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6-1 PrecasT PRESTRESSED GIRDERS

Cdltrans Standard “1” Girder
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C.G. Prestress Force
Section Properties
"D" | "h" | Area | yb | yt Sb St r Force | Mass
(mm) [(mm)] (mm2) [ (mm4) [(mm)|[(mm)] (mm3) | (mm3) [ (mm)]| (N/m) |(Kg/m)
914 | 382 (279 200| 26 200 E6 | 435 | 479 | 60.3E6 | 54.7E6 | 306 | 6580 | 671
1067 | 535 (306 500 39 800 E6 | 508 | 559 | 78.3E6 | 71.1E6 | 360 | 7223 736
1219 | 687 (333 700| 56 800 E6 | 580 | 639 | 97.9E6 | 89.0E6 | 413 | 7866 802
1372 | 840 (361 000| 77 800 E6 | 654 | 718 | 1189 E6| 108.4 E6| 464 | 8509 867
1524 | 992 |388 300( 102 900 E6| 728 | 796 | 141.4 E6| 129.3 E6| 515 | 9152 933
1676 | 1144 (415 600| 132 600 E6| 802 | 874 | 165.3 E6| 151.6 E6| 565 | 9795 998

GIRDERS
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Cdtrans Standard “Bulb-Tee” Girder

1200
500 200 500

-} Lot

'y
Y

A
Y
A
Y

100,100

| -

\

el |l

!

C.G. Section

uhu

"

Optional Post-
Tensioning Ducts\

C.G. Prestress
Force [

v

R =200 (typ)\

A

o A~
\ ooo'\\/’
/

©o00 00 _J

150

—
at

oy

ooo ool )
\
\—/

oo 0o

-

200

0O 0 0 0o

o o 0o o

0O 0 0 o
"X"

750

A
Y

Section Properties

"D" | "h" | Area | yb | yt Sb St r Force [ Mass
(mm)| (mm){ (mm2)| (mm4) [(Mmm){(mm)[ (mm3) [ (mm3) | (mm)]| (N/m) [(Kg/m)
1400 | 850 [596 500] 155 400 E6| 721 | 679 | 215.5E6|228.8 E6| 510 |14 060| 1433

1550 | 1000 (626 500| 201 200 E6| 795 | 755 | 253.0 E6 | 266.5 E6 | 567 (14 770 1505

1700 | 1150 (656 700|254 200 E6| 870 | 830 | 292.1 E6| 306.2 E6| 622 (15480 1577

1850 | 1300 (686 100|314 500 E6| 945 | 905 | 333.0 E6 | 3475 E6| 677 |16 180| 1650

2000 | 1450|716 300|382 600 E6| 1019 981 [ 3754 E6 [ 390.0 E6| 731 |16 890| 1722

2150 | 1600 | 746 500|458 800 E6| 1094 | 1056 [ 419.4 E6 ( 4345 E6| 784 |17 600| 1794
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Cdltrans Standard “Bathtub” Girder
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Section Properties
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1500

D"
(mm)

e
(mm)

Area
(mm?)

|
(mm?)

(mm)| (mm)

Sb
(mm?)

Sl
(mm?®)

(mm)

Force
(N/m)

Mass
(Kg/m)

1400

925

864 000

191 500 E6

612

788

313.0E6

243.1 E6

471

20 370

2076

1550

1075

925 900

251 500 E6

683

867

368.2 E6

290.0 E6

521

21 820

2225

1700

1225

987 700

321 800 E6

755

945

426.2 E6

340.5 E6

571

23 280

2374

1850

1375

1049 600

403 200 E6

827

1023

487.5 E6

394.1 E6

620

24 740

2522

2000

1525

1111 400

496 400 E6

899

1101

552.2 E6

450.9 E6

668

26 200

2671

2150

1675

1173 300

602 100 E6

972

1178

619.4 E6

511.1 E6

716

27 660

2819

GIRDERS 6-1c
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BRIDGE DESIGN AIDS
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BRIDGE PLANNING AND DESIGN MANUAL
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YOL. Il Design Aids

TENSION AT JACKING END To, ksi

BRIDGE PLANNING AND DESIGN MANUAL May 1962 6-10

200
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ITO

160

150
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NOMOGRAPH FOR FRICTIONAL LOSS AND CABLE ELONGATION

Solution for :

g las+Kl)

RS g lme+rl) Tip * T PETTE
EXAMPLE
Coble as shown: T, = 180 ksi
60" K = 0.0010 /ft.
TI: AL = 0.25

i < = 46° (0.8 radians)

b E = 28,000 ksi
Portion BC: i ++KL=025x08+0.0010x20=022
Line | in Nomograph gives: T, = 144 ksi (T, @ C)

200 Ty =160 ksi

AVERAGE TENSION IN CABLE Tay, ksi

180

fg/gf/z/f///'

5/

90

80

70
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‘\\"-.\‘q_'\_'.lllllllfi”,-'.frf

Tx , ksi

TENSION AT NON-JACKING

END
A

200

190

180

3

f/!/!/f/f/f/

160

2 .58

L2 T T T L T U R

3 8 2 8§ 35

o
o

Portion CD : KL = 0.0010 x 60 =0.06
Line 2 in Nomograph gives: T, =136 ksi (T, @ D)
T,y =140 ksi

Tov L _ 160x20x12

Cable elongation: 4 =

E 28,000

140 x60x12
28,000

= 497 in.
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Typical Sections

General Notes:

.

Prestressed Concrete Slabs

Py is the force required at center of span after all
losses.

Slabs designed for pretensioning.

Concrete strength at time of stressing 4,000 psi {°,

— 4,000 psi at 28 days.

Live Loading = HS 2044, Alternative and permit

Design load.

O = TR LA

Design 35 Ibs. per square {oot for surfacing,
Keyways to be filled with moriar,

See other sheets for railing requirements.
Barrier rail load not included.




N Bridge Design Aids - July 1994

Prestressing Steel Requirements (72 be used with Bridee Standard Detail Sheet XS 1248
36" Wide Units - Strucrere Width 48" Wide Units - Structure Width

4 to 7 Units 8to 11 Units |i20r More Units| 3 to 5 Units 6ito8 Units |9 or More Units
Typical | “L" P i Py 14" Py g Py W Py A" Py 1"

Section | Feet | (kips) |Swands | (kips) |Strands | (kips) |Swrands | (kips) |Swands | (kips) |Strands | (kips) |Strands
(each) (each) {each) (each) {each) {each)

51 0 206 11 178 9 174 8 175 14 238 12 n2 11
2 228 12 195 10 190 9 301 15 260 13 254 12
22 148 8 177 7 124 6 194 10 166 9 161
k! 162 9 139 B 135 7 210 H 182 10 ¥ 9
4 1764 9 151 8 147 7 132 12 200 10 195
15 190 10 64 9 160 8 251 12 116 10 211 9
26 205 i 177 9 172 B 270 13 235 18] m 10

sn 27 219 il 190 10 185 9 289 14 250 12 244 11
28 214 12 204 10 198 9 309 15 268 13 261 i2
. 250 13 7 11 212 10 LY. 16 286 14 278 13
30 264 14 231 12 125 11 349 17 4id 15 294 14
3l 281 15 245 12 39 11 370 18 3 16 314 15
32 296 15 259 13 253 12 £ | 0 341 17 33 16

B |27 | 1 197 | 10 | 191 9 300 [ 15 | 260 | 13 | 250 | 12
34 | 240 | 12 | 209 | 10 | 203 9 |34 | 16 |23 | 13 | 265 | 12
35 | 252 | 12 | 21| 1 |25 | w0 | 16 | 289 | 14 | 281 | 13
3 | 267 | 13 | 233 | 11 |27 | w0 | 390 | 17 | 305 | 15 | 206 | 14
sur | 37 | 281 | 14 | 245 | 12 | 239 | 11 | 37 | 18 |32 | 15 | 32| 14
38 | 204 | 14 | 258 | 42 | 250 | 11 | 385 | 19 | 338 | 16 | 32| 15
39 (311 | 15 [ 273 | 13 |26 | 12 | 407 | 20 | 357 | 17 | 347 | 18
40 | 320 | 16 | 287 | 14 |2t | 13 |43 | 2 | 3w | 18 | 38| 17
ar | 347 | 17 | 305 | 15 |97 | 14 | 454 | 22 | 400 | 19 | 338 | 13
a2 [ 273 | 13 | 239 | 12 |2 | 11 |37 | 18 | 3 | 15 | 32 | 14
43 | 288 | 14 | 252 | 12 | 245 | 1t | 38 | 19 | 340 | 16 | 330 | 15
a4 | 302 | 15 | 266 | 12 | 258 | 11 | 406 | 220 | 357 | 17 | 346 | 16
SIv | 45 | 318 | 16 | 279 | 13 |2 | 12 | 426 | 20 | 375 | 18 | 364 | 17
46 | 332 | 16 | 292 | 14 | 28 | 13 | 446 | 22 | 393 | 19 | 3 | 18
47 | 346 | 17 | 305 | 15 | 206 | 14 | 465 | 23 | 410 | 20 | 400 | 19
48 | 361 | 18 | 319 | 15 | 310 | 14 | 488 | 24 | 430 [ 20 | 418 | 19
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