbl(Text3 (10) .Text)

Text2 (0) .Text = "" Or Text2 (1) .Text = "" Or Text2 (2) .Text = "" Or Text2 (3) .Text = "" Or Te
(4) .Text = "" Or Text2 (5) .Text = "" Or Text3 (0) .Text = "" Or Text3 (1) .Text = "" Or Text3(2)~
Kt = "" Or Text3(3) .Text = "" Or Text.3 (4). Text = "" Or Text4 (0) .Text = "" Or Text4 (1 ).Text
" Or Text4 (2) .Text - "" Or TextS (0) .Text = "" Or TextS(1).Text = "" Then
MsgBox "Masih Ada Field yang Kosong... Harus Dnsi!", vbCritical, "PESAN KESALAHAN"

i If

3IHAN TIPE TAMPANG BALOK AASHTO

If Optionl(0).Value = True Then
tipe = "TIPE I"
h = 711

bf = 305

bb = 406

bw = 152

gl = 102

g2 = 76

gS = 127

g4 = 12 /

Eiself Optionl(1).Value = True Then
tipe = "TIPE II"
h = 914

bf
__ one;
— O w -^

bb = 457

bw = 152

y j. = 152

g2 = 76

g3 = 152

g4 = 152

Eiself Optionl(2) .Value

tipe = "TIPE III"

h == 1143

bf = 40 6

bb = 559

bw = 17-3

gl = 178

g2 = 114

g3 = 191

g4 = 10-8

D1self Optionl{3) .Value

tipe = "TIPE IV"

h == 1371

bf = 508

bb = 660

bw = 2 03

gi = 2 0 3

g2 — 1 Go

gS — r O Q
^. i— u

g4 = 203

Dlself Optionl(4) .Value

tip e = "TIPE V"

h = 1600

bf = 10 67

bb = 711

bw = 203

gl = 127

True Then

"rue Then

= True Then



03

G01pa
a

•—
p

a
a

q
E

h
c
o

o
s

0
3

a
4

J
II

a

f
t

a
II

O
CUf
t

II
-Jl

4-4
-H

a
a

4-j
a

0)03

p
a

a
a

•=
f

c>
d

•S)
o

C
N

cm

—
!

(M

a
a

a
•
*

a

a
a

E
n

T
Oqp

0)offl
GQ

i

Gffl
atoGf
t

IPc
oGffl

'P

+
Is

a

a
-
—

-

a
.a

*
i

a
-
-

-*
—

-
-

U
D

1
r

-----
ft

i

-x
a

—
-

-X

2
a

+
—

a
,-G

C
O

.—
.

.—
,

-
—

a
->

S

~

a
e
n

<
M

1
<

x
r
H

r
H

a
s
r

'C
D

—
-
.

a
a

ft,

—
-

+
•

+
+

—
•

+

—
33!

—
3D

—
+

to
—

cm
a

*
c
m

f
t

a
rt,1

<
—

.
a

..--

p
i

-(-
—

i

a
=

a

a

O
h

a
a

o—
•

a
art)

a
>

rr

<
a

O

ffl

a
a

a
|

r
o

n;
--

a
-
—

a
a

P
i

to
+

+

i
l

c
o

~
f
t

a
ro

4
J

a
a

(
J

<
---

I
c
^

a
-x

p
—

a
—

—
C

O
—

-
I

rt)
*

—
I

=
31

a
p

+
ft,

a
4

4
i

.-
-

C
J

*
C

O
—

f
t

a
-
-

-X
-X

(J
C

M

a
—

t
o

.—
rt,

-x
—

.
a

a
-
-

c
m

rrt
<

+
ft

<
—

ft
a

ft
C

M
C

O
—

C
O

—
.

~
frt

H
M

f
t

f
t

-
-

a
—

+
—

.
a

g
—

a
cm

ii
ii

ii
II

~
ll

ll
-x

<
cm

a
ft

ft
c
o

ft
a

a
ft

a
a

m
„

_
.

+
^

u
i

m
u

y
y

c
o

^
r

a
a

,
-
.

—

I
-
^a

aa
i

.

t
a

-

a
i

.

a
q

c

ffl
rrt

cu
a

f
t

a

cfl
a

r

C
Drt)

a

o
a

-
a

<

<
:

P4
J

c
m

a

<
rt)

a
ii3

ft
ft,

->:
a

*
a

^
U

a
<

<
-
-

i

—
+

a

a
^

f
t

a
a

a
o

u
+

i
a

f
t

a
a

a
u

x
i

ft
a

44
C

J
U

ft,
U

o

aaa

i

f
t

a
-

u

f
t

ft.

x
II

g
o

03
IS

T
JtoGaaP3

Gffl
O

h

Cffl
t

aG
-

ffl

a
r

C
D

4
J

G
-

ffl

a
r

c
i

a

•HUaaa
i

a
o

a

O
3

3
<

a
.

rG

<
X

i
a

a
a

|
a

a
o

a
u

a
u

a
p

a
i—

a
a

o
—

a
x.

a
ft

*
-
-

—
i

st)

—
.

-X
l-O

X
-r)

-X
C

O
<;Jf

a
p

c)
•

a
•

a
a

a
c
o

p
O

C
M

O
CM

—
G

P
i

•
i

a
-x

—
C

O
—

O
||

C
J

I
a

p
II

II
II

II
4-'

a
a

ii
ii

•rt
-rt

co
03

cu
ll

C
J

44
O

44
O

O
01

a
a

a
a

oh
a

(X
,

a

a
.

a
4-1

a
C

O
to

f
t

f
t

C
O

C
j

•a
a

C
O

C
O

<
c

g
g

O
O

C
/3

O
D

+
H

-
+

-x

,
_

6
g

g
g

co
co

O
CD

3
S

*>
"•

"5:1
-~_^

I
+

I
+

C
D

C
M

C
M

C
\l

C
M

a
a

f
f
t

f
t

f
t

g
a

Oa
a

G
G

G

a
a

a
a

Gffl
,

G01
4

4
'O

f
t

f
t

f
t

f
t

G
•rp

4-1
a

44
x

!
a

C
U

,q
g

a
C

J
O

C
J

Ga
0

3

•
~

affl
a

P
i

-X:
Gffl

X
f
t

ffl

X
-X

-x

X
X

X
ffl

(0
cd

C
M

H

aaa

aav
(G

l

1
q01

g
g

ffl
(0

g
g

g
cu

o
i

a
a

01

a
rM

"
~

"
4

4
g

a
—

-
—

•
—

—
q

.
a

03

<

-HT
O

P2)
.

03

,.G
(Ja

V
,a

Or
H

G
O

•rt

T
O

'a
ffl

•
i~

i
—

.

C
O

O
D

'X
I

+gQ

g
i

a
a

03
-
-

+
i

+

r
r
t

r
r
t

r
H

01a

C
D

<

aG01
a

.
a03

aT
S

T
Sqrt)

-X
G

'
—

-
—

-
-
—

-
P

•
X

:
x

+
;

-X
E

h
.

r
r
t

01
G

a

4
4

o
i

a
4-4

C
M

C
r)

C
M

+
a
s

•
l
a

—
-

II
03

a
C

M
1

3
3

,a

a
<

<
<

44
f
t

f
t

ft,
f
t

IP
^
.^

-X
•H

t
a

a
v

s
a

g
ft

rt)
rt)

rt)
i=i)

03
£

.*
ffl

03
C

U

-X

q
p

P
—

i-3
P

P
C

O
aG

a
'""-«.

"
\

""-v.
ap

Pr
r
t

l-H

p
C

O
C

O

j_-l
a•
r
t

a
a

C
M03

p
ia

ffl
w

-
—

-
c

V
11

,
a

03
X

+
:

-X
X

+
a

co
o

a
cu

E
H

p
.

B
-f

+
H

-
4

4
G

C
U

P
p

H
i

.
+

,a
,-H

cu
4

H
01

C
O

C
O

p
p

g
•

i
i

i
i

§
a

a
-
H

a
a

a
-X

g
IS

IS
55

IS
G

O
a

—
-
—

-
-
—

—
'

o
II

a
a

a
,—

1
a

Q
i

o
-
-

-
'

'

S
cu

-—
-
—

'
•
—

'
p

—
-

a
•rt

in
0D

g
4

4
a

-
H

f
t

a
a

II
II

II
II

ll
ii

II
II

II
i
a

G
03

11
11

11
1—

i
a

II
q

G
P

o
•rt

ffl
g

g
g

g
g

C
O

E
h

a
a

p
i

W
•rt

in
r
H

C
M

O
D

C
O

a
c
o

C
O

P
P

frt
a

4
-j

a
a

X
i

a
0

a
a

C
U

33
G

l
S

S
i

3
g

a
G

a
a

c
m

a
H

a
p

a
a

a
P

CO
^5

P
o

4
4

4
4

w
-
H

a
H

144



C
U

aT
J

.-=•1
V

;V
,

G
l

cu

a
C

D
X

I

n
a

II

C
ll

a
C

I)

.a
a•1)to

aM

a

C03

Ga

co
—

ffl
X

-X
<

>
ft,

•
o

C
D

o

-
g

a
a

a
W

-
—

-

—
e-h

aa
§

a
—

G
H

+

C
O

C
II

a
P

d
q

.
•rt

X
i

3
0

—

q
a

X
-rt

a
E

^
f
t

03
C

D
a

ll
II

II

a
03

r
H

C
O

C
D

O
D

a
0

C
U

o
0

)
a

a
a

a
a

r
i

C
D

C
3

0!to

-
E

G

c
G

03
01

a
q

a
a

330)
a

C
M

a
01

a
0>

a

a
v

V
0>

a
a

O
l

c
o

•rH
a

a
C

J
V

a
a

C
U

a
-
4

T
J

-r
*

.

G
03

c
r
1

cu
,a

rt)
rt)

a

'P
a

>
—

i

Q
i

G
C

D
a

a
a

a
a

•n
C

M
a

v
C

D
V

•a

co
cu

Q
i

C
U

P
a

,a
13

•CN]
a

C
D

,a
-
H

a
a

q
v

II
a

II
a

[I

a
a

cu
a

(13
G

l
Q

i
a

H
P

a
a

a
H

i
a

a

a
,a

0
)

a
•rt

03
c
o

T
O

f
t
p

-
4

i—
i

P
w

I(J
ao(0

a03

f
t

<

G03

aaffl
aG01

4-J

C
O

a
c
o

O

Gffl
C

D
4

4
CD.

a
f
t

C
I

X
i

g
„

G
g

ft
C

D
03

C
D

X
:

1
3

llrC
3

0
3

3
a

1

a
;

.
_

.
C

M
C

D
a

1

•
^

r

G
f
t

r
H

E
h

C
jD

ua
ton

a

tO
a

a
4

4
O

C
J

rt)
co

a
o

•••i
a

a
rtc)

X
("0

•

ffl
a

03
C

D
C

O
4

4
&

G
X

o
G

a
G

g
f
t

—
f
t

a
.

a
C

O
ffi

C
U

a
p

f
t

-
—

'
g

T
S

4-1

o
<

O
—

—
-

G
-r

t

a
-
—

-
+

,
a

,
-

.-
.

C
O

.
.

•
-

-
—

-
*

r
T

O
t-1

—
c
o

a
a

—
0

3
C

O
a

3D
i.O

;
+

-r-|
03

GC
D

T
OGaaaco

a14

H
G

S
o

G
r

.
_

C
M

<

'P
<

<
ffl
-
a

O
C

D

G
l

a
a

o

H
C

O

a
i

\T
j

e
x

a

f

GQ

qffl
T

O

OT
Oc01

ffl
T

O
-V

G
—

t
ffl

a
a'13

C
D

C
D03

a

ft,
ao

cu
—

•
•
-
-

g
-X

x

a
—

—
a

g
g

cco
,
a

f
t

a
g

a
co

l
q

o

Xf
t

pX

r
H

aC
J

cuG

qcu

X
i

E
-h

O

C
O

-X

-X

4
:

•=
r

G

a
g

C
O

f
t

gaa-
H

T
O

a
C

M
C

M
C

M

a
<

<
<

<
,ag

P
P

P
a

aGffl

gffl
a

1
-4

-—
1C
3

au

a
P

P
m

g
g

0)
'a

f
t

—
f
t

C
U

a
c0)

r
H

r
t

qT
O

a
cm

*
a

a
ffl

4-101
r-H

a
a

Cffl
—

f
t
-
0

03

a
uaC

J

•
+

+
T

O
•a

g
g

a
33

C
D

G
X

Pa
c
o

G
o

r
t

f
t

aX

q•rtgT
O

f
t

T
J

ai

•rtffl
a-
H

aaaa

H03

tof
t

aV
C

M03

a
o

h

a
l
a

ua
co

qC
O

T
O

a
a

G
la

rt)
tj

v-r
-—

a
a

T
J

-
t~

i

a

x
x:

-x
*

tr
p

co
co

p
p

g

6
•

ffl
o

O
4

J
G

a

Q
i

X
i

a-XG4
4

a

ato
i—

t

0)

-x
1

a
—

(0
C

O
a

a
cu9t

+

-Xf
t

ft,

+

Pa0

03
3O ayang-(((M+(((M

C
U

o
r
HG

o
ffl

-
-

affl
1

q

ao

103

1
3

XOa
Xq

>
,

q
f
t

a

tof
t

V
a

a

a
to

ft,
G

l

II03f
t

atof
t

aa

f
t

all03f
t

'4
4

tof
t

•a

i
u")

a

c
o

f
t

no
•

'O
o

—
-

X

qpp
i

qcO
aP

a
.

O
D

t/3

—
+

ft,
a

<
;

a
—

a
•=

?
||

aG(0>
i

GC
U

+
-X

-X
+

-X

a

(M
CM

CM
CM

g
ryH

^
C

O
C

O

+a
03

ro
c
o

c
o

C
D

'43

(0
4-4ffl

X
i

affl
01

f
t

-x
-
f

rt)
a

a
p

a
in

+
f
t

f
t

-
r
t

f
t
p

H
a

a
X

a
*

a
T

J
gO

a
|

ii
•

a
f
t

C
J

U
03

a
a

a
c
o

•
^

O
03

a
'u

,
1

a
cu

-X
i-0

G
01ffl

T
O

01
C

J
G

£
'

M
a

r
r
t

a
a

a
a

•
•

P
,q

D
f

•rt
03

T
O

03
C

D
f
t

a
ffl

g
_...

ft,
a

a
-
—

-
•C

O
o

—
rt)

ll
il

ft,
a

a
G

f
t

a
•

•rt
P

—
G

o
(
-
,

_
_^

-
"

P
II

us
II

ii
-
—

-
II

II
P

ll
II

C
II

-
a

W
H

<
E

h
O

03
q

II
II

II
II

II
I
-
,

rH
H

Ii
C

M
ffl

ffl
1!

II
ll

II
a

c
m

II
ffl

II
a

CO
II

II
11

|
II

GcO
ffl

II
G

01
0

u
O

0
a

u
o

a
C

O
03

03
II

II
II

G
II

-4
a

tr
tr

tr
tr

tr
a

a
-G

Q
f

0
a

a
0

<
a

a
q

a
a

q
a

f
t

9f
f
t

f
t

f
t

P
,

a
G

g
g

a
c
o

P
p

a
a

c
o

p
p

a
a

a
q

q
p

£
)
«

;
«

:
o

o
H

t
o

a
i

p
0

4
a

a
a

m
a

'33
ft,

T
S

P
a

a
a

<o
g

a
aC

D

q
rt)

a
r-H

a
H

r^
-r

a
g

S
g

g
g

g
g

g
g

a
a

a
•H

-rH
G

-
H

G
G

•r
t

C
M

a
a

4
-J

a
03

w
X

i
G

G
G

G



C
D

g

cu

03

,a
—

op

4-1
—

p

0)
P

h

a
—

a
q

:
P

a*
d

e
_

to
co

a
a

t
r
u

k
h

g
c

g
x

g
g

g
•—

co

g
g

no
ii

p

xp
co

ii

II
to

II
a

ii
a

ii
g

ii
fc:

»
q

x
co

_
x

_
a

a
to

a
-H

g
to

K
g

a
g

a
g

a
g

a
to

oi
ffl

a
'es

<i>
ffl

cu

11
Xp

a
g

01
C

O

aGffl
aa0

)

X
i

x
iffl

a01
ai«affl
Xiii
a

qco

T
)ffl

ft,

O-q0)
a

0
)

ffl

03
CO

03
03

a
,a

3*;
a

a
ffl

to
CO

rt)
rt)

rt)
rt)

g
a

a
,b

4J
,a

a
03

ft
ft

ai
a

cu
a

co
a

a
q

oi
oi

+
i

+
i

g
+

i
a

a
g

g
,i(

,a
-ej

a
a

X
i

a
a

oi
cu

oi
a

cu
0)

a
a

II
II

11
H

Gffl

a
tr

g
g

p
a

a
a

a
,a

a
co

cu
a

ai
a

cu
oi

iias

q
G

fi
a

s
0)

CU
01

03
CU

a
a

a
,a

a
h

e-h
a

a
a

Gaat
sgffl
Ga3
3

C
OqcdGaT

O

T
SCffl
G4
4

O
D

T
S

•M
-i

IIVT
JGffl

GaC
O

ag5A
3

lC
3

T
OqC
O

GaaagaT
)

C
OT
JqcaG4
4

C
OT
O

rrt
co

a
^o

a

a
A

CM
A

'03
A

M<
A

a
A

a

v
yT

J
T

S
C

q
to

CO
G

G
4-J

a
c
o

C
/3

P
a

g
g

a

II
T

O
II

c
3

4
ffl

y
•q

g
0

q
44

G
ffl

O
D

10

G
P

G

a
g

a

C
O

c
o

a
3

a
,-H

g
i-t

P
a

a
a

a
II

d
II

'G
ll

p
q

a
,0

;q
to

y
ca

L
P

G
-p

G
T

J
G

•o

a
G

a
G

a
a

C
O

rO
U

i
P

C
O

ffl

a
G

,-H
G

a
G

g
a

g
a

g
a

a
ro

a
a
i

od
C

/3

a
a

a

a
g

G
i

g
a

g
a

a
a

a
a

a
P

.,
a

qcO
rVGaGaaC

U

ac-3

•rt
=

03
a

-h
q

G
03

ffl
X

03
o

a
X

ffl
o

n
Ph

G•rH
•

=
3

-
a

-r
t

-
-r

t

P

E
h

,„
n

n
O

O
04

£4
P

EH
a

P
P

H
-H

a
03

CO
ft,

ft
ft

ft
<

i
a

_,
^

^
£,

a
0

a
0

4J
a

a
a

a
ft

^
a

i+^
^

(u
a

a
a

a
a

0
0

ft
co

a
g

a
a

^
0

^
^

r
*

*
*

*
*

*
*

*
=a*

*
*

*
*=

^
*

'3r
*

r
r

*
q

-
h

a
4

3

03
G

C
=

"
"

^
-
'-

"
"
"
*

-
X

f
l^

"
"

-
h

a
to

C
D

0
03

p
a

ft-h
a

03
tor

=
ftft"

ftg.cn"
^

S
0

^aa
cua

a
cu

q

a
4

4
q

a p
p

"^"^^
^

^
o

4
o

b
^

s
d

^
o

p
a

a
ppq

p-5-S-S-S-S-5£-S£
-S-S-H£

£-S-5-S-haaa-aa
£

£
&

£
£

pmh£
£

£
p

p
p

p
^

£
£

*
*

*
*

*.*
*ft.

aGa

•rt
-r

t

G
G

p
p

GP

a
a

P
CO ,t^

a
a
a
a
a
a
a
a
a
a
a
.a

a
a
a
a
a
a
a
a
a
a

r-<
r~J

al
r~J

^0
^

^
^3

r-»
._)

—>
—

'
'

a



rp
G

C
)

o

4
J

1-3
a

4
4

a
u

t
j

o

=
<

4
3

0
3

O
r

a
r-3

e
ffl

~
£

g
a

O
o

4J
f
t

u
o

4
4

a
<

rt)
C

J
C

J
e

e
e

£
£

a
a

a
a

4
4

X
C

c
G

p
-r™

i
-r~i

•rp
•rt

•r
t

G
G

G
G

G

P
P

P
a

P

a
r
o

O
j

03
U

C
J

O
0

03
f
t

ft,
CO

a
X

i
a

a
ft,

a
a

f
t

u
co

od
a

a
rrt

<t
ft

a
a

m
a

r.?
ua

=
3

=
3

43
U

S
03

=
3

1
rti

O
J

ra
E

E

P
U

U
cj

03
03

03
CO

E
E

E
E

o
a

a
a

a
a
,

f
t

ft,
f
t

q
q

,
q

a
a

a
a

a
p

!<
a
,

a
a

a
a

co
s
a
g

a
g

g
q

G
-H

a
-h

g
g

g
ffl

to
a

g
a

a
us

03
a

a
a

0)

a
g

to
ffl

g
g

ffl
ffl

C
O

03
33

a
<

ft,
a

a
a

£
CD

cu
a

4
J

a
a

oi
i-a

r.3

a
g

a
g

.rt
a

a
m

01
0

5

a
a

01
a01

4-.'
a

CU
03

IPT
S

T
O

G
G

ffl
ffl

G
G

O
J

a
a

C
O

r-H

a
g

g
a

1-3
0

3

r.3

to
q

id
i<

r
a

i
j

j
-
)
a
4
-
)
4
-
3
a
a
a
a
a
+
-
)
4
-
>
a
4
-
i
a
a
4
-
>

G
G
q
q
G
c
q
q
q
q
c
q
c
q
q
G

-H
-rH

-rH
-rt

-rt
-rt

-rt
-r

t
-rt

-rt
-rt

-rt
-rt

-ri
-H

-H

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

a
p

p
.
P

P
P

P
P

P
P

P
P

P
P

P
P

,

E
E

l
«

i
i

=
0

3
E

d
g

E
E

q
q

q
=

x
rt

-rt
-rt

a
g

ffl
g

g
g

,a
a

a
g

ffl
to

ffl
CU

P
01

ffl

p
a

a>
P

a
4

4
a

x,
a

x
a

c
a

a
-r

t
-rt

-rt
-H

-rt.
-r

t
-H

G
G

G
G

G
G

G
a

P
P

P
P

P
P

t-3
0

3
E

E

=
3

IP
G

T
O

T
S

ft,
g

a
ffl

ffl
=

3
G

G
4

4
a

a
c
o

a
a

a
g

g
rt)

C
j

p

to
g

X
X

ffl
fO

g
g

ffl
ffl

E
=

03
C

O

a
g

pi)
rt)

40
44

a
a

a
,a

a
01

0)
0)

CD
0)

0)
CU a

gH
r
H

a
no

01
(D

to
g

E
a

a

•p
a

C
U

0)

a
i-i

a
4

4
o

j
4

4
4

4
a

4
4

a
a

G
G

G
G

G
G

G
a
c
G

C
•rt

-r
t

-r
t

-H
-H

-H
-r

t
-r

t
-r

t
-H

-H

G
G

G
G

G
G

G
G

G
G

G
Pl,

[1,
a

P
p

p
P

j
p

P
a

P

a
a

c
q

a
h

G
G

P
Q

-i

a
4

4
a

g
q

q
a

-
a

a

G
G

G
P

P
P

j

03

ft4
0Pf
t

4-1

C
OGOWffl

,a

"ma(0
T

O
Gffl

ac

-
P

-H
3

3
4

0
=

3
C

O
G

C
O

d
)

-H
E

n
rH

a
f
t

03
p

i
0)

f
t

G
C

J
C

J
0

0
4

4
•rt

0
a

a
a

co
a

ft
f
t

0
cj

a
44

x
i

44
a

a
(0

10

P
4->

P
H

rt)
O

44
,Q

pi)
h

<
a

0
0

od
co

y
y

g

a
CO

g
g

a
a

4-j
a

a
a

4-j
a

5
0

)
0

3
0

)
0

)
0

3
0

)
0

)

G
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
ft

44=
*

=44=
=44=

=44=
=44=

"44=
=44=

=44=
*

=44=
44=

44=
*

=44=
=44=

=44=
44=

44=
=44=

=14=
44=

44=
=44=

*
=44=

C
U

d
tU

m
P

C
U

C
D

tlU
C

U
C

D
Q

lfllC
U

O
a
itU

C
U

C
U

C
D

C
U

C
U

C
U

C
U

O
JC

U
O

)
11

''
''

'
p

44
a

44
44

4J
a

a
44

a
40

g)
a

4J
a

oj
H

-rt
-rt

-rt
a

a
a

a
a

a
a

a
a

a
a

a
G

G
G

G
G

G
G

G
G

G
S-i

G
l

G
G

G
G

G
a

4
J

ffl
cu

a
-
a

4J
f
t

G
G

i
t
)
O

S
2

qg03
aHT

S

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

p
i
c
a
a
a
a
t
j
i
p

i
a
a
a
a
a
a
a
a
a
a
a
a
p

'
t
D

i
a
p

i
a
a

cu
q

q
p

q
p

q
q

q
q

q
q

q
p

p
q

q
q

q
q

q
q

q
p

q
q

q
q

q
q

p
q

q
p

q
p

q
p

p
p

p
H

P
r
-
j
r
j

>
.ft

,•
X

i
.ft

a
,d

,0
d

d
P

P
P

£
P

33
P

ft
P

ID
O

CD
O

CD
O

O
O

O
O

O
O

rt
rt

rt
O

r,
rA

r",
,H

f-
r-r

r,
,-,

r,
r.

a

•rt
-r

t
-H

4
4

4
J

4-1
a

4
J

4
a

-
h

a

G
G

SH
G

G
G

S
13



ft
goa

r
i

a
ffl

f
t

offl
g

G
ffl

a
Q

.

O
)

P
i

ft.
CC

O
03

f
t

q
£

ffl
ffl

aC
D

.
,

ffl
ffl

cffl
ffl

a
(J

•r
t

c
m

a

G
GC

U
ffl

f
t

c
5/3

a
G

c
ffl

p4
4

•rt
G

a
ffl

ap
a

03
03

ffl
ffl

g
a

a
a

oi
m

q
a

a
G

a
a

a
a

a
,a

C
O

0)
a

g
q

q
p

03
a

C
U

0
)

0)
a

,
a

a
=

0
a

01
-rt

o
o

a
a

a
(U

a
r
-
i

a
(U

a
a

0)
a

q
C

O
••-;

c
o

0)
a

r
r
t

a
G

P
P

a
a

a
a

a
a

a
,—

i
a

a
.
a

cu
a

a
G

a
a

jfj
a

a
p

a
q

P
a

p
P

,a
,o

P
3

p
i

1—
1

01
T

O
G

to
to

a
,a

X
a

C
O

03
03

0
o

0
p

p
C

D
0

p
G

q
a

q
ffl

>
rt)

p
CO

Q
P

rt)
rt)

Q
a

p
C

D
q

P
P

c
o

a
•rt

•rH
>

o
o

p
C

D
0

)
P

p
p

Q
O

T
J

l
0

•H
•rt

a
to

P
p

P
rt)

a
a

03
03

03
03

03
0

0
03

•H
co

a
•H

co
q

03
a

a
rt)

ft
<

03
03

rt)
ft,

03
03

03
03

rt)
03

-r
t

G
03

ffl
a

03
03

ft,
m

g
a

a
rt)

rt)
<

ft
rt)

<t
to

•rt
t
i

a
ffl

G
(0

<
rt)

rt)
-H

|
q

>
i

a
a

03
<

V
,

ID
q

a
G

ffl
a

in
g

o
0

f
t

f
t

a
P

P
o

f
t

t/3
G

G
X

X
0

o
C

D
m

a
c
o

-i
C

O
a

a
T

)
a

a
a

+
4

q
S

12
p

l
rt)

a
O

C
G

a
f
t
p

p
E

-h
a

(D
CD

0.
^

CU
0)

O
J

cu
i-H

i—
I

i-H
<

—
i

i—
I

i—
i

i—
j

-—
j

,q
X

i
q

a
a

a
,a

a
p

q
q

p
p

p
p

p
o

o
o

o
o

o
o

o
P

C
O

p
Q

P
33

33
a

0
3

0
3

0
3

0
3

0
3

0
3

0
3

03
4

l)rt)rt)rt)rt)<
rt)rt:

a
cm

co
^
r

a
a

a
S

<
ft

ft
ft,

ft,
a

id
a

q
t
n

co
G

c
—

i
C

O
a

4
4

0
)

c
a

03

a
aG

a
a
i

co
>

i
aG0)

a
a

03
•H

a
T

O

G
r
,

ffl
0)

a
g

G
0

p
g

cco

.a
cffl
C

D

Cffl
C

O
,-Sq

X
j

qa
qcoa

>
~<

a
a

P
a

E
-i

,-
4

;
i

cu
01

0
)

C
O

03
a

03
03

03
03

—
i

,a
a

03
C

U
03

0
!

C
U

Q
i

Q
i

01
a
a

a
a

0>
cu

it)
01

Q
i

Q
i

cu
a

a
cu

a
a

a
cu

P
a

a
i

co
C

U
01

ffl
.H

i—
i

.—
|

,—
i

r-H
01

•r
t

G
,0

r
r
t

<
rt

a
a

:r
t

a
rrt

r-i
rH

a
,a

p
a

a
a

a
a

p
,r

t
H

<
D

a
,-

4
a

a
a

a
a

a
,a

1
2

a
X

i
ffl,

'a
a

a
ID

a
.X

I
a

a
a

a
p

P
a

a
p

p
,a

a
o

X
i

G
a

.
a

,a
G

q
q

p
P

P
a

q
a

o
a

"p
P

q
p

a
a

p
p

p
o

q
P

O
CD

G
P

p
7-1

ffl
a

P
p

co
o

0
q

o
o

d
o

p
o

01
p

O
O

oP
0a

C
D

P
O

C
D

O
O

P
P

P
33

p
P

aP
Q

Q
P

O
CD

P
33

w
0p

>
G-
H

oQ
bp

>
P

i
p

P
p

P
•a

33
oP

P
E

-h

03

c
o

p

C
O

03
01

(0
03

rt)
•H

C
O

•rt
03

co
03

03
03

03
c
o

0
3

•rt
ft,

03

C
O

03
03

to
03

03
03

W
03

it,
rt)

03
rt)

rt)
rt)

(0
03

03
a

to
03

in
ft,

<
ft,

ft
ft

0£)
•<

in
rt)

rt)
rt)

rt)
rt)

ft,
ft,

rt)
<

rt)
rt)

ft
rt)

X
rt)

ffl
03

rt)
eC

,
ffl

<
ffl

-rt
Q

.
f
t

a
Q

,
cm

ffl
G

ft,
G

g
g

g
g

g
g

C
O

a
G

0
•rt

-
r
t

a
0

4
c
o

^
r

f
t

4
J

G
a

fit
rt)

rt)
a

P
f
t

44
a

f
t

4
J

£
}

g
•a

ffl.
C

D
O

i
ffl

a
C

O
P

P
o

a
p

q
G

ffl
a

C
J

4
4

a
a

a
C

J
O

H
C

O
C

/3
G

P
P

Q
i

qS
a

(X
P

j
a

a
^

r
g

^H
S

g
g

a
a

a
'
a



i fcs As Double

i fts As Double

•klarasi variabel tegangan ijin yang terjadi sebelum komposit
i fti r\s Double

i fbT As Double

L ftL As Double

fbL As Double

klarasi variabel untuk hitungan be
bel As Double

be2 As Double

be3 As Double

be As Double

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

ntr As Double

btr As Double

Apelat As Double
Ac As Double

Ic As Double

ctc As Double

cbc As Double

Stc As Double

Sbc As Double

klarasi var. hsl. hit. yang tjd. setelah menjadi komposit
ftc As Double

fbc As Double

klarasi var. untuk hit. kekuatan lentur penampang
Bl As Double

Gp As Double
dp As Double
Pp As Double
fpsl As lJoeijjic

fps2 As Double
fp s3 As Doub1e

fps As Double
fpe As Double

T As Double

a As Double

Z As Double

clarasi var. kontrol rasio tul. & jumlah tendon
w As Double

Ar As Double

JmlTendon As String

JmlTendonK As String
JmlStrandlTendon As String
JmlStrandlTendonK As String

aarasi var. hsl. hit. momen pada tump. Pan 1/4 bentang
MG As Eiouble

MS As Double

MD As Double

ML As Double

MO As Double

MT .As Double

MGq As Double
MSq As Double
MDq As Double
MLq As Double

MOq As Double

MTq As Double

larasi var. untuk menentukan batas atas & bawah letak aman tendon
amin As Double

2b As Double

amax As Double

3t As Double



i ammq As Double

i ebq As Double
i amaxq As Double

i etq As Double
i aminm As Double

; ebm As Double

i amaxm As Double

, etm As Double

klarasi untuk menent. penamb. lebar daerah aman tendon
ebAks As Double

etAks As Double

ebl As Double

etl As Double

eblq As Double

etlq As Double
ebim As Double

etlm As Double

vate Sub Coiranand3_Ciick()
Error Resume Next

CDbl(Text3(0).Text)

CDbl(Text3 (1) .Text)

= CDbl(Text3 (2) .Text)

n = CStr(TextS (3) .Texti

blk = CDbl (Text4 (0) .Text)

pit = CDbl (Text4 (1) .Text)
= CDbl(Text4 (2) .Text)

= CDbl(Text4(3).Text)

= CDbl(Text4(4) .Text)

= CDbl(Text4(5).Text)

= CDbl(Text4 (6) .Text)

= CDbl(Text 4{7) .Text)

= CDbl(Text4(8) .Text)

= CDbl(Text4(9).Text)

= CDbl(Text4 (10) .Text)

= CStr(Text4(11).Text)

= CStr (Text4 (12.) .Text)

CDbl(Text!(13;.Text)

= CDbl(Text4 (14) .Text)

[HAN TIPE TAMPANG BALOK AASHTO

[f Option!(0).Value = True Then
tipe = "TIPE I"
h = 111

bf = 3 05

bb = 406

bw = 152

gl = 102

g2 = 7 6

g3 = 127

g4 = 127

EI self Optionl (.1) .Va
tipe = "TIPE II"

h =- 914

bf •= 3 05

bb = 4 57

bw = 152

Gl = 152
rr O

= i '.•

g3 = 152

g4 = 152

True Then

Eiself Optionl(2).Value = True Then
tipe = "TIPE in"

h = 1143

bf == 4 06

bb =- 559

bw == 178

gl == 178

g2 == 114

g3 == 191

g4 == 178
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be = be3

End If

'POSISI TENGAH

Eiself Option! (7) .Value = True Then
Posisi = "TENGAH"

bel = bf + (12 * ts)

be2 = S

be3 = (L * 10 00) / 4

'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel

Eiself be2 < bel And be2 < be3 Then

be = be2

Eiself be3 < bel And be3 < be2 Then

be = be3

End If

End If

'Perhitungan perenc. tampang I bebas komposit
ntr = (fc_plt A 0.5) / (fc_blk " O.b)
btr =• ntr * be

Apelat = btr * ts
Ac = (Ap + At + Apelat)

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

Ic = ((1 / 12 * btr -1- ts '- 3 + Apelat * (ctc - ts / 2) A 2) + (Ip + I i'Ap + At) * (cbc
bp) •"• 2) ))

Stc = Ic / ctc

Sbc = Ic / cbc

'Perhitungan momen yang terjadi ditengah bentang
'Pada saat transfer beban mati telah bekerja (sebanyak p persen)

WS = S * ts * wbt * (10 /x (-6))
MGm = (WG * (L A 2)) / 8
MSm = (WS * (L A 2!) / 8

MDm = (WD * (L A 2)) / 8

MLm = (WL * (L '" 2) ) / 8

MOm = (MGm + (prs * MDm)i

MTiti = (MGm + MSm. + MDm + MLm)

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

Po = (0.74 * fpu) * Aps
Pe = R * Po

ftT = ((-Po / (Ap+At)) * (1 - ((emax * ctp) / rp2))) - ((MOm * (If
fbT = (. (-Po / (Ap + At) ) * (1 + ((emax * cbp) / rp2))i + ((MOm * (It.
ftL = ((-Pe / (Ap + At)) * (1 - ((emax * ctp) / rp2))) - {((MOm + M£

1 '" 6) ) / Stp)
1 ~ 6)) / Sbp)
:m) * (10 A 6) ) / S

fbL = ((-Pe / (Ap+At)) * (1 + {{emax * cbp) / rp2))) + (((MOm + MSm) * (10 A 6)) /

'Perhitungan teg. yang tid. stlh. menjadi komposit
ftc = (ftL) - {((MDirT+ MLm) + (10 A 6)) /stc)
fbc = (fbL) + (({MDm + MLm) * (10 " 6) ; / SPc)

'Perhitungan kekuatan lentur penampang I bebas komposit
Gp =0.4

dp = (h + ts) - dmin

Pp = Aps / (be * dp)
Bl = 0.85 - (0.008 * (fc_bik - 30})
fpsl = fpu * (1 - ((Gp *~Pp * fpu) / (Bl * fc_blk)))
fps2 = fpy

'pilih fps nilai terkecil
If fpsl < fps2 Then

fps = fpsl
Eiself fps2 < fpsl Then

fr.q — -caaj
I, rt '0 — 1.P04

End I f

1 —= Ap S j_ p S

a = T / (0.65 * fc_blk * be)

'Kapasitas penampang

Mn2 = T * (dp - (a / 2)) * (10 A (-6)) '(kapasitas momen yang tersedia)



'Akibat beban-beban yang tersedia
Mu = 1.2 * (MSm + MGm + MDm) + 1.6 * (MLm)

Mn! = Mu / 0.85 '(Kapasitas momen yang diperlukan)< Mn2

'Kontrol rasio tulangan
w = (Pp * fps2) / fc_blk '< dari
Z = 0.35 * Bl

'Jumlah tendon

'phi = 3.141592654
Ar = (1 / 4} * 3.141592654 * (Dr A 2)
JmlStrandlTendon = Aps / (Ar * nr)
JmlTendon = 1

JmlStrandlTendon <= 1 And JmlStrandlTendon > 0 Then

JmlStrandlTendonK = 1

elf JmlStrandlTendon > 1 And JmlStrandlTendon <= 2 Then

JmlStrandlTendonK = 2

elf JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then

JmlStrandlTendonK = 3

elf JmlStrandlTendon > 3 And JmlStrandlTendon <= 4 Then

JmlStrandlTendonK = 4

elf JmlStrandlTendon > 4 And JmlStrandlTendon <= 5 Then

JmlStrandlTendonK = 5

elf JmlStrandlTendon > 5 And JmlStrandlTendon <= 6 Then

JmlStrandlTendonK = 6

If

'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

PIS = 0

MD = 0

ML = 0

MO = 0

MT = 0

MGq = (3/32) + WG * (L A 2)
MSq = (3/32) * WS * (L A 2)
MDq = (3 / 32) * WD * (L " 2)
MLq = (3 / 32) * WL + (L A 2)
MOq = (MGq + prs * MDq)
MTq = MGq + MSq + MDq + MLq

'Menentukan daerah batas letak aman tendon ditump. ,1/4 bentang & tengah bentang
amin = (MO * (10 A 6)) / Po

eb = amin + Kb

amax - (MT * (10 'v 6) ) / Pe

et = amax - Kt

aminq = (MOq * (10 A 6)) / Po

ebq = aminq + Kb
amaxq = (MTq * (10 A 6)) / Pe
etq = amaxq - Kt

aminm = (MOm * (10 A 6)) / Po
ebm = aminm + Kb

amaxm = (MTm * (10 A 6)) / Pe

etm = amaxm - Kt

'Perhitungan tegangan ijin vang terjadi
flci = k * fcjoik
fci = (-0.6) * flci

fti = 0.25 * (flci A 0.5i

fcs = (-0.45) * fcjoik
fts = 0.5 * (fcjoik •" 0.5;

'PILIHAN APA TEGANGAN TARIK DIIJINKAN

if Option2 (0) .Value •= True Then
TegTrkDiijinxan — Ta'

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

etAks = (fts * (Ap + At) * Kt) / Pe
Eiself Option2(1).Value = True Then

TegTrkDiimkan = "Tidak"
ebAks = 0

etAks = 0

End If



I
-Penambahan lebar daerah batas aman tendon Pada turn., 1/4 bentang &tengah bentang

ebl = eb + ebAks
etl = et - etAks
eblq = ebq + ebAks
etlq = etq - etAks
ebim = ebm + ebAks
etlm = etm - etAks

JmlTendon < 1.5 And JmlTendon > 0 Then
JmlTendonK = 1 . ,

elf JmlTendon >= 1.5 .And JmlTendon <= 2. o M.e..
JmlTendonK =2 _ _ ^

elf JmlTendon > 2.5 Ixnci JimUendon --.- o....- ...=0==
JmlTendonK =3
elf JmlTendon > 3.5 And JmlTenoon <= 4.0 Inen
JmlTendonK = 4

If

GROUTING
Eiself Option2(2).Value = True men

Kondisi = "UNGROUTING"

'Perhitungan perencanaan tampang I bebas pracetak
Al = bf * gl
A2

A3 = (h - gl - g4) * bw
A4 = (0.5 * (bb - bw) * gJ!
A5 = bb * g4
Ap = Al + A2 + A3 + A4 + A3
'phi = 3.141592654
An = (1 / 4 * 3.141592654 * Ds A 2) + , (((h _ gl _ g

121 TICC%C1C.21C ea j+J„ rlMd ,,C Cn -U •4.-a. / <* - -
ctp = i.h - cbp)
emax = (cbp - dmin) A ,„„ _ (q1 / aa, A 2i + (((1 / 36 * ((bf - bw) / 2)

:• - iPd;7',» • ap i'gl - 0 / 3*qo qoi ♦ u JJ - ) )) : f JaJ cap - g
if? q!)\3j -V J f :;4; jji; aJ ^.',;-, 2?-- d- ,u, « . 3.i«s9
[X / rt I y -a - / ,..-,,> \

j * Ds - 2) + (An * (emax ' 2;))
Stp = Ip / ctp
Sbp = Ip / cbp
rp2 = lp / (Ap - An)
Kt = rp2 / cbp
Kb = rp2 / ctp , .
WG = ((Ap - An) * (10 " (-to!) * wot;

MHAN TEPI DAN TENGAH
'TEPI
If Optionl(6).Value = True Then

Posisi = "TEPI"
bel = bf + (6 * ts)
be2 = (bf + S) / 2 ^
be3 = (bf + (L * lOOO;) / lx

•--. a 1 Vr f„vi,Glr,npllin nlldi uc uc j-r^ri c_ .1-j-
If bel < be2 And bel < be3 Then

be = bel
Eiself be2 < bel And be2 < be3 Tnen

be = be2
Eiself be3 < bel And be3 < be2 Then

be = be3

End If

•POSISI TENGAH
Eiself Optionl(7).Value = True Then

Posisi = "TENGAH"
bel = bf + (12 * ts)

be2 = S

be3 = (L * 1000) / 4
'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel
Eiself be2 < bel And be2 < be3 Then

I A 0 3r (bf - bw) * g2)
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Ar = (i / 4) * 3.141592654 * |Dr ~ 2)
JmlStrandlTendon = Aps / (Ar * nr)
JmlTendon = 1

JmlStrandlTendon <= 1 And JmlStrandlTendon > 0 Then
JmlStrandlTendonK = 1

elf JmlStrandlTendon > 1 And JmlStrandlTendon <- , men
imlStrandlTendonK =2 _

el? JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Ihen
JmlStrandlTendonK =3 ,in, .„ „_ 4 Thprelf JmlStrandlTendon > 3 Ana JmlbtrandlTeudon -.- 4 Ti.,en
JmlStrandlTendonK =4

elf JmlStrandlTendon > 4 And JmlStrandlTendon .- „ xhen
JmlStrandlTendonK = b

elf JmlStrandlTendon > 5 And JmlStrandlTendon a= b in.n
JmlStrandlTendonK = 6

If

'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

MS = 0

MD = 0

ML = 0

MO = 0

MT = 0
MGq = (3 / 32) + WG * (L ~ D
MSa = (3 / 32) * WS * (L ' 2)
MDq = (3 / 32) * WD

ar

MLq = (3 / 32) * WL * (L " 2)
MOq = (MGq + prs * MDq)
MTq = MGq + MSq + MDq + MLq

•Menentukan daerah batas letak aman tendon ditump. ,1/4 bentang & tengah bentang
amin = (MO * (10 ~ 6)) / Po
eb = amin + Kb
amax = (MT * (10 ~ 6)) / Pe
ef - amax - Kt
ammq = (MOq * (10 ~ 6) ) / Po
ebq = aminq + Kb
amaxq = (MTq * (10 - 6)) / Pe
etq = amaxq - Kt
aminm = (MOm * (10 " 6)) / Po
ebm = aminm + Kb
amaxm = (MTm * (10 - 6)) / Pe
etm = amaxm - Kt

'Perhitungan tegangan ijin yang terjadi
flci = k * fcjoik
fci = (-0.6) * flci
fti = 0.25 * (flci * 0.5)
fcs = (-0.43) * fcjoik
fts = 0.5 * (fcjoik " 0.5)

'PILIHAN APA TEGANGAN TARIK DIIJINKAN
If Option2(0).Value = True Then

TegTrkDiijinkan = "Ya"
ebAks = (fti ' (Ap -An) + Kb) / Po
etAks = (fts * (Ap - An)_ * Kt) / Pe

Eiself 0ption2 (1) .Value = True men
TegTrkDijinkan
ebAks = 0

etAks — 0
rt Tf

, i V.-4--- =,- =- an.jr.n oada turn , 1/4 bentang & tengah bentangPenambahan lebar daerah batas aman Lancun pada -am., t, y

ebl = eb + ebAks

etl = et - etAks
eblq = ebq + ebAks
etlq = etq - etAks
ebim = ebm + ebAks
etlm = etm - etAks



JmlTendon <- i
JmlTendonK =
=If JmlTendon
JmlTendonK =2
slf JmlTendon > 2.5 And JmlTendon <- J.-> men
JmlTendonK = 3

elf JmlTendon >
JmlTendonK = 4

If

End If

Anb JmlTendon > 0 Then

: 1.5 And JmlTendon <= 2.5 Then

And JmlTendon <= 4.0 Th

en App Path & "\temp data\hasil_temp.mi
Write #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, Ic

Write #1, cbc

Write #1, ctc
Write #1, Sbc

Write #1, Stc

Write #1, Kt

Write #1, Kb

Write #1, Mnl

Write #1, w

Write #1, eb

Write #1, et

Write #1, ebq

Write #1, etq

Write #1, ebm

Write #1, etm

Write #1, ebl

Write #1, etl

Write #1, eblq

Write #1, etlq
Write #1, ebim

Write #1, etlm

Write #1, dmin
Write #1, JmlTendon
Write #1, JmlTendonK
Write #1, JmlStrandlTendon
Write #1, JmlStrandlTendonK
Write #1, ftT

Write #1, fbT

Write #1, ftL

Write #1, fbL

Write #1, ftc

Write #1, fbc
Write #1, fti
Write #1, fci

Write #1, fts

Write #1, fcs

Write #1, Z
ffirit-p 44 1 " T "
11I J- U C #4/ 4

Write #1, Po

Write #1, Pe

Close #1

frm.HasilPscTrk.Show

Sub

ate Sub Command2_Click()
ad Me

utput As #1



vate Sub mnulStandarKEiuarJllick(
oad Me
Sub ....

xtate Sub Optioni__C11cP(inaex As 4
ect Case Index
Case 0Picture!.Picture = LoadPicture(App.Path & "\pic_files\typel.bmp")

(App.Path & "\pic_files\type2.bmp")Case 1 ^
Picture!.Picture = LoadPicoure

:ase ^ _..-., -:--P.Path & "\pic files\type3.bmp")= L o a d P i c tur e1App•Picturel.Picture

Case 3 LoadPicture(App.Path & "\pic_files\type4.bmp")
Picturel.Picture

Case 4picturel.Picture = LoadPicture(App.Path & "\pic_filea\type5.bmp")

^^pLturel.Picture =LoadPicture (App.Path & "\pic_files\type6.bmp")
Select

but



-• -• oT--^- ^n-b]e masukan dan sitat-srtat meKanis penampang persegi preKl^IdSl Vdlic-lX.)xV. ItLU.jUil.J.-A "lUil

Status As String
L As Double

s As Double
ts As Double
q As Double

b As Double

dmin As String

fcjoik As Double
fc_plt As Double
fpu As Double
fpy As Double
wbt As Double

Dr As Double

WD As Double

WL As Double

LOE As Double

nr As String

k As Double

posisi

TegTrkDiij inkan

olarasi variabel hasil hitungan perencanaan tampang pracetak komposit
Ap As Double
lp As Double
ctp As DoEibie
cbp As Double
Stp As Double
Sbp As Double
rp2 As Double
Kt As Double

Kb As Double

emax As Double
WG As Double

olarasi 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

K As Double

Pe As Double

WS As Double

:iaras

MGm As Double

MSm As Double

MDm As Double

MLm As Double

MTm As Double

.larasi variabel tegangan ijin yang terjadi sebelum komposit
ftT As Double

fbT As Double

ftL As Double

fbL As Double

larasi variabel untuk hitungan be

bel As Double

be2 As Double

be3 As Double

be As Double

larasi variabel hasil hit. perenc. tampang persegi pratarik komp
n As Dolibi s

btr As Double

Apelat As Double
Ac As Double
T r- 7\ o rir,i'"Crl r^
IC -r-^S lOuuj-c

etc As Double

ariabel hitungan momen ditengah bent;



cbc As Double

Stc As Double

Sbc As Double

k x a r a s i v a.r . ns

ftc As Double

fbs As Double

klarasi var. unti

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

Z As Double

hit. kekuatan penampang

klarasi var. kontrol rasio tul. & jumlah tendon

w As Double

Ar As Double

JmlStrand As String

JmlStrandK As String

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

MS As Double

MD As Double

ML As Double

MGq As Double
MSq As Double
MDq As Double
MLq As Double

-clarasi var. untuk menentukan batas atas & bawah letak aman tendor

amin As Double

eb As Double

amax As Double

et As Double

aminq As Double
ebq As Double
amaxq As Double
etq As Double
aminm As Double

ebm As Double

amaxm As Double

etm As Double

ilarasi untuk menent

ebAks As Double

etAks As Double

ebl As Double

etl As Double

eblq As Double
etlq As Double
ebim As Double

etlm As Double

penamp..

ate Sub Commandl_Click()
rror Resume Next

CDbl(Text2 (0) .Text)

CDbl(Text2(1).Text)

CDbl (Text2 (2) .Text)

CDbl(Text2(3).Text)

CDbl(Text2(4).Text)

= CStr (Text2 (5) .Text)

Ik = CDbl(Text3(0).Text)

It = CDbl(Text3(1).Text)

= CDbl(Text3(2).Text)

ir dae



- rrjbl(Text3(3) .Text)
I CDbl(Text3(4)-Text)
a!bi (Text:3 (5) .Text)
Cobi(Text3(6).Text)
CDbl (Text3 (1). Text)
1 CDbl(Texts(8).Text.
•cstr(Text3(9).Text)
Hctr(Text3(10).Text)

Text2 (0
(4).Text
Kt =

_ I' "
m V-. a i Text = "" Or Texj_ _ "" Or Text 3 I1 • eoalrext - f ex nn Text3(u

"" or Text2(3).iexu

"" Or Texts(5)
Oi Texts(4

T ext =
r *- — »" or TextS (0) .Tex

„ 0r Text4(2) -ext Kosong...
MsgBox "Masih Ada i^.a > ,

l",.n,.n P.«— « »«"«i ^"^ '"^
Ap = h * b
ctp = h / 2
cbp = h - ctp
ip = (1 / ,2) + b
Stp = Tp / ctp
<obp = Tp / cbp
rP2 = IP / AP
Kt = rp2 / cbp
Kb = rp2 / ctp
emax = cbp jdmin

* till — b ) ^-^ ^

WG =^oanain ii n yang terjadi.rhitungan tegangan^ij.

fti = 0.25 * (flci 0.5,
fc= = (-0.45) * tcjolk
f - p 95 * (fc blk " 0.5) .. ,
fts : "-lftl : iTctP / h) * (fti - tci,),
tcent - JLi xv ^
Po = fcent * Ap
R = l - LOF
Pp = K * Po .,.-a,
t t" - ^ -ir /If!" f— t") 'T,oq = S * tS * WOt * (i'J > °' '

-hlt^» — vangqqjaa dxtencar, bentang
MGm = (WG * (L
MSm = (^S * (a
MDm = (WD * (L
MLm = (WL * (L
jvjTm = MGm + MSm

(h

ai / 8

2)) /
2)) /

MDm + MLm

„„ r,r Text? (3) .Text = "" Or Te2).Text = Or ex^ ,' = „„ 0r Text3(2)
T„x.- = »" Or Texts(15 .1 ext

^ „ hi? ny TQxti4 iU ) • iex L "

"" °r TeX|,5llH^Hr^ "PE3AN KESALAHAN"-s Diisi! ", vbaritxcaj., rLO-

or Text4(!)-Text

t r, vara tjd. sbim. tampang mjd. komp.s.thitungan teg. ^rg t- _ ^, ctp) / rp2, ,
ftT = ( /X - |i + (emax * cbp) / rP2)
ftL = ((^e / Ap) ^ 1 • + / rp2)))

((MGm * (10-6)) / Stp)
((MGm * (10 "^ 6)) / Sbp)
iI. IMGm + MSm) * (10 e>) /
(((MGm + MSm) * (10 " 6)) Sbp)

fbL = (("Pe / Ap)

THAN TEPI DAN TENGAH

x i •,-. i 4T=i,ip = True Tnenof Option3(U).Vaiue u-
POSISI - tDE=
bel = bf + (6 ts)

<bf + S) ' Z c , a-a / io,t h- c i o • o a / i —
(b t + ! l !" '

be2

be3 'pilih nilai be terke C X 4.

[f bel < be2 And bel < be.
be = del „

Elseif be2 < bel And bel -
be = b62 rt„n ThpnEiself be3 < bel And Hex < -e, aen
be = be3

End If

POSISI TENGAH
a.elt Options (1).Value = irue Tnen
''" Posisi = "TENGAH"

bel = bf + (1-2 * ts)
be2 = S

Then

be-3 ''hen



be3= (L* (10 "• 3) ) / 4
'pilih nilai be terkecil

If bel < be2 And del < be3 Then
be = bel

Eiself be2 < bel And be.2 < be3 Then
be = be2

Eiself be3 < bel And be3 < be2 Then
be = be3

End I f

End If

rhitungan perenc. tampang persegi pratarik komoosit
n - (fc_plt <" 0.5) / (fc_blk A 0.5)
btr = n * be

Apelat = btr * ts

Ac = Ap + Apelat

cbc = {(Apelat k (h + (ts / 2))) + (Ap * cbp)) / Ac
ctc = (h + ts) - cbc

/

otC ^= j, C / CuC

Sbc = Ic / cbc

erhitungan teg. yang tjd. stlh. menjadi komposit
ftc = ftL - (({MDm + MLm) * (10 " 6)) / Stc)
fbc = fbL + (((MDm + MLm) * (10 " 6)) / Sbc)

srhitungan kekuatanlentur penampang persegi komposio
Bl = 0.85 - (0.008 * (fc blk - 30))
Gp = 0.4
Aps = Po / (0.7 * fpu)
dp = (h + ts) - dmin

Pp = Aps / (be * dp)
fpsl = fpu * (1 - ((Gp * Pp * fpu) / (Bl * fc blk)))
fps2 = fpy —

'pilih fps nilai terkecil
If fpsl < fps2 Then

fps = fpsl
Eiself fps2 < fpsl Then

J-pS = IpS3

End If

T = Aps * fps

a = T / (0.85 * fcjoik * S)
Mn = T * (dp - (a / 2)) + (10 ~ (-6))
Z = 0.35 * Bl

ntroi rasio tulangan dan jumlah tendon
w = (Pp * fps) / fc_blk
Ar = (1 / 4) * 3.141592654 * (Dr " 2)
JmlStrand = Aps / (Ar * nr)

rhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

MS = 0

MD = 0

ML = 0

MT = 0

™q - \-j / Ja »«G * (L 2)
MSq = (3 / 32) * WS * (L - 2)
MDq = (3/32) * WD * (L " 2)

EaTT. * II

f^ = HP + «AP * «cbc - cbp) - 2)) + (((1/12) * btr - (ts - 3)) + (Apelat * lotc - (

MLg = (3 / 32;

MTq = MGq + MSq + MDq + MLq

lentukan daerah batas letak aman tendon ditump. ,1/4 bentang & tenaah bentancr
amiin — (MG * (10 ^ 6) ) / Po J
eb = amin + Kb

amax = (MT * (10 ^ 6) ) / Pe
et = amax - Kt

aminq = (MGq + (10 A 6)) / Po
ebq = aminq •+- Kb
amaxq = (MTq * (10 A 6)) / Pe
etq = amaxq - Kt
aminm = (MGm * (10 '- 6) ) / Po

W \rt
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>kiarasi variable masukan dan sifat-sifat mekanis penampang 1 bebas
.^Status As String
i D As Double

'•-. As Double

ts As Double
h As Double

i dmin As String
fc_blk As Double

: fc_plt As Double
fpu As Double
fpy As Double
wbt As Double
WD As Double

Wlj As Loudj-G

LOF As Double

Aps As Double
Ds As Double

Dr As Double

nr As String

nt As String

k As Double

prs As Double
Posisi

Kondisi

TegTrkDiijinkan

klarasi variabel hasii hitungan perencanaan tampang pracetak komposii
Ap As Double
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

Klarasi variabel untuk hitungan teg. yang terjadi
R As Single

Po A.s Double
Pe As Double

tlarasi variabel hitungan momen ditengah bentang

MGm As Double

MSm As Double

MDm As Double

MLm As Double

M.Om As Double

MTm As Double

Mn2 As Double

Mu As Double

Mnl As Double

darasi Tegangan-Tegangan yang Diijinkan

flci As Double

fci As Double

fti As Double

fcs As Double

fts As Double

larasi variabel tegangan ijin yang terjadi sebelum koine
ftT As Double

fbT As Double

ftL As Double

fbL As Double

larasi variabel untuk hitungan be

bel As Double

be2 As Double



i be3 As Double

i be As Double

iklarasi variabel hasil hit. perenc. tampang I bebas komposit
i WS As Double

i ntr As Double

i btr As Double

i Apelat As Double
[ Ac As Double

i Ic As Double

i ctc As Double

cbc As Double

Stc As Double

Sbc As Double

klarasi var. hsl. hit. yang tjd. setelah menjadi komposit
ftc As Double

fbc As Double

klarasi var. untuk hit. kekuatan lentur penampang
Bl As Double

Gp As Double
dp As Double
Pp As Double
fpsl As Double
fps2 As Double
fps3 As Double
fps As Double
fpe As Double
T As Double

a As Double

Z As Double

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

Ar As Double

JmlTendon As String
JmlTendonK As String
JmlStrandlTendon As String
JmlStrandlTendonK As String

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

MS As Double

MD As Double

ML As Double

MO As Double

MT As Double

MGq As Double
MSq As Double
MDq As Double
MLq As Double
MOq As Double
MTq As Double

larasi var. untuk menentukan batas atas & bawah letak aman tendon
amin As Double

eb As Double

amax As Double

et As Double

aminq As Double
ebq As Double
amaxq As Double

etq As Double
aminm As Double

ebm As Double

amaxm As Double

etm As Double

larasi untuk menent. penamb. lebar daerah aman tendon
obAks As Double

5tAks As Double

2bl As Double



i etl As Double

i eblq As Double
i etlq As Double
i ebim As Double

i etlm As Double

vate Sub Commandl__Click ()
Error Resume Next

: CDbl(TextS(0).Text)

: CDbl(Text3(1).Text)
= CDbl (Text3 (2) .Text)

CDbl(Text3(3).Text)
CDbl(TextS(4).Text)

n = CStr(TextS(5).Text)

blk = CDbl(Text!(0).Text)

pit = CDbl(Text4(1).Text)
= CDbl(Text4 (2) .Text)

= CDbl(Text4(3) .Text)

= CDbl. (Text4 (4) .Text)

= CDbl(Text4(5).Text)
= CDbl(Text4(6).Text)

= CDbl (Text4 {/.) .Text)

= CDbl(Text4(8).Text)

= CDbl(Text4(9).Text)

= CDbl(Text4(10).Text)

= CStr(Text4 (11) .Text)

= CStr(Text4(12).Text)

CDbl (Text4 (13) .Text)

= CDbl(Text4(14).Text)

LIHAN GRPOUTING DAN UNGROUTING

'GROUTING

If Option2(0).Value = True Then
Kondisi = "GROUTING"

'Perhitungan perencanaan tampang I bebas pracetak
Ap = h * b
At = ((nt - 1) * Aps)

cbp = ((Ap * (1 / 2 * h) ) + (At * dmin)) / (Ap + At)
ctp = h - ctp
emax = (cbp - dmin)

Ip = ((1 / 12 * b * h A 3) + (Ap * (cbp - 1 / 2 * h) ) +
Stp = Ip / ctp
Sbp = Ip / cbp
rp2 = Ip / (Ap t At)
Kt = rp2 / cbp
Kb = rp2 / ctp
WG = (Ap * (10 A (-6)) * wbt)

-,IHAN TEPI DAN TENGAH

'TEPI

If Option!(0).Value = True Then
Posisi = "TEPI"

bel = bf + (6 * ts)

be2 = (bf + S) / 2

be3 = (bf t (L * 1000)) / 12

'pilih nilai be terkecil
If bel < be2 And bel < be3 Then

be = bel

Eiself be2 < bel And be2 < be3 Then
rtr. P - O
irtrt — ae.n

Eiself be3 < bel And be3 < be2 Then

be = be3

End If

'POSISI TENGAH

Eiself Optionl(1).Value = True Then
Posisi = "TENGAH"

bel = bf + (12 * ts)

be2 = S

be3 = (L * 1000) / 4

'pilih nilai be terkecil

If bel < be2 And bel < be.3 Then

be = bel
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'phi == 3 .141592654

Ar = (1 / 4) * 3.141592654 * (Dr A 2)
JmlStrandlTendon = Aps / ;Ar * nr)
JmlTendon = 1

JmlStrandlTendon <= 1 And JmlStrandlTendon > 0 Then
JmlStrandlTendonK = 1

elf JmlStrandlTendon > 1 And JmlStrandlTendon <= 2 Then
JmlStrandlTendonK = 2

elf JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then
JmlStrandlTendonK = 3

elf JmlStrandlTendon > 3 .And JmlStrandlTendon <= 4 Then
JmlStrandlTendonK =4

elf^JmlStrandlTendon > 4 And JmlStrandlTendon <= 5 Then
JmlstirsncilTGiicionK ~ S

elf JmlStrandlTendon > 5 And JmlStrandlTendon <= 6 Then
JmlStrandlTendonK = 6
If

'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG - 0

MS = 0

MD = 0

ML = 0

MO = 0

MT = 0

MGq = (3/32) * WG * (L A 2)
MSq = (3 / 32) * WS * (L A 2)
MDq = (3 / 32) * WD * (L A 2)
MLq = (3 / 32) * WL * (L A 2)
MOq = (MGq + prs * MDq)
MTq = MGq + MSq + MDq + MLq

'Men:"^k-ntKpe"h^a"a^le/aS amaU tendCn dltUmp- '1/4 bentan* &^ngah bentang
eb = amin + Kb

amax = (MT * (10 A 6)) / Pe
et = amax - Kt

aminq = (MOq * (10 A 6)) / Pp
ebq = aminq + Kb
amaxq = (MTq * (10 A 6)) / Pe
etq = amaxq - Kt
aminm = (MOm * (10 A 6)1 / Po
ebm = aminm + Kb

amaxm = (MTm * (10 A 6)) / Pe
etm = amaxm - Kt

'Perhitungan tegangan ijin yang terjadi
flci = k * fc_blk
fci = (-0.6) * flci

fti = 0.25 * (flci A 0.5)
fcs = (-0.45) * fcjoik
fts = 0.5 * (fcjoik A 0.5)

'PILIHAN APA TEGANGAN TARIK DIIJINKAN
if Option3(0;.Value = True Then

TegTrkDiijinkan = "Ya"
ebAks = (fti * (Ap + At) * Kb) / Po
etAks = (fts + (Ap + At) * Kt) / Pe

Eiself Option3(1).Value = True Then
TegTrkDijinkan = "Tidak"
ebAks = 0

etAks = 0

End If

'Penambahan lebar daerah batas aman tendon pada tua '< 'n rtr,t-,nr, r o u •ebl = eb + ebAks b Cu'tt-' J-' q ^entang & tengah oentang
etl = et - etAks

eblq = ebq + ebAks
etlq = etq - etAks
ebim = ebm + ebAks
etlm = etm - etAks



JmlTendon < 1.5 And JmlTendon > 0 Then
JmlTendonK = 1

;elf JmlTendon >= 1.5 And JmlTendon <= 2.5 Then
JmlTendonK = 2

;elf JmlTendon > 2.5 And JmlTendon <= 3.5 Then
JmlTendonK = 3

;elf JmlTendon > 3.5 And JmlTendon <= 4.5 Then
JmlTendonK = 4

. If

•GROUTING

Eiself 0ption2 (1) .Value = True Then
Kondisi = "UNGROUTING"

'Perhitungan perencanaan tampang I bebas pracetak
Ap = h * b
'phi = 3.141592 654
An = (1 / 4 * 3.141592 654 * Ds ~ 2)
cbp = ((Ap * (1 / 2 * h) ) - (An * dmin!) / (Ap - An)
ctp = h - ctp
emax = (cbp - dmin)

IP = ((1 / 12 * b + h A 3) + (Ap t {cbp - 1 / 2 * hi)) - ((1 / 64 * o quqoa,
t (An * (emax A 2))) ' -. =-_ ^.,b. o..,=

Stp = Ip / ctp
Sbp = Ip / cbp
rp2 = Ip / (Ap - An)
Kt = rp2 / cbp
Kb = rp2 / ctp

WG = ((Ap - An) * (10 A (-6)) * wbt)

LIHAN TEPI DAN TENGAH

*TEP1

If Optionl(0).Value = True Then
Posisi = "TEPI"

bel = bf + (6 * ts)

be2 = (bf + S) / 2

be3 = (bf + (L * 10 00)) / 12
'pilih nilai be terkecil

If bel < be2 And bel < be3 Then
be = bel

Eiself be2 < bel And be2 < be3 Then
be = be2

Eiself be3 < bel And be3 < be2 Then
be = be3

End If

'POSISI TENGAH

Eiself Optionl(1).Value = True Then
Posisi = "TENGAH"

bel = bf + (12 * ts)
be2 = S

be3 = (L * 1000) / 4

'pilih nilai be terkecil

If bel < be2 And bel < be3 Then-
be = bel

Eiself be2 < bel And be2 < be.3 Then
be = be2

Eiself be3 < bel And be3 < be2 Then
be = be3

End If

End If

'Perhitungan perenc. tampang I bebas komposit
ntr = (fc_plt A 0.5) / (fcjoik A 0.5)
btr = ntr * be

Apelat = btr * ts

Ac = (Ap - An o- Apelat)

cbc = ((Apelat * (h t ts / 2)) + ((Ap - An) * cbp)) / (Ac)
ctc = (h + ts) - cbc

0) /^a) ((1 ! 12 *btr *tS ^3+Apelat * (ctc -ts /2) A2) + (lP + ((Ap -An) *
Stc = Ic / ctc



Sbc = I.C / Cbc \

'Perhitungan momen yang teroado ditengah bentang \
'Pada saat transfer beban mati telah beke.ro a (sebanyak a pers-n) \

WS = S * ts * wbt * (10 A (-6), ' ~ *' \
MGm = (WG * (L A 2)) / 8 \
MSm = (WS * (L A 2)) / 8 \
MDm = (WD * (I, A 2) ) / 8 \
MLm = (WL * (L A 2;) / 8 \
MOm = (MGm + (prs * MDm)) \
MTm = (MGm t MSm + MDm t MLml

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

Po = '' 0 . /4 * f^u'l

Pe = R * Po

ftT = ( (-Po / (Ap - An)) * (1 - ((emax * ••-

Ar

^kt. . . -n i it, T, • • x C'-p> ' r'PZl>> ~ ((MOm * (10 - 6)) / stp)
fJ°J = (("Po / lAP - An'> + (1 + ((emax - cbp) / rp2) ) ) + ((MOm + (10 A 6)) / Sbo
ftL = ((-Pe / (Ap - An)) * (1 - (temax * ctp) / rP2))) - (((MOm + MSm) * (io 6)) /
fbL = {(-Pe / (Ap - An)) + (1 t (;emax * cbp) / rp2))) (((MOm t MSm! * 110 -"• 6)

'Perhitungan teg. yang tjd. stih. menjadi kempos.it
ftc = (ftL) - (((MDm + MLm) * (10 " 6)) / Stc)
fbc = (fbL) + (((MDm + MLm) * (10 A 6)) / Sbc)

'Perhitungan kekuatan lentur penampang I bebas komposit
dp = (h + ts) - dmin

Pp = Aps / (be * dp)
fse = pe / Aps

fpsl = fse + 70 + (fcjoik / {100 * Pp) )
tps2 = fpy
fps3 = fse + 400

'pilih fps nilai terkecil

If fpsl < fpS2 And fpsl < fps3 Then
fps = fpsl

Eiself fps2 < fpsl And fps2 < fps3 Then
rps = tps2

Eiself fps3 < fpsl And fps3 < fps2 Then
fps = fps3

End If

T = Aps + fps

a = T / (0.85 * fc_bik * be)

'Kapasitas penampang

Mn2 = T * (dp - (a / 2)) * (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) < M.n2

'Kontrol rasio tulangan
w = (Pp_* fps2) / fc_bik '< dan
'Z = 0.33 * Bl

'Jumlah tendon

phi = 3.141592654

Ar = (1 / 4i * phi * (Dr A 2)
JmlStrandlTendon = Aps / (Ar * nr)
JmlTendon = 1

mIStrandlTendon <= 1 And JmlStrandlTendon > 0 Then
JmlStrandlTendonK =1

if JmlStrandlTendon > 1 And JmlStrandlTendon <= 2 Then
JmlStrandlTendonK =2

If JmlStrandlTendon > 2 And JmlStrandlTendon <= 3 Then
JmlStrandlTendonK =3

If JmlStrandlTendon > 3 And JmlStrandlTendon <= 4 Then
JmlStrandlTendonK = 4

If JmlStrandlTendon > 4 And JmlStrandlTendon <= ^ I'^eo
JmlStrandlTendonK =5

If JmlStrandlTendon > 5 And JmlStrandlTendon <= 6 Then



JmlStrandlTendonK = 6

1 If

'Perhitungan momen yang tjd. ditump. dan 1/4 bentang
MG = 0

MS = 0

MD = 0

ML = 0

MO = 0

MT = 0

MGq = (3/32) * WG * (I, A 2)
MSq = (3 / 32) * WS * (L A 2)
MDq = (3 / 32) * WD * (L A 2)
MLq = (3 / 32) * WL * (L " 2)
MOq = (MGq + prs * MDq)
MTq = MGq + MSq + MDq + MLq

'Menentukan daerah batas letak aman tendon ditump. ,1/4 bentana & tPnCTah bentaro
amin. = (MO * (10 A 6)) / Po " " LaLg
eb = amin t Kb

amax = (MT * (10 A 6)) / Pe
et = amax - Kt

aminq = (MOq * (10 A 6)) / Po
ebq = aminq + Kb

amaxq = (MTq * (10 A 6)) / Pe
etq = amaxq - Kt

aminm = (MOm * (10 A 6)) / Po
ebm = aminm + Kb

amaxm = (MTm * (10 A 6)) / Pe
etm = amaxm - Kt

'Perhitungan tegangan ijin yang teroadi
flci = k * fcjoik
fci = (-0.6) * flci

fti = 0.25 * (flci '• 0.5)
fcs = (-0.45) * fcjoik
fts = 0.5 * (fcjoik '• 0.5)

'PILIHAN APA TEGANGAN TARIK DIIJINKAN
if Options(0).Value = True Then

TegTrkDiijinkan = "Ya"

ebAks = (fti * (Ap - An) * Kb) / Po
etAks = (fts * (Ap - An) * Kt) / Pe

Eiself Option3(1).Value = True Then
TegTrkDiijinkan = "Tidak"
ebA.ks = 0

etAks = 0

End if

'Penambahan lebar daerah batas aman tendon pada turn., 1/4 bentang & tenaa>- oPrtrr.
ebl = eb + ebAks ^a" aen^ah..

etl = et - etAks

eblq = ebq + ebAks
etlq = etq - etAks
ebim = ebm + ebAks

etlm = etm - etAks

If JmlTendon < 1.5 And JmlTendon > 0 Then
JmlTendonK = 1

Eiself JmlTendon >= 1.5 And JmlTendon <= 2.5 Then
JmlTendonK = 2

Eiself JmlTendon > 2.5 And JmlTendon <= 3.5 Then
JmlTendonK = 3

Eiself JmlTendon > 3.5 And JmlTendon <= 4.5 Then
JmlTendonK = 4

End If

If

Open App.Path & "\temp_data\hasil_temp.ini" For Output As #]
Write #1, tipe

\
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>ndisi pertama

If ftc < 0 And Abs(ftc) <= Abs(fcs) Then
E Label 3(9) .Caption = "Aman"
E Eiself ftc >= 0 And Abs(ftc) <= Abs(fts) Then
S LabeiS(9).Caption = "Aman"

Else

Labei3(9).Caption = "Tidak Aman"

End I f

If fbc < 0 And Abs(fbs) <= Abs(fcs) Then
Labei3 (11 ) .Caption = "Aman"

Eiself fbc >= 0 And Abs(fbs) <= Abs(fts) Then
Label3 (1.1) .Caption = "Aman"

Else

Labei3 (11) .Caption = "Tidak Aman"

End 1 f

'kondis1 kedua

If ftL < 0 And Abs(ftL) <= Abs(fcs) Then
Label4 (14) .Caption = "Aman"

Eiself ftL >= 0 And Abs(.ftL) <= APs(fts) Then
L,abei4 (14) .Caption = "Aman"

Else

Label4(14).Caption = "Tidak Aman"
End If

If fbL < 0 And Abs(fbL) <= Abs(fcs) Then
Label 4(13) .Caption = "Aman"

Eiself fbL >= 0 And Abs(fbL) <= Abs(fts) Then
Label4(13).Caption = "Amai- — I!

It -
se

Label4(13s .Caption = "Tidak Aman"
End If

'k.onciisi ksticis

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

Eiself ftT >= 0 And Abs(ftT) <= Abs(fti) Then
Labei4 (5) .Caption = "Tidak Aman"

Else

Labeli(5).Caption = "Aman"

End If

If fbT < 0 And Abs(fbT) <= Abs(fci) Then
Labei4(6).Caption = "Tidak Aman"

Eiself fbT >= 0 And Abs(fbT) <= Abs(fti) Then
Label4(6).Caption = "Tidak Aman"

Else

Label 4(6) .Caption = "Aman"
End If

Sup

'ate Sub Command2_Click()
ad Me

Sub

ate Sub Ccmbol^Click ()
With Combo1

If .Text = "TUMPUAN" Then

Textl.Text = et

Text2.Text = eb

Text3.Text = etl

Text4.Text = ebl

Eiself .Text = "1/4 BENTANG" Then

Textl.Text = etq
ri>r.rr^O T 0 V t- — r.V. -ricAcr.. icAL — e^q

Text3.Text = etlq
Texti.Text = eblq

ilself .Text = "1/2 BENTANG" Then

Textl.Text = etm



g
g

g
r
t

.a
4

4
ID

0)
03

ii
ii

C
D

II

p
p

'
a

X
X

X
0)

01
03

a
E

-h
r
t

o
i

o
o

o
r

P
a

a
,q

X
X

X
a

C
U

P
01

P
i

a

o
a

r
t

i
-
i

)S

T
S

g
,-q

0
q

3
H

i
w

C
O



i Status As Stnr

i tipe
i Posisi

i TeglrkDijinkan
1 Ap6i3l

i cbp
i ts

. btr

; Ap
Ip

Ac

. Ic

CPC

OPr-

O H rt

Kt

Kb

Mnl

3-3

eb

et.

ebq

etq
ebm

etm

ebl

^"U 1

etl

ebl

etl

q

m

m

mm

Tendon

TendonK

Strand1Tendon

StrandlTendonK

3

Jml

Jml

Jml

Jml

ftT

fbT

ftL

fbL

ftc

fbc

fti

fci

fts
•f= r. r.

Po

Pe

— n n

14 (S) Caption = ""
14(6) Caption = ""
14(14 .i_Ejptiori =

14 (13 .Caption = "

13 (9) rt m-l- 1 -r.r — Tl IIPOP LiUli —
i T . 1 I
_L -^ \ .X. X .Caption = "
17 (6) Caption = ""

rror Resume Next

App.Path & "\temp_data\tipebalok
t #2,

e #2

Bait

App.Path & "\temp data\hasil temr
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,
Input #1,

tipe

Posisi

TegTrkDiijinkan
Apelat

For Input As #2

As #)



P
C

J
O

O
C

D
rrt

a
a

a
cj

cj
.q

40
g

a
40

g
q

,g
.a

,<
on

pi)
a

u
u

to
od

y
y

g
is

o

a
a

g
a

a
g

g
rH

rH
,H

rH
r-i

X
i

a
g

a
X

i
44

g
a

1
2

0)
o

i
0

oi
<

u
cu

01
0)

cu

q
C

C
D

0
g

"
P

q
3

cu
O

J

a
E

-h

y
r
H

,—
i

3
X

g
'O

0
0

C
3

a
g

3
3

p
c

P
P

to

0)
(1)

4
4

a
q

g
3

E
h

E
h

to
U

J
a

a
-H

r
t

a
r
r
t

,—
j

i^
r
t

a
a

u
0

3
w

-rt
-h

3
U

P
g

0
1

3
3

E
)

g
g

•ti
1

3
a

g
+

J
X

i
C

J
4

4
4

J
U

-P
CD

O
)

g
od

r
t

a
a

a
a

a
a

n
a

a
a

'a
c
o

a
co

:
4
t

--44:
4
1
O
t

O
t

-44:

p
4
-
1
+
j

p
i

a
a

a
a

p
3

3
3

p
:
3

p a
a

—
i

rH
rH

a
rH

r-i
rH

r
i

—
I

r
t

a
rH

rH
-rt

a
rH

—
H

rrt
r
t

r
t

a
'H

rrt
rrt

a
P

a
r
t

rH
rrt

rrt
r-i

a
rH

r
i

a
=4t

I
t
*

=4t
*

44:
=4fc

=44:
=tt

t
t
*

=tt
*

=44=
=tt

-=tt
=4t

=4fc
=4t

=4t
=4fc

=4t
=tt

O
t

=4t
=4t

=tt=
*

=4t
O
t

=tt
*

=4t
=tt

*
O
t
*

•#=

C
3

j
+
j

a
a

a
a

4
4

a
o

q
3

q
p

o
3

•
o,

a,
ii

a
ii,

a
i),

a,
p,

a,
p,

&
&

&
b,

j
q

q
q

c
h

h
r.

rt.
o

h
h

r
q

p
r
t

M

3
q

q
q

c
a3

cH
i

r
t

a
a

p

3
3

a
p

a
4
4

a
p

x
x

x
x

x
x

t
j

a
4

J
a

a
4

4
a

a
a

a
a

a
X

X
X

X
X

X
X

X
X

X
rt

rt
rt

f
t
f
t
f
t
f
t
f
t
f
t
f
t
f
t
f
t

q
q

p
p

q
p

c
q

q
o

h
-
a

a
M

r
t

M
t-H

M
H

i
a

a
M

H
I

j
U

J
)_J

_
>

'
j

_
i

J
^
J

L-J
!-J

,-J
~

J

f
t
f
t
f
t
a
f
t
f
t
f
t
f
t
f
t
f
t
a
a
f
t
f
t
f
t
f
t
f
t

h
o

o
r1

h
n.

<
h

h
r,

f-,
rt

rt
x

p
q

q
3

c
a

c
q

3
q

h
i

H
O

a
a

3
3

3

=
4

t

C
D

fci
4

3[/)

p4
034
0

c
o

y3c
j

g301

trt
r
r
t

gH
)

3il)
a"w0

)
r
H

-
H4
H

I
u•rta

3
g

C
D

a

1
3

(3

E
h

a

r
t

f
t

P
,

II
rti

V
-

0
)

g
p

3
3

C
3

a
g

0

q
-
H

C
D

a

E
h

g
r
-i

m

h
(O

H
)

a

'P
11

3rt)
03p

r
H

34
0

II
C

J
A

•rt

a
y

.

q
r
H

0
C

I)
g

P

q
3

E
h

O
a

-
p

g
Pi

0
)

a4
4topf
t

gC
D

y

CD
P

U
C

)
u

o
,Q

p
g

a
p

c
j

a
e
i

a
O

g
P

g
P

£
a

0
0)

g
44

a
a

a
4-1

a
p

a
a

rt)
a

cd
c;

co
co

y
g

a
a

g
'J

ll
II

II
II

ll
ll

c
x,

x
x

a
a

a
<:

CD
O

CD
O

O
CD

O
-rt

-rt
-rt

O
a

O
•rt

-r
t

-H
-H

-H
-H

-H
a

4
4

4
J

a
a

a

a
4J

44
4

j
a

44
tJ

a
a

a
-p

a
p

a
a

f
t

f
t

f
t

a
a

3
3

3
a

3
a

3
3

3
3

3
3

3
u

o
a

3
c
j

m
o

o
c
j

c
j

c
j

u
u

•
•

•
u

-
C

3

m
q

c
11

0
C

D

-r
i

•rt

G
P

4
4

O
a

a
•rt

3
3

4
4

t
)

c
)

a3
.
.
—

C
D

0
r
r
t

o
o

a
r
r
t

Go
q

H
O

-
r
o

C
O

(O
O

D
r
t

0
D

C
O

1
0

O
D

-rt
rrt

r-H
a

a
a

a
a

o
r
t

rt"
-
r
t

-a-1
r
t

r
-

3O
C

a
0

)
a

g
a

E
H

3C
J

N

—
-

3
/

Dh
q

O
-H

•rt
a

a
f
t

f
t

3
3

C
D

C
D

•

-
-

O
J

u
d

a

r
-

c
o

t
o

a

03

g3a



g

Q
l

-r
t

g
P

g
a3

a
C

J

A
—

•

[--

a
a

a

a
C

U
r
t

CD
g

CO
3

g
a

a
p

33
H

303
,3

aQ
l

,q

H51
0

c01
q03

p

c
,

cu

-r
t

=
H

a
FP

E
™

r
t

q03
,q

H
i

P'H

3

01

a

t/3

4
4

a

31

C
D

to

1
3

4
J

a
a

3

c
—

C
D

C
fl

g
P

E
-i

P
l

_

qcu
,g

•Haa

303

,-P
ap

'

a

1/3

C
J

P
h»3

s

•9
G

rt)
3

'I
5-

to11V
:q

—
3

44
rt)

'O
H

=

3a,3

g•rtII

tooinIIV

331II

to

V
3tO

m
rt)

g
£

'a-
-

II

3133)I
PII

-
-
.

to

to
g

CD
fit,

4-4

—
=

||

co
q

v
g

3
rt)

g
-
-

<
a

ll
=

a
v

a

ll
—

coC
O

II

3<
!3g-r4

E
hII

—
-

C
O

'

CO
g

(J
fit,

P
l

w
p

v
q

g
3

3
g

g
—

e
it,

x
3,

ii
=

g
=

3
/

a

ll
'—

ll

3131
0

aE
hII

•H
3

a
si)

03
,13

,g
3

rt)
g•rt

II
P

i
V

=

t/3
3

g
3

ri)
gg

II
v

a3
~

g
a

.,h

4
J

a
a

z

31

—
-

q
a

to
o

g
a

<
]

C
/3

1
3

,g
3

rt)
g•rt

ll
a

v
=

w
q

g
3

g
grt)

II
V

,143

—
g

a
a

g
a

a
::

P3I
—

-
ii

oP
c

PH
O

1)3
II

<
3o

g
-H

30aa

to

ga

Coaa

03

9
c

<
;

o•
H

g
a

q0•pp

to

g
q

i3
4J

O
ft

a
a

—
a

g

cO•HP

COC
D

-r
t

a

to

g
s

1
3

q
g

O
rt)

O
a

a
-H

—
4

4
g

4
J

qO•Hp

o
-

II

P
3

a
cd

-—
-H

...
.

CO
II

grtl
qo

T
l

-r
t

1?c0H

—
II

m
ii

frt
q

,a
q

g
q

(P
o

o
—

-rt
g

a
CO

4
4

C
P

g
a
g

a
<t

3
3

C
J

G
g

g
•

IIo•rt

4
4a3C
J

t/3
4

4

g
a

rtl
3C
D

g
•

q
a

o)
a3

o
C

D

a30
3

C
O

g

f
t

3O

q
a

<
3o

o

a3a

3

w
a

q
g

3
rt^

fit
C

J•
C

D

g
—

a3U

a3u

to
f
t

q
a

g
3

ft,
3

rtl
C

J
C

J
•

o
•

•a
~

a3C
J

3

co
4-i

q
a

g
ftrt)

ft
rt)

3
3

C
J

O
C

J
g

•

Pf
t

3C
J

3
ig

CT,
11

—
-

A
0

3
0

3

!<
a,—

,
H

rrt
:i

H

gC
D

q
r
t

ii
fit

a
A

r
t

r
t

a

q
'a

ii
o

i
g

a
A

r-i
C

O

a

a4
40)

q
---

rt)
OD

II
~

A
O

J
1

3
rtl

CO
II

—
O

r
'U

D

3
C

j
O

D
0

O
D

r
r
t

C
3

0
0

o
to

O
0

3-1
o

r
t

a
r
t

r
t

o
r
t

a
r
t

r
t

3
3

O
r
t

E
-i

r
t

r
t

o
r
t

a
r
t

r
t

4
J

r
-i

4
4

r
t

01
i—

,
g

r
t

r
t

a
a

—
I

,—
1

r
t

g
r-i

a
,„H

a
r
t

a
•r

t
g

r
t

—
i

X
V

CU
a

03
g

V
03

a
0)

Q
l

•
H

V
03

a
C

D
0)

v
cu

a
oi

01
•H

3
'

C
U

a
03

01
V

03
a

cu
0

)
01

g
g

3
g

g
g

1/3
g

g
g

g
g

g
t/3

g
g

g
g

a
g

f
t

0
3

a
3

a
a

C
J

3
a

3
3

a
-
H

,-H
3

a
3

3
a

a
3

a
ro

3
a

•H
a

3
a

3
3

a
a

3
a

3
3

a
P

H
i

a
a

r
t

g
g

a
g

g
H

g
a

a
a

a
a

H
g

g
H

I
g

g
H

g
a

a
a

a
g

g
rO

h
a

a
a

•rt
a

0!
01

0
4

03
03

q
a

p
C

D
a

o)
l)

q
a

03
cu

a
cu

cu
3

03
C

O
g

to
m

g
0

C
O

C
O

g
to

c/3
g

o
(0

t/3
T

S
to

to
3

3
-r

t
a

r
r
t

a
p

'4
4

.
a

a
q

3
3

a
rrt

,H
q

a
rrt

,-H
3

3
3

a
,—

i
r
r
t

q
a

r
t

r
t

c
g

a
l-

r
g

W
w

1
-4

1
1

g
g

-
rti

h
3

4
w

a
w

in
W

-
a

ft]
W

w
•rt

IP
W

W

a
;

r
t

tor
t

q
S)

•
—

•
C

U
a

1
3

g
P

4
a

w
O

—
-

c
n

•rt
3

3
r

a
r
H

a
t
r

•r
t

C
D

%
4

4
1

3
4

4
g

rt1
a

g
g

a
C

D
a>

01
0)

\
01

03
r
-i

^d
r
r
t

0
3

u
P

q
II

II
II

1.1
z

ll
II

gq
1—

I
§

P
)

P
4

4
4

J
II

a
a

3
O

a
X

X
X

X
X

X
§

g
-

03
0)

C
U

C
D

4
4

cu
03

44
g

a
a

IP
E

P
a

X
E

-i
a

O
O

O
ll

.
.

01
.

C
J

u
,-q

r
H

O
J

C
O

s
f

r
t

r
-
i

..a

g
a

4
4

a
4

4
4

4
•

4
-)

a
g

g
O

X
X

X
X

X
X

X
33

3
o

O
)

03
03

C
U

0
)

a
Q

i
o

C
O

03
g

3
3

g
E

h
a

E
-h

E
-i

a
Hcu

E
-h

E
h

g
C

U
g

O
a

co
3

a
g

io
4

4
•H

a
,—

,

O
D

3
3

C
O

3
0

3
a

ro'



3C
D

1
3

E
-

ggw
a

a
ffi

g
g

r
t

^
-
'

g
g

-rrt
a

P
g

C
O

P
g

P
,b

C
D

0)

1!
II

r
0)II

o
;

II

03II

DII

a
4

4
H

•E
J

4
4

P
P

X
X

X
X

X
X

Q
l

C
U

a
Q

l
03

03
0)

irt
irt

X0

•
r
t

fcn
E

h
IP

rO
r
t

E
h

-r
t

C
O

C
O

r
t

a
a

•
a

4
4

P
a

,q
X

X
X

X
X

X
p

0)
0

'
+

4
O

J
CU-

0)
03

a
-
H

•n
E

h
H0)3g

r
t

a
a

0
4

gqw

x
iqw

gp3
3



Lr>

O
h>



FM-UII-AA-FPU-09

KARTU PESERTA TUGAS AKHIR

NO. N AMA

1 Dwi Magdalena
Fitri Hldayatl

JUDUL TUGAS AKHIR:

Pemr 0£raman Dengan #VA. .B,

NO. MHS.

97511105

9751ISfrO

PERIODE III : MARET - AGUSTUS

BID.STUDI

Strirtctur

Strntcttur

TAHUN : 200i - 2002 ''},

C -*.^g
No. Kegiatan Bulan Ke : • 4. >-•*•"£

Mar. Apr. Mei. Jun. Jul. • Aug
1. Pendaftaran

2. Penentuan Dosen Pembimbing
3. Pembuatan Proposal

.

4. Seminar Proposal •Me, *'

5. Konsultasi Penvusunan TA. #*" "-- ,-

6. Sidang-Sidang
7. Pendadaran.

DOSEN PEMBIMBING 1

DOSEN PEMBIMBING II

Catatan.

Seminar

Sidang
Pendadaran

.Ir..Tri .Fajar. Budiono, MT.

.&ft..H«...AA..JMUlJr Aboe, MS. ML

Yogyakarta,..97.Maj-.fct..3Q02
.n. Dekan,

%
(Jr.«iu.. JMunadhir»..MS}



CATATAN KONSULTASI TUGAS AKHIR Ijf

NO TANGGAL CATATAN KONSULTASI TANDA TANGAN

v/o^ois ffrugal &) riu^^r
- UlAH ^0 ^ll^fy^

11fold z

O^n

rSVjbv^ ^ 'frlfiM/ dy^yf

> &/V$tP - fttlllu ie&M<w0L fn^&geA s0^

H
•pj^Lat, ua*w* pi^^/ ~7^fc^

7

3 $cqaMju c&d<J- [Zo^tf/ujM-•;?-' yvfyei-

. >\




