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ISTANLEY STRUCTVEES

1'3 AVE / ACDC BRIDGE

lECAST PROPERTIES: AASHTO TYPE III

A = 560.00 IN-2
ST = 5070.4 IN-3
YT = 24.730 IN.
TFL = 7.000 IN.

——————— - ———— ——————————

= 1203.99 IN-2
STC = 39104.6 IN-3

I = 125390
H = 45.000
BWEB = 7.000
CONC.= STONE

IC = 371363
HC = 52.500

AASHTO GIRDER BESIGN

IN-4
IN.
IN.

IN-4
IN.

YTC 9.497 IN. CIP B= 96.000 IN.
RPING PROFILE:
NS = 24.000 AREA EA.STRAND = .153 IN-2
lAPS = 3.672 IN-2
HEIGHT TO
X STRAND C.G. DESCRIPTION
l (FT) (IN)
.00 16.170 END OF BEAM
22.75 4.500 HOLDDOWN = 4.50 IN.
l 42.75 4.500 HOLDDOWN = 4.50 IN.
65.50 16.170 END OF BEAM
ADS:
BEAM WT = .583 KLF CIP DECK = .800 KLF
DIAPH.WT= 2.07 KIPS HS LOAD = HS- 20.0-44
I @ X = 32.75 FT. LL MULT. = 1.00
IMPACT = .262

AASHTO 3.23.2.2

S = 8.000 FT.

D = 5.500

D.F.= S/D = 1.455
ll SCELLANEQUS:

st | A4

SB = 6186.0 IN-3
YB = 20.270 IN.
BFL = 16.000 IN.
SBC = 10459.9 IN-3
YBC = 35.503 IN.
CIp T= 7.500 IN.
EFF. PULL= .750*FPU

TO C.G. OF STRAND
TO C.G. OF STRAND

ASPHALT WT

.540 KLF



2+f4

MIN. F'CI= 4.00 KSI P/C F'C = 5.00 KSI CIP F'C = 4.00 KsSI
VOL/SURF = 4.0 P/C WT. = .150 KCF CIP WT. = .150 KCF
SHEAR FSY= 60.0 P/C EC = 4287 KSI CIP EC = 3834 KsI
STR.TYPE = LOW RELAX FPU =270.0 KSI EPS =28300 KSI

PHI (FLEX)= 1.00 DL FACT =1.300 LL FACT =2.167

*********************************OUTpuT***********************************

ES = NI*FCIR
lFS@RELEASE = FS@18HRS - ES

FCIR = APS*FS@RELEASE*(1/A + ECC**2/I) - MBM*ECC/I
FTOP = APS*FS@RELEASE*(1/A - ECC/ST) + MBM/ST
I FBOT = APS*FS@RELEASE*(1/A + ECC/SB) - MBM/SB
REQD. F'CI = 4.000 KSI - INITIAL FS = 202.5 KSI (AT JACKING)
ECI = 3834 KSI RELAX.@18HRS= 1.6 KSI
NI(EPS/ECI)= 7.381 FS@18HRS = 200.9 KSI (BEFORE TRANSFER)
FS BEAM CONCRETE STRESS TOP STEEL
X FCIR ES @RELEASE ECC. MOMENT FTOP FBOT REQUIRED*
(FT) (KSI) (KSI) (KSI) (IN) (K-IN) (KSI) (KSI) (IN-2)
2.08 1.380 10.2 190.7 S5e17 462 .628 1.761 .00
2.75 2.134 15.8 185.1 15.77 3404 - 229 2,397 . 30<K
2.75 2.094 15:5 185.4 1577 3754 -.161 2.345 .00
42.75 ~2.134 15.8 185.1 15.77 3404 - 229 2.397 .30<<
3.42 1.380 10.2 190.7 5.17 462 .628 1.761 .00

MAX. COMPRESSIVE STRESS 2.397 KSI *TOP STEEL REQUIRED BY AASHTO 9.15.2

REQD. F'CI = 2.397/0.60 = 3.994 KSI IF TENSION EXCEEDS 3*SQR(F'CI)
l AT SECTION X = 22.75 FT. OR 0.200 KSI. AN ALLOWABLE STEEL
>X>>>>>>>> USE F'CI = 4.000 KsSI STRESS OF 24.0 KSI IS USED.

(ASSIGNED)

AASHTO-83

iRINKAGE, SH:

ELASTIC SHORTENING, ES:

= 17000 - 150*RH RH= 40.0 %
= 11000 PSI
= 11.0 KSI—

SH

'ES = 15.5 KSI (SEE INITAL STRESS CALC. AT X = 32.75 FT)

iEEP OF CONCRETE, CRC:

————————— - — - ——— ————— -

FCDS = MNC*ECCTR/ITR + MDLC*(YBCTR - YBTR + ECCTR)/ICTR




36{4

FCDS = .989 KSI

YBTR = 20.27 IN. MNC = 5555 K-IN ITR = 125390 IN-4
lYBCTR = 35.50 IN. MDLC = 3475 K-IN ICTR = 371363 IN-4

ECCTR = 15.77 IN.

lFCIR = 2.094 KSI (SEE INITIAL STRESS CALCS. AT X= 32.75 FT)

I CRC

RELA XATION OF PRESTRESSING STEEL, CRS:

CRS = 5.0 - 0.10*ES - 0.05*(SH + CRC)
= 2,0 KSI

12*FCIR - 7*FCDS
18.2 KSI

0
x
(@]
nn

ETAL PRESTRESS LOSS:

SH + ES + CRC + CRS = 46.7 KSI

g |

. —————— - - ——

FINAL FS = EFF.PULL*FPU - TOTAL LOSS PS
= 155.8 KSI AT MID-SPAN

=
O
<
>
[
oy
O
n
n

"

APS * FINAL FS
572.2 KIPS AT MID-SPAN

IFBOT = PS*(1/A + ECC/SB) - MBM/SB - MNC/SBTR MDLC/SBCTR - MLL/SBCTR

FTOP PS*(1/A - ECC/ST) + MBM/ST + MNC/STTR + MDLC/STCTR + MLL/STCTR
MENTS:

X MBM MNC MDLC MLL
(FT) (K-IN) (K-IN) (K-IN) (K-1IN)
2.08 462 659 427 1363
6.55 1351 1935 1251 3936

13.10 2403 3458 2224 6833
19.65 3153 4569 2919 8690
22.75 3404 4951 3153 9259
22.92 3416 4970 3162 9291
26.20 3604 5268 3336 9756
29.48 3716 5463 3440 9960
32.75 3754 5555 3475 9971
42.75 3404 4951 3151 9259

LIVE LOAD MOMENT DETERMINED USING EXACT ANALYTICAL VALUE
E)R LIVE LOAD ENVELOPE AND INCLUDES IMPACT.

RESSES:
————————— FP + BEAM FP + ALL DL FP + ALL DL+LL
l X FTOP FBOT FTOP FBOT FTOP FBOT

(FT) (KSI) (KSI) (KSI) (KSI) (KSI) (KSI)
2.08 «549 1.490 . 690 1.343 s 129 1.213
6.55 .453 1.560 .867 1: 127 .968 .751

13.10 . 269 1.688 1.008 .917 1.183 .263

19.65 .040 1.837 1.016 .820 1.238 -.011




fot6

22.75 -.080 1.910 «977 .809 1.213 -.076
22.92 -.078 1.909 .983 .803 1.220 -.085
26.20 -.045 1.890 1.079 .720 1.329 ~ o od.3
29.48 =~ . 025 1.879 1.141 . 667 1.395 -. 285
32:75 -.018 1.876 1.166 .646 1.421 -.307
I 42.75 -.080 1.910 « 977 . 809 1.213 -.076

1.421 KSI AT X = 32.75 FT.
3.553 KSI < ASSIGNED VALUE

MAX. COMPRESSIVE STRESS
l >>>REQD. F'C = 1.421/0.40

FLANGE T = 7.50 IN. FLANGE B = 96.00 IN. BWEB = 16.00 IN.
F'C = 4.0 KSI ESE+ECE = . 00567 ECU = .003
--STRAIN COMPATIBILITY-- --DEV.LENGTH LIMIT--
_ REINF. DEPTH STRAND PROVIDED ALLOW. REDUCED REQD.
X D INDE X TO N.A. STRESS ULT.MOM. STR.STRESS PROV.MU ULT.MOM.

I (FT) (IN) (IN) (KSI) (K-IN) (KSI) (K-IN) (K-IN)
2.08 37.40 .069 3.57 269.8 35571 155.8 20531 4965
6.55 39.69 . 065 3.57 269.8 37844 257.9 36148 14428
13.10 43.05 .060 3.57 269.8 41176 25316
19.65 46.41 .056 3.57 269.8 44507 32666
22.75 48.00 .054 3.57 269.8 46083 35022
22.92 48.00 .054 3:57 269.8 46083 35147
26.20 48.00 .054 3.57 269.8 46083 37011
29.48 48.00 .054 3.57 269.8 46083 37990
32.75 48.00 .054 3.57 269.8 46083 38227
42.75 48.00 .054 3.57 269.8 46083 35022

AT X = 32.75 FT. 1.2*¥CRACKING MOMENT = 30104 K-IN

I PROVIDED ULT.MOMENT = 46083 K-IN

IHEAR REINFORCEMENT AASHTO 9.20
FSY = 60 KSI F'C = 5.0 KSI B' = 7.00 IN.

l-BY INTERIM AASHTO/1979:
VC = 0.06*F'C*B'*J*D BUT NOT GREATER THAN 0.180*B'*J*D
I AV/S = (VU - VC)/(2*FSY*J*D) BUT NOT LESS THAN 0.100*B'/FSY

X VBM VNC VDLC VLL VU
(FT) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)
l16.38 9.6 14.1 8.8 40.2 129.3
X D J VU Ve AV/S
(FT) (IN) (KIPS) (KIPS)  (SQ.IN/FT)
16.38 44,73 .966 129.3 54.4 .173

----SHEAR REINFORCING (SQ.IN/FT)-----

'-BY AASHTO/1983:
X D VU/PHI  VCI VCW AVCI  AVCW AVMIN AVMIN
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(FT) (IN) (KIPS) (KIPS) I(KIPS) I Rallel %) }(BASED ON BWEB) (**)

1.88* 42.0 219.2 249.5 170.5 .000 « 232 .070 .070
3.28 42.0 211.9 249.5 182.0 .000 .142 .070 .070
6.55 42.0 194.9 247.5 187.3 .000 .036 .070 .070
9.83 42.0 177 .8 170.0 190.6 .037 .000 .070 .070
3.10 43.0 160.7 130.0 196.2 . 143 . 000 .070 .070
6.38 44.7 143.7 105.1 202.4 173 .000 .070 .070
19.65 46 .4 126.6 87.6 206.7 .168 .000 .070 .070
2.92 48.0° 109.6 73.9 184.9 . 149 .000 .070 .070
6.20 48.0 92.5 59.6 190.3 « 137 . 000 .070 .070
29.47 48.0 75.5 47.8 193.5 «115 .000 .070 .070
.32.75 48.0 58.4 40.4 194.6 .075 .000 .070 .070

* AT H/2 FROM SUPPORT.
** BASED ON ACTUAL WEB WIDTH IF DIFFERENT FROM B'

N@IE: MINIMUM HORIZONTAL SHEAR STEEL AS PER 9.20.44 = 0.220 SQ.IN/FT

D STEEL:

MINIMUM FOR ANCHORAGE ZONE (WITHIN D/4 FROM SUPPORT),
r PER 9.21 = 1.400 SQ.IN

SWMARY

SPAN= 65.50 FT

=24.000- 1/2 IN. DIA. STRAND FPU= 270. KSI

CKING FORCE= 744 KIPS FINAL P/S FORCE= 572 KIPS AT MIDSPAN
STRAND TYPE = LOW RELAX

lRPING PROFILE AND HOLDDOWN FORCE AT HARPING POINT(S):

HEIGHT TO HOLDDOWN FORCE
X STRAND C.G. FORCE
I (FT) (IN) (KIPS)
.00 16.170
22.75 4.500 31.8
I 42.75 4.500 31.8
65.50 16.170

HERPING FORCE CAUSES NEGATIVE BENDING MOMENT IN GIRDER BETWEEN THE TIME
. HARPING PINS ARE REMOVED AND THE PRESTRESSING STRANDS ARE CUT.
TOP STEEL OR WEIGHTS MAY BE REQUIRED.

I BEAM HARPING TOTAL TOP STEEL AREA (IN-2,FY=60)

X MOMENT MOMENT MOMENT % UNCUT HARPED STRAND AT PIN REMOVAL
(FT) (K-IN) (K-IN) (K-IN) 100% 90% 80%

6.55 1351 -2476 -1125 .63 .49 53D

13.10 2403 -4952 -2550 1.45 1.16 .88

19.65 3153 -7428 -4275 2.45 2.02 1.59

22.75 3404 -8600 -5196 2.99 2.49 1.98

26.20 3604 -8600 -4996 2.87 2:37 1.87

32.75 3754 -8600 -4846 2519 2.28 1.78



39.30 3604 -8600 -4996 2.87 237 1.87
42.75 3404 -8600 ~5196 2+ 99 2.49 1.98
45.85 3153 -7428 -4275 2.45 2.02 1.59
52.40 2403 -4952 -2550 1.45 1.16 .88
58.95 135:1 -2476 =31 25 «63 .49 «35

é4¢

A WEIGHT MAY BE USED INSTEAD OF STEEL = 38.07 31.77 25.47 KIP AT L/2.

N@E: TOP STEEL CALCULATED USING A LOAD FACTOR = 1.3 AND PHI = 0.9.
FOR OTHER % OF UNCUT HARPED STRAND, EXTRAPOLATE LINEARLY.

LEASE STRENGTH= 4000 PSI (ASSIGNED)
FINAL STRENGTH = 5000 PSI(ASSIGNED)
iAM IS STONE CONCRETE

B

RING PAD CHECK
(SERVICE LOAD REACTION):

ALL DEAD LOADS = 64.0 KIPS
DEAD + LIVE LOADS(W/O IMPACT)= 108.9 KIPS
C‘PLIANCE W/ SEC. 9.8.1.1
ASSIGNED CIP B = 96.00"

1)-1/4 OF SPAN LENGTH :196.50"
2)-C.TO C. OF BEAMS : 96.00"
3)-12T + WIDTH OF P/C FLANGE:106.00"
12T + B'W : 97.00"

APPROX. CAMBER AT RELEASE -1.017 IN.
APPROX CAMBER AT ERECTION 1.5 * -1,017 = -1.525 1IN.
I[WFLECTION DUE TO MOVING HS LOAD W/ IMPACT = .376 IN. = SPAN/(

INSTANTANEOUS AND LONG-TERM DEAD LOAD
FLECTIONS (BASED ON F'CI= 4.000 KSI AND F'C= 5.000 KSI)

--------- ( ECI = 3566 KSI EC = 3987 KSI)
MIDSPAN
I POSITION
' (IN)
RELEASE : PS( -1.63)+BM DL( .54) -1.09
CREEP BEFORE ERECTION -.70
AECTION: PS+BM DL =1.80 67 "
4 WEEKS) ) 0 ’
CHANGE DUE TO DL1 OR TOPPING .69/ 0,
l : PS+BM DL+NON-COMP. DL -1.10 L
CHANGE DUE TO DL2+DL3+SUS.LL (15 =
: PS+ALL DL G SR 08({ T
LONG TERM CREEP .28
NAL : PS+ALL DL -.67

2092)
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