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A Study of the Tendon Profile of a PSC Continuous Beam Able to
Resist the Negative Bending Moment of Continuous Intergirders

ABSTRACT

The problems associated with the continuous method of a domestically improved prestressed concrete (PSC) girder and the bending
moment of a continuous tendon were studied. Based on the results, a continuous tendon model was proposed that can resist the negative
bending moment of an intergirder. This model lowers the anchorage of the continuous tendon as far as possible under the girder, and
extends the tendon section arranged under the girder. This method reduces the PS’s bending moment in the middle of the span, but
maximizes it in the intergirder. This continuous tendon model can offer a suitable method for continuity before manufacturing a
composite, which requires a higher design bending moment in the intergirder than in the middle of the span.
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(a) Continuous Slab System

(b) Continuous System by Strength

Fig. 1. Continuous Part with Inauthentic Continuous System

618 KSCE Journal of Civil and Environmental Engineering Research



TR %%401 2510 we A 2fabo] o, A
o % Qs $18 BAo)7] wjEe] A distela oY
4 glek

2
apx
4
L
S
8 F
¥ 3
‘F
:L
é".:
Fel
Zi
lo
Pﬂi
ﬁ
i HJE
N
ol
)
H‘l
jine
ol

R —
Ao w7 7 = PR
S $ A T Al
S Y] G g
o wfE F e AT EeAA 2 R wrﬂ Oﬂeg}
WY 23 A} Bk El sl Q1% AL RS

_l

U P R
o = FIhs ol 713 9] B v vhelg F 3 T
A A sslobsiehs Hol 72 fgo) okiu, e

TZA ool whe AR vk des
o] itk

=

A= Sl -

O
—

AR 71 20] a75]o] 1%
o]tk

o[N

7Fsokst7] )

S w2l re

5 PSC 7{Cie| Hast 2rid
] quod 7Nk PSC AT} 7228 G0l £&
2L, 7 dH st Uil B 5 d4sks H8shke )

A A g atek o) of ek %um.g g3
of ) e AT P 5o 71

_|_4
-

05 AT AT sl o191 0 1
sflofst gk}, A 714 Fol AT B} )] wfizolc o] -
QA AHThe: 2aHallo] 75 e AT Aol vl ek ALk A
EEEE) %54 E@ﬂ CESEXE L RECEREEELE

e % 4% e) AV R AV Sefsol

°ﬂ/\ﬂ 0131]1?0] upEch 7%1:4,] :rszJ Ex3}

7Lo] e e

A Ao A 9]
wji2ol] 29 9} 94| QA
e A = RS R 2 o

°J%‘—°ﬂf\1 aIsi= Ja sl
= 2PE RYE a7 v)ssk 4

Btk o] 4927 QS 3] 349
Q1 Q0] 290 ) AU =)

1st Tnden

\\———)/

Continuous Tendon

(a) Before Continuation

(b) After Continuation

Fig. 2. Conventional Concept of Continuous Tendon Placement in Precast Prestressed Concrete Girder Continuous Beams

Table 1. Continuous Method of Representative Improved Prestressed Concrete Girders

Name Continuous method Continuity stage Structural system
E* girder Continuity of only slab After slab construction Inauthentic continuous beam
I** girder Continuity of composite girder After slab construction Structural continuous beam for live load
e* girder Continuity of composite girder Before slab construction Inauthentic continuous beam
D* girder Continuity of girder Before slab construction Inauthentic continuous beam
B** girder Continuity of only slab After slab construction Inauthentic continuous beam
O** girder Continuity of only slab After slab construction Inauthentic continuous beam
W** girder Continuity of composite girder After slab construction Structural continuous beam for live load
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Fig. 3. Three-span Continuous Prestressed Concrete Composite Girder Model Applied to Analysis

Table 2. Design Bending Moment at Each Construction Stage according to the Continuation Period (Unit : kNm)

Self weight :
Continuity period Location £ 2nd Dead Live Total Continuous
Girder Slab structure
Only slab Middle of span 6,836 6,500 2,401 5,762 21,499 -
continuity Intergirders 0 0 0 0 0 -
Middle of span 6,836 6,500 1,537 3,185 18,058 -4,722
After composite -
Intergirders 0 0 -1,921 -3,180 -5,101 5,101
Middle of span 6,836 4,160 1,537 3,185 15,718 -8,882
Before composite -
Intergirders 0 -5,200 -1,921 -3,180 -10,301 10,301
Middle of span 4,375 2,662 983 3,185 11,205 -11,205
Full continuity -
Intergirders -5,469 -3,328 -1,229 -3,180 -13,206 13,206
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Table 3. Tendon Required Bending Moment at Before Composite Model under Practically Assumed Conditions (Unit : kNm)

1st Tendon of requirement Location Requirement 1st Tendon 2nd Tendon Ratio (Q/(D)
60 % @ Middle of span -15,718 9,431 6,287 -
(Practical result) @ Intergirders 10,301 - 10,301 1.64
65% @ Middle of span -15,718 -10,216 -5,501 -
(Practical result) @ Intergirders 10,301 - 10,301 1.87
70 % @ Middle of span -15,718 -11,002 4715 -
(Practical result) @ Intergirders 10,301 - 10,301 2.18
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Fig. 8. Analysis Results of Two Continuous Tendon Models

Table 4. Analysis Results of Continuous Tendon Models

. BMD by continuous tendon (Absolute value, KNm) Ratio
Model Pj (kN) - -
(D Middle of span @ Intergirder (@)
Model 1
(Conventional profile) 3,000 2,354 2,535 1.076
Model 2 3,000 2,197 2,900 1.320
Model 3 3,000 2,150 2,922 1.359
Model 4 3,000 2,154 2,952 1.370
Model 5 3,000 2,216 3,057 1.380
Model 6
(Proposed profile) 3,000 2,104 3,637 1.728
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