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AauNIA&NEATL & IMFUIIURIATIATNSe 9.50 U, v Awalealdnasgiunisaanuuuuay AMERICAN
ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHO) avil

DESIGN CRITERIA
- REFERENCE FROM (AASHO)

- DESIGN BY SERVICE LOAD DESIGN METHOD (ALLOWABLE STRESS DESIGN)
- ALLOWABLE STRESS

CONCRETE
-FLEXTURE f. = 0.40 - (f_ =400 KSC)
f+ = 0.40 (400) = 160 KSC
f, = 0.30 f (CYLINDER STRENGTH AT 28 DAY)

b
= 0.30 (400) = 160 KSC
REINFORCEMENT

f, =0.40fy f = 0.4(4000) = 1,600 KSC
MODULAR RATIO

- BEARING

-n = ES/EC

Ec = WY24270 [f. KSC

E. = (244,270 v = 317,522 KSC
Es = 2.04x10°

n = 6426

k = 0.391

J = 0.869

R = 27.20KSC

SHEAR / WEB REINFORCED
U =2 %
= 214/4[“] M 2543 254K220 = 150 PalI
CLASS OF LOADING H20-44

(A) CONTINUOUS SPAN

1) MOMENT AND SHEAR FROM DEAD LOAD
- CHECK MINIMUM DEPTH

= 0542 fi

a+10

(ZB0303.28)+ 10
30

= 0.439 fi = 19.40 (CM)

0.40m

t = 0.205m

0.40m
Ak | A,

- |’ 71 7 030
G'a“__’ﬁ ;?{é/fl £ i ’-':L rryy TNy yy el .-'jfrlr:/: iy
0208 |, Vi L i P L AT LA A 0206

T A (A
L e | - 1 .
_* 0gsm ! o281m sgom o

.80m ODghm

519 3 suédia

- USE SLAB t=0.205M

wuuAuaaun3dadsasl

- D.L; CONCRETE = 0.205 X 2,400 = 492 KG/M?
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- D.L, (SUPERIMPOSE LOAD) ASPHALT = 2,300 X 0.05M = 115 KG/M?

-T.L.=D.L.! + D.L.2 = 607 KG/M?2
“MD = WL = 607(230)"

= 476 EG-M
10 10

vp - [% -m]ﬁm- - 7286 /1

2) MOMENT AND SHEAR FROM MOVING LOAD

-SPAN = 2.80M=09.18ft
- CASE SPAN 2-24 ft IN CONTINUOUS SLAB
0.80 (s + 2)
M, = T}:Pznman
M, = W}:m,nnnxmn = 5314 lbAs
=0
-IMPACT FORMULA () = T3 73=
= Gizeizs o e
USE, . = 030 = 30 %
M, = 13X5814=7558 bAR
7,558
= = 3436 KO- M/M
2.20
160,000 3 1.3 37 1.30
TV T (040 Ko18+(375] - 3643 M I01.492 = 5435 KO/M
3) MMAX’ VMAX
Muw = M+ M, =476+ 3,436 = 3,912 KG-M/M
MR = (27.20)(1)(17)% = 7,860 KG-M/M
ME>M — = SINGLE REINFORCEMENT
M
Lo M 3912 _ 5
S Fsld {1 6000(08693(0.17) 1635 CMM
= 41.37 CM%/2.50M
USE 4 DB 25 M.M. + 12 DB 20 M. M.
A, =57.32 cm?/2.50 M > 41.37 cm?/2.50M
V., = V +V_ =728+5435=6,163KG/M
Yo = 029400 = 5.30 KSC

iy 6,163
(17100 =342 KRC « 520 KSC

b
1l

0 (12)(6. 281+ AT 85) = 107 CM.
6163
i = —————— = 380 K&C
(107)0.2651(17)
3,23
Ly = % = 3230 K&C > 339 KSC.

CANTILIVER SLAB

Page 4 of 14
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N

oL
b

QT (min) = X, 0.0334 m

——— Lonctete ran ng

0.8908: m

= A
qL p=218+6585 8307 «2fm

0, 9836M
?r‘_ |
! :
i I i
0357 0149y
1.46mM I//
= it
- - 1
7 -

0.06
&

P> ' a
5111 4 uWunWugIuau

4) MOMENT AND SHEAR FROM DEAD LOAD

2 2z
492 (0.95 [115:{ 0.40 J
M, = % 0751 % 907y + A XA

M, = 222+681+9.20 = 912.20 KG-M/M
V, = (492X 0.95) + 907 + (115 X 0.40)
V, = 467+907+46 = 1,420 KG/M

5) MOMENT AND SHEAR FROM MOVING LOAD
E 0.8 + 3.75

X = 0.0304 M = 0.0997 ft = 0.1 ft
E = 0.8(0.1) + (3.75) = 3.83 ft
M = PX
L+I ? 1303 1.50
= lﬁ,DDDXI:EI.IZII:l.EEI:IE = 708 bitft = 321 KG-MM
383
ats _ 18000300130}
L+l 7 ———— = 5430 /it = 2101 K@M
383
6) MMAX’ vMAX
M, = M+M_ =912+321 = 1,233 KG-M/M

Voo = VoV, = 1,420+8,101 = 9,521 KG/M

Page 5 of 14
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V., = 0294400 = 530 KSC
. 9,525
= = 560 K8C < 5.80 K8C
(17)(100)
1,233 2 :
A, = = 521 CM/M = 1304 CM /250M

(1a0000.2693(0.17)

USE 4DE 25 M.M+12DE 20 M .M.

A, = 57.32 CM? > 13.04 CM?

7) DISTRIBUTION REINFCRCEMENT

PERCENTAGE = 200 . 2 66009 %

Vs o

USE 66 %

8) TEMPERATURE STEEL
A = 0.0020 bt

SMIN
= 0.0020 (100 X 20.9) = 4.10 cm?/m

USEDE12 @ 0.20 M (EXTRA EAR)

2
A, > 4.10 CMYM

9) EQUIPVALENT MOMENT
M, = A f d

EQ
A = 66 X 16.55 = 10.92 cm?2
M, = 10.92X 1,600 X 0.869 X 0.17
M_ = 2,581 KG-M/M USE DB 16MM.@ 0.18 M.

As = 11.16 CM2 > 10.92 CM?
10) BENDING STRESS

1 o
I : L ] _ —BE BS ksc
] C:T 7N 04025 7 0.1025
0.205| X _.-/éf.r-r*__'_-__.::.{. " _
|\ ) | 01025 Z) 0.1026
A W e
+36.85ksc
y
= \ »
5171 5 unuNINKUILUSIGR
3
bhd {100)(20.5)
I 12 12
¢t o= 20 oS em = o
2
G 2589 30 10.25 3 100
B = +36.86 KiC
71,792

11) BLANCING PRESTRESS LOAD
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1.00 4,419 785 ksc

A S—
l-' FE e e

"l \\\/'_..-—- 0.01 12 C-
0206 | X <"
320 [ f/..-f"'r \J ® 9.2% :'..:_- - - H‘{/J

4 ét -3R 85 ksr

o

5111 6 AuAatAAINITEAUTY
TENSION STRESS = 0 KSC (LOWER FIBER)
FIND PRESTRESS LOAD (P)

. _ P P (13(9.25)
Z A 71,792
P 9.25P

+
(looz0.5) 71,792

36.85 = 0.0004878P + 0.0001288
36.85 = 0.0006166P
P = 59,763 KG/M = 59.763 TONS/M
5 a9,763 59,763 (1(11.25)
Lo (1003(20.5) 71,792
= 29.15-9.365
G, = 19.785 KSC (COM)

PRESTRESSING LOAD = 59763 X 10.30/1000 = 61556 TONS

12) CHECK ALLOWABLE COMPRESSION STRESS
G, = 36.85KSC

G, = 19.785KSC
G . = (36.85)+(29.15)+[59,764(1)(9.25)/71,792] = 73.70 KSC
f = 040f, =160 KSC
Cq < f
13) CONTROL/P
fer 8117
Pb = 0,83 K P m
¥ ¥
FIND ki
¥ = 280KSC ki =0.85
ic’ = 350KSC kI = 0.80

L]
.
Il

420 KSC k1 =0.75

& = 400KSC k1= [E }{so] = (0.03571) + 0.80
70

ki = 0.764
P, (400 6,117
= 0.85 (0.764)
(4,000 6,117 + 4,000
P, = (0.6494)(0.06046) = 0.0392
0.75 P, = 0.0294
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po_ E _ 2732 _
bd (2500017
P < 0.75 P, (0.0135 <0.0392)

14) MINIMUN MOMENT FOR TRANSPORT - ERECTION

0135

M. = 27.20X1X 17X 17 = 7,860 KG-M
My, = 4468KG-M M_>M _ (g¢15197 1, 31U 7)

4,468 2 2
Asreq = = 18,90 CM /M = 47.25 CM /250 M

(16000(0.869)(0.17)

USE 4 DB25 MM.+12 DB20 M.M = 57.32 CM2 > 47.25 CM?
nnsAnaludia 1-14 unsmiheansawaldlfdEumanluiule desla 8
15) FIND TENDON-STRAND TYPE (annea1591 3, 4)
- REQUIRE PRESTRESSING LOAD = 59.763 TONS/M
- TENDON UNIT 5-4 4 STRANDS 45/50 (ASTM A416-85)
GRADE 270 MIN BREAKING LOAD = 735 KN = 74.92 TONS

59,763
74,92
.. USE 1 SET/M (duniuvn1stasudegilin 9)

= 0797:AY =1

M15197 1 Ausvdauazuseiiiau
3K 5K 3K 3K 3K 3K 3K 3K 3K 3K 5K 5Kk 5K 5K 3K 3K 3K 3K 3K K 5k 5K 5K 5K 3K 3K 3K 3K 3K K 5Kk 5Kk 5K 5K 3K 3K 3K 3K 3K 3K 5k 5Kk 5K 5K 3K 3K 3K 3K 3K 3K 5Kk 5K 5K 5K 3K 3K 3K 3K 3K 5K 5Kk 5Kk 5K 5K 3K 3K 3K K K 3Kk 5Kk 5K 5K K K Kk kK k k k>
No:1 PROJECT : sc
ENGINEER : S. SOONTONOPAS FILENAME : exl|
3K 5K 3K 3K 3K 3K 3K 3K 3K K 5k 5K 5K 3K 3K 3K 3K 3K 3K K 5k 5Kk 5K 5K 3K 3K 3K 3K 3K 3K 5Kk 5Kk 5K 5K 3K 3K 3K 3K 3K K 5k 5K 5K 5K 3K 3K 3K 3K 3K 3K 5Kk 5K 5K 5K 3K 3K 3K 3K 3K 3K 5Kk 5Kk 5K 5K 3K 3K 3K K K 3Kk 5Kk 5K 5K 5K K Kk kK k k>
LEFT SIDE OVERHANG :
UNIFORM LOAD Ul = 1845 kg/m .
SPAN LENGTH S1 =2.05 m.
POINT LOAD Q1 = 324 kg .
DIST. FROM SUPPORT El = 1.83 m.
1st. INTERIOR SPAN :
UNIFORM LOAD W = 1845 kg/m .
SPAN LENGTH L=6.20 m.
RIGHT SIDE OVERHANG :
UNIFORM LOAD U2 = 1845 kg/m .
SPAN LENGTH S2 = 2.05 m.
POINT LOAD Q2 =324 kg .
DIST. FROM SUPPORT E2 = 1.83 m.
AT SECTION X = 2.050 m. R1 = 9826 kg.
Mx = -4468 kg-m
V1 = -4106 kg.
Vr = 5720 kg.
AT SECTION X = 5.150 m.
Mx = 4397 kg-m
V1 = 0 kg.
Vr = 0 kg. .
AT SECTION X = 8.250 m. R2 = 9826 kg.
Mx = -4468 kg-m
V1 = -5720 kg.
Vs = 2650 kg.
Vr = 4106 kg.
Vs = 1037 kg.

- psdlaniiy 2 an
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: K03 KG
0A26 K03 BB KS
avd .
1 W = 49 1.50:?35‘2.5:%4{1&111
e
" p—
0525 1825 1,825 0225
F# | |
205M B2m 2.05m
|
il
+amooke  1030m ’

~415 '“'lllll'i SFD
=739

4106 KG

- 5720KG
+4387 KG-M
w L
-47 “ij;‘ 47 BMD
— 4468 K3-M - 4468 KG M

A -4 = 1 &,
5UN 7 LU usIRaRarnsItRauTURKNUNY
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s 12 DB 20MM. 60B20MM — .o
H 4 DB 25VM 4 DB2SMM .DB TE@D.T&n{Lﬂ?ummmeﬁH
ri !_ s
r T = 7 .y, . |
- £ — 11
.-—-L:ﬁmhq—-—nll = ¥, I
K 250m 1 DA === al . X
! L% ’fr 1 J_fr _: —— i
1 o e s—— i i - '_'___' . E——— A £
: —— A A l
0.95
Y o 1
T 7 10.30m e | f
. n
,1 Fi
s lauwdneduiua
12 DB 200M -
r4DB25MM  pBi12@o2om [ DB16@0.18m [m?umuﬂumﬁﬂnl)
L 1 [ - ]
7 1 e I — RINRS }- L e e .
-+ _ + - FLF o — —_— -
X 1 ; x__;'f.'__‘?‘?k??{éééikf S = = = X
2.50m - - - A EEE L e
| = . . —————— e ] T
== e
3 T 4 —— I
. B 71 7
.? E ]
0.40 ulmumdmaiuduuu 0.40
4 DB25 MM+12 DB 20hM DB 12@0.20m DB 16@0.187
0.30 i r '
02057 lita il v o 3 & g rT—x % % ¥
i L - : T = 1 r
0.95 4 DB25 WTE DB E‘CNIH ca ‘EEI.@E.?Em 0.85 P
A 4 DB25 MM+ 12 DB 20MM | e
J]z_____‘_ 1.80 % L_, 1.80. P
N ) 7) 10.30m 1
y B
Iﬂlﬁm ®-u

A =4 S o3 1 J
511 8 shuazdUAIUANLATULLNUNY

o
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Mm@t TENDON éwfu PRECAST CONCRETE DECK SLAB

PRECAST CONCRETE DECK SLAB

FOR 9.40 M. ROADWAY WIDTH

H00 e,

T Pa Pa T

b b

DHITGIN AL

L% 25 mm  OmGMAL
o 20 mm. -
; / RN
. DE 17 mm.
Py :

pal LK JCEESSS AR N i

<G sgChov
_____ | S——r S — AN
. - — - o - J
et S S 5 5/
—— 08 12 mm
——— =08 V2 mm
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TOealng LBl S0 CASERICA IR

NiRae SETTT
Al e S v
1 i [] ]
U 00 R BN I O

-t
519 12 s1léia b-b
B
i"l—‘g—f B ! i

Aped

= ° ' s
5d1 13 uilaundasn1s1veLLUYAINAALSY

»151997 2 TENDON PROPERTIES

13 mm. (0.5") strand |
| Min. breaking load |
Number Duct Strand t
Tendon ) ype
diameter ! Euronorm 138-79 Strand type
i of internal / ASTM A416-85
untt Grade 270
strands || external (mm.) || or BS 5896:1980, e
Super (kN)
5-1 1 25/30 186 184
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5-2 2 40/45 372 367
5-3 3 40/45 558 551
5-4 4 45/50 744 735
5-62) 6 50/55 1116 1102
5.7 7 55/60 1302 1286
5-12 12 65/72 2232 2204
5.182) 18 80/87 3348 3307
519 19 80/87 3534 3490
=7 22 85/92 4092 4041
=31 31 100/107 5766 5695
=37 37 120/127 6882 6797
=43 43 130/137 7998 7899
i 55 140/150 10' 230 10' 104
5-55
| 13 mm. (0.6") strand |
| Min. breaking load |
Number Duct Strand t
Tendon . ype
diameter | Euronorm 138-79 || Strand type
_ of internal / ASTM A416-85
unit Grade 270
strands || external (mm.) || or BS 5896:1980, KN
Super (kN) (kN)
6-1 1 30/35 265 261
6-2 2 40/45 530 521
6-3 3 40/45 795 782
6-4 4 50/55 1060 1043
6-62 6 60/67 1590 1564
6-7 7 60/67 1855 1825
6-12 12 80/87 3180 3128
6-182) 18 95/102 4770 4693
®15799 3 STRAND PROPERTIES
| 13 mm. (0.5 ") I 15 mm (0.6 ") |
Euronorm ASTM Euronorm ASTM
Strand type 138-79 of A 416 - 85 138-79 of A 416 - 85
BS 5896: 1980 BS 5896: 1980
Super Grade 270 Super Grade 270
| Norminal diameter ~ (mm) || 12.9 | 127 | 15.7 | 152 |
| Norminal area (mm) || 100 || 98.7 || 150 || 140 |
| Norminal mass kgm)||  o7ss | ozrs || 118 ] 110 |
[ Yield strength (MPa) || 1580V || 16702 | 15000 || 16702 |
| Tensile strength (MPa) || 1860 | 1860 || 1770 | 1860 |
Min. breaking load PN (kN) 186.0 183.7 265.0 260.7
| Young's modulus (GPa) || circa 195 |
Relaxation?) after 1000 h )5
at20° Cand 0.7xP, (%) max. .

1) Measured at 0.1 % residual strain (0.1 % offset method)
2) Measured at 1.0 % extension (1 % extension under load method)
Valid for relaxation class 2 acc to Euronorm 138-79 / BS 5896: 1980.

or low relaxation grade acc to ASTM A 416-85

unssu
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