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Toll Plaza Pavement Design Using Post-Tensioned Concrete Pavement

PTCP(Post-Tensioned Concrete Pavement)
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3. ZZ MA

3.1 PTCP Z4& MA
PTCP 994 24 €8 A&EFsts 2 Az o #AeHS £41817] 98 FEM Z219S
ALgste] FHeoteo] &7 oz EHd A Jhed Hd AFEHS iHE SATHABAQUS, ABAQUS
2007). @A stFol o3 TASHL 2 2ETF8|(Temperature Gradient)E 05C/cmZ 3} Curl Upd
Curl Downg &5 &3ttt AAl AR FS ZALE 5= JEE F9 4 (Tensionless) > Z 8 & A-g-3}o
S-S Rdd skolth AEstFel o HASH L TdEsE( 82kN/AX1e)8 *}*0“0}04 SHE T, FLF
9 g g 45 & shES At st Hd 39S AHAs A F $H Y BESesHET
@G53tFo] g% EEsty] wEd EE53FS nEskA Zodkoh #4 3}%‘ ‘%l ‘}%6}%—011 o3k wASHS
S8 7 JXER F3to] dA HASHE F 1ol HERRAT
E 1. PTCP dg4 =% &dlB Zwe Yy 3y
Y &9 3 FA 93 Max. Stress(kPa)
Environmental Top of Slab(Curl Up) 1201
Bottom of Slab(Curl Down) 1278
. Top of Slab 1880
Vehicle Bottom of Slab 2385
Total Max. Top of Slab 3081
Stress Bottom of Slab 3665

i) |z 23 Abo]of whzk(f)), i) ZAZE AZFZ(f,),
V) Zage ag(r), v) A Aol A(f,)

0% AAA T a4k F Ul ZATES F& IAAEE LAYES IAALE 45MPa] ARkl
225MPas Ab&gith 818 FAALE FAES] Ay ostw T A9 IR o3 vhio] Jojubx] gEvn
wol Wl oeld @ ALEFT PTCP 9% ¥4 Solnd BAss 9488 U 4% €42 7o
wadEe 58 BAEE Ageted ARA FTEF AA £AE 08 4 1, 20 Sehiaick
{42 74815 (208.7kN) — Y2 3 px 321 9] 742 (n)

> 5= o] 3} oz}Q_aJ_T%_z Ed gﬂ-g_
P B G HH (Z(36.2m) X F7(0.15m)) = sl A A A A EHE R 1)

737 2] 917485 (208.7kN) — Y, =4
(Bl g AN AT -SAUEH L P AE)

(2)

PTCP 9%4 24 AAE 84 245 AAES H&ste] A AA Axs ofgel dehgich
O F} = Flpn, (13T E 2 A Sl B S 4] 11748 A E8)=208.7(1-0.9)=20.87kN
F,

~ 0.003x 120
2

O Flpging = 222kN> 0.94 = 208.TkN o F= 208.7(1 —exp

} ): 34.4kN

o F,=(225x10"") x2x10" x0.0001387 =6.2dkN o F.=

[ log 262800 < ( 155.4

- .fr e Ff. — R
0 999 Ooo)} 155.4 = 12.6kN



 208.7kN—(20.87+34.4+6.24+12.6)

=0.635
(3663kPa—2250) < 0.15 0-635m

Z o1 (36.2
2] A% (n) = 7‘7—13']}—((0(33:“)): 56.999 7}
o '_| N

3.2 PTCP #&a M7

T A7 wAME PTCP 994 49 938 AAE SFaagn. BE 248 F9F dAs
SAs ARstEd dF ¢8 B4 Aot BEaE As Aol GuF ol o A vehlr] W
ol olgste] Ar] WASHL WESHAT. B4 AdE T 20 ehich

o <8 4 9 Max. Stress(kPa)

. Top of Slab(Curl Up) 1042
Environmental
Bottom of Slab(Curl Down) 1236
. Top of Slab 1596
Vehicle

Bottom of Slab 2027
Total Max. Top of Slab 2638
Stress Bottom of Slab 3263

PTCP 94 X% £dBe IFUad do] 36.2me 7|&E 2344
F 2 AF SFel 93 wASHo THY YASHY Z Aot Yl AE & 5 Ak A AW 1
Ao ZuheF 714uE 2o Tendono]l A8 % Zolth PTCP dg4 TAe Iwd 114 AAZAANE Fau
W oo 2k 0% 7k4e] 1.03mE AtEH Y ImAe® 120709 BAE AMEste] AWE 1d4S & 5
Atk ol FWF 1N o] FHasglEo] &40 diste] 1#d o glg FeR dAvHT
208.7kN—(20.87+11.03 +6.24+12.6)
= =1.03m

(3263kPa—2250) < 0.15

Z B o] (120
e M4 (n) = %M: 115.447)
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AE T3 } A 74] 2% e gon ASHTTO 842
3 )]

o JP4ih 2 EHBY FAE AT F Ao
A 2FS JCPE 7H49S el FA iAol 2ud dYd4ah S PTCPE AAE A9 14
S A 8 4 Qg JCP Al 23 FAE JMA= JCP B v AEstTel Ast € Ao S8
FEM Z 23§ Agste] BAetqt) ojejdt o R MAFH 2097 40de] JCP FH B W53% ol
ofgt Fwkgk TASH S 2kES ®3o YERNA T 15cm 772 PTCP &l B 2&E3stso] A8t d 45
o] wAlg-EHe A A ?“é 209, 409 A9 JCP & B dAsE SES W wE 14Es b
g2 akEd o3 MAAE JCP £ B9} THE ol&E F o
3. T 2ol o3t PTCP ¥ ZHo 42 7ZIFE
JCP PTCP
T $¥
0233em(A AT 20) O26.2em (A A5 203) O15cm
Vehicle 1.006MPa 0.846MPa 1.822MPa
A8 7FHF 0.816MPa 0.976MPa =
¥ 22 ZUHZF = 0sem — (0233m OF Ozs2cm)
PTCP 994 24 1% AAE 2kl o8 35t 0976MPaz oA AH4de §8 7% A0 o
= At ol &9 7|E AA 9% PTCP 9494 2% L9187 9
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o & THAA dFES FEFHL FwolAe] shEolnt mEbA dda 2ol PTCPE 283k &
=9 $E #ArHew FYdowA dYa x4 AT IWTAS THAE F S Aot

o PTCP ¥94 % 2] Aa F2 JCPol el 10v713 A 24 ¥ o] S0} d0ad 24s
2 g ko] Ws® 20 YRt e rleS et

o PTCP ¥4 X3 &3 7% A4 ML dBd 2AHE JdF&HAA 88 4=5 W o5 2
FEES AEste] AdHer Sy BAsE Ho AFSHo & A= ool EEF g Flof
=

o &8 ¥ 9% T A Ade 60719 A& 60cmtE, 17389 ope 1.49MPa o)1 W AA
k= 12070 S 1m3bA, 217482 op= 1.053MPa | th
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1. AASHTO (1993). Guide for Design of Pavement Structures, American Association of State Highway
and Transportation Officials.
2. ABAQUS (2007). User's Manual Version 6.7, Hibbit, Karlsson & Sorensen, Inc., Pawtucket, R. 1.





