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ABSTRACT

Linear transformation theory has been effectively used in the design and analysis of prestressed concrete
structures. The underlying assumptions of the theory, which were often overlooked, are investigated in the respect
of equivalent load method. As a result, it is found that the same equivalent loading system is produced for all the
cases of the linear transformation by the assumptions of the conventional equivalent load method. On the other
hand, equivalent loading systems in a strict and accurate sense do not satisfy the classical theories of the linear
transformation. Also, it is shown that a little different equivalent loading system from the conventional one is
obtained for each linear transformation according to the proposed equivalent load method that is derived from the
self-equilibrium property of the tendon-induced forces. Therefore, it can be concluded that the linear transformation
theory is valid only when referring to the conventional approximate equivalent load method. The discussions are
further extended to the eccentrically located circumferential tendon in the wall of containment structures, where the
problem of eccentricity is analyzed also from the view point of the linear transformation.
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Fig. 2 Comparison of equivalent loading systems



Fig 3% e dguixo] tslo] g gaelzs o
Y2 o)%t SIS A () 0 (5% o) AU,

- 2 in §;— Psin 6;
w; = 1 (2Psing;— Psin6)) 4)
_ %(eiPcos 0;+e;Pcos b))

— Z(Psin6,—2Psind;
w; = 7 (Psing;—2Psind) ©)
+ %(eiPcos 8;+ e;jPcos 0;)

T} HREE dAelA & 5
ot SUREEHE A A4S A l
o we} SEIEFFo] ofd HIFHow WHIlsle 578}
Fo|l e & on x3 1 &
Molgritt tfEng FRWMES 7% .

ety ddst sUreskEHCAA 2B 2 GelA Al
ot AL FrkEE FA AR 9nje] AHdolE
o] f2l= ARt YA ¥tk Table 19145 £ =70
A AEHAE I FFHY SRR 2 a2 57t
stpAla”loA e HMdols HEe AHAR-S vlusy
o} Case 19 ASS F7iekedd Blnd o, Case 29
WL AAEE e Ado] AiskAl e ik Adols
o] Y7t sl g wixo] digt Mg v ef
g3t 4 gle Aol glow, Case 3& AXolF9 g
T dEskA FAR AAEFHe] JHsths Aol stk

r

317] A3l Fig. 49} Zo] FAET 2 A 9
2 uato] AN EE Ao dubao]ro,
Nielsen®& €lde] ZXolgo] gt Mz Hds 5
sto] AgxE wA JEdY dHAwA EAE 24
. e FAMolEAl 4 (B)o] Addta e,
719l AM(x)E AXolEel] M 2z RHE] g}
golH, de(x)E HA4l9 Wstgroltt webx AH AR
3o AMo)Fo| 93t 1x} BHlEL) H3E L5 32 o
Fo. 2] Molgol 93t 22} HWEQ] HFE ndic}
lom o] F 7o} <) o] Oolzte AL 3
ZFEAE Wiy} gloes Aoz a4
7w o3 wAshs EHE
A 5 53 P(x)© ZEAE
o gidde] MAojo o} 44
Al FEEE HAlY] WS de(x)

o

>
N
4 T

%Nkﬁm
=

lo o
& o

ol

%2,

v

N

=

A

rir
T
N OE

A

-
>
ok

ook
lo
e
Do
!

2t
L
of

i e o o H

o>

Py o

E e

2

off

M

kel

r)~
ok
L
il
o

4 6 =& 14 2HE AR 4 ()9 AR 2A
glov), Wep ZEAozE: nAdel JHo|5H
Me Tgen B9 2¢ 998 Yrhin g

T A

Mo ok

e

P(x)de(x) + AM(x) = (

2 =EddAME Nelseno] 4 6)% 39 434 2
HTRE BA 48] HAduA] EAE E v 33
AN Ands) 272 Tk Nelsend xE HA 93hd
o] #XE & 9 Fg Sb)st 22 F4A 2ieE X+
dggto e dAY RUE M(xE IAAIIEZ A
®)o] st wiebA Qgteide] HAA] ek 2 Mol

o B g Yo ZEAU
e B =Relde 2o diF F o OE #EE A

Wi

[1]

Fig. 3 Proposed equivalent loading system

Table 1 Comparison of the equivalent load methods

Relevant Self- Linear
chapter | equilibrium | transformation
Case 1
(Exact) 3 © )
Case 2 2 . o
{Approximate) | (Section 2.2)
Case 3
(Approximate) 4 © )

K:) Hoop
N tendon
Hoop

N | Vertical tendon
9 tendon
N

Hoop Hoop

[~ ™~
rebar rebar

Ny

Vertical rebar

Vertical rebar

Fig. 4 Installation of circumferential tendons in the
wall of containment structures
(left face : inner face)
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Table 2 Comparison of the moments in each
equivalent loading system
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(a) All ~
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(b) ~
Proposed 4 139.55 248.08
(©) _
Proposed 3 139.56 24758
sapoo0 | Al 14063 -250.0
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