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18 $-AS 22 .04 6C.,2 ll.lS 11.]2 6 
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6 29 . 42 JC .tO 1 . 2G 1&.10 6l.S6 1!.2l l ,C8 1 

1: P-PAC 26.99 ,1,0$ 5.06 l7,7) :2 
6 28.39 ''·~1 1.0~ :, . lS SJ.S( :l.lJ J,Oi 7 

10 P· P"I.C' 2!.12 U.l5 S.:4 17.70 H 
6 2t.Sl lS.OO 1.).0 16.0~ 0~.56 11.23 l.Oi 1 

9 p ,.f''-C 27.!1 61.24 ),!Jt 11 . 67 13 2 
~ 2t. :l ),.00 '-21 !~.11 6l,S6 11.23 1.01 7 

8 P~PAC ~1 .$$ 6l,lC J.OS 17.65 l~ l 
G la.a6 J~.oo 7.li 16.2l 63.56 11 .2l l.O~ 7 

• : eAA Sl'~ t.t:JS 'r.i.AN ~ AA!IRTO HINL'f.m. ($,2U 
2 : BAR SJ>AC'It'i4 t.Ul ~ 1llt P~ c;.vnu..-.::; MUlL~. C&P.. V!S. DET. l 
3 : 8M SPIICI~ r.Qoli.E T"M.N TH& .v..sH'rO MAXI~ (l8' ). (8.20) 
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nne HIGH CANTilEIIOI ABUnlENT H · 27FT 11 :1 5:34 09118189 PAGE 5 

··································~·..··~~··············· 
• SERVICC PLE LOADS !SEA) FOR AllliTUENT DESIGII (K.FT) • 

···································-···-···-··-·-··..·-······--······························-·­
:-VERTtCAl.-:--- LATERAL-:- HEEl -:-TO£-. 

GRP CA TOTAL ECCEN TOTAL CAP MAX CA~ MAX CliP ·--- ·--
IH I "379. 0.21 1337. 1550. 96. 140. 109. 133. OK 

IH 2 "379. .0.59 1003. 1434. 127. 140. 81. 133. OK 

IH 3 4286. •0.20 11 7!it 14 71. 109. 140. 88 133. OK 


4286. ·0.88 884. 1375. 135. 140, 82. 133. OK
•·II~ I 3978. 0.38 1337. \480. 81. 140, 103 133. OK 

II 2 3978. .0.50 1003. 19EiS. 112. 140. a• 133. OK 


Ill I 2504. .0.25 906. 1369. 67. 210. 58. 109, OK 

Ill 2 2504. •1,08 724. 1298. 86. 2 10. • ll. 109. OK 

IV I 4379. 0.81 1406. 1743. 81. 175. 118. 188, OK 

IV 2 4379. .0.20 1072. 1627. 112. 175. 100. IU OK 

IV 3 3885. 0.38 1248. 1595. 79. 175. 100. 166. OK 

IV 388S. .0.37 953. 1499. 105. 175. 85• 168. OK
•v I 236&. ·I 58 0. 1221. 89. 210. 37. 19,, OK 

SUI.VAARV Of' COH'TROWIIG LOADCASES 
(RAllO • CAP I LOAD) . 

GRP CA DESCRIPTIOO lOAD' CAP RAT10 

II I TOTAL LAT(RAI. LOAD 1337. l l.!l). 1.11 OK 
.. • IMX HEEl LOAD 135. 140. 1.04 OK 

IH I MAX TOE lOAD 109. 133. 1.22 OK 

• 
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Rebar Data- (110) 

Columns 
I - 10 

Entry 
NUMBEROR REBARLAYERS 

Variable 
NBAR 

Unll$ 

Rebar Data- (7F10.0) 

NOIC: The number of lines in lhis section is equal to the !111.Th1BER OF REBAR LAYERS 
(NBAR). 


Columns Entry 

I 10 REBAR LOCATION 


II 20 REBAR LAYER 

21 30 TOTAL BARS 
31 40 BAR SIZE 

41 50 COVER 

51 60 BUNDLE PATIEH.N 

61 70 SKEW ANGLE 


Prestress Data - (2F10.0) 

Columns Entry 
I - 10 TOTAL AREA PRESTRESS STEEL 

l l - 20 DIST BOTTOM TO C.G. P/S STEEL 

Loed Data - (A40) 

Columns Entry 

1 - 40 LOAD TITLE 


Load Data· (6F10.0) 

Columns Entry 
I 10 MAX MO~ffiNT DEAD LOAD (DL) 

II :w MAX MOl\ffii\'T H-LOAD (LL+J) 

21 30 MIN MOMENT H-LOAD (LL+I) 

31 40 MAX MOMENT P-LOAD (LL+I) 

41 so OTHER MO!>ffil\IS 

51 60 SECO!'·"DARY MOM&.-r 


Load Oats- (SF10.0,10x,F10.0) 

·Columns 
I 10 

II 20 
21 30 

Entry 

...xiAL DEAD LOAD (DL) 

MAX AXIAL H-LOAD (LL+I) 

MIN AXIAL fi-LOAD (LL+I) 


Vorlobfc UniiS 

LOC(I) 

LAY(!) 

1\11(1) 


COVER(I) In 
BUJI.'D(I) 
SKEW(I) Degnoe.s 

Variable 
AS(!) 
DYS(I) 

Variable 
LHEAD 

Vari3blt Unjl$ 

OM Kip-II 
I·JMAX Kip-ft 
HMIN Kip-ft 
PMAX Kip-ft 
AM Kip-I\ 
SECM Kip·II 

Vorioble Units 
OMP Kip 
HMAXP Kip 
ID1!NP Kip 

Concreto Dttsfgn Program ---------------- Pago5·4.2S 
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TnlE HIGH C.Vfll.EVER ABUTMEJIT H · 27FT PAGE 7 

oo 0 o o o oooo oooo o'oo.acoo.o •••oo oo oooo ooo 0 o o o o o o o oo o ooo ooo o oooo •••o o o o oo o o ooo -o o • oo 

• SlCM MOMENTENVELOPE AND AEOUIIiEO STEEl AREAS (OAR CUT-OFFS) • 
•••••••••••• 00 • • •• • • • 0 •• 0 0 ••••• •••••••••••••• •••••••• • ••••••••• 0 • • ••••••••••• · · - · ••••••• 

(APPLIED MO/A9<T -GROOP IV CASE 1) 

(BACI<Flll, SURCHARGE. BEARING PAD SHEJJ! AllO OTHER lATERAl. lOAD) 


O*STANCE mot.t I.PPUCO :- STRESS-: STEEl 8AA 8AA BAAS ERAOfl 
TOP~FOOTUIG IAO~AEIIT FC FS AAEA SZE SPACE REO COOE 

(Fl) (K·Fl) (1($~ (K~ (SI) ~14) 

0.00 10081. 1.16 23.8 193.1 11 7.0 127 
1.00 &GOS. 1.09 2<;.0 176.3 11 7.9 113 
2.00 BG03. 1.02 23.~ 1i7.6 11 6.6 101 
3.00 7572. 0.&~ 23.8 140.• 11 9.9 · 90 
•.00 6811. 0.89 24.0 123.2 11 11.J 79 
5.00 6017. 0 .82 23.8 109.2 11 12.8 70 
6.00 5217. 0.71 23.9 11 1<.7 II 
7.00 "618. 0.71 23.9 ~·82.7 11 17.0 53 
8.00 4007. us 23.8 71.8 11 19.5 48 3 
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Strength Design (Load Factor Design) (H·FAC, P·FAC) (Codo 8.16) 

The theory i.<-b:ued on lhe :usumptions outliood In article 8.16 of !be Code and on satisfll(:tioo 
of the applicable conditions orequilibrium ofinltnul =andeompatibitil)' orslrains. This 
ttUows the engineer to input multiple layers of steel which nlay be in ten~ion or compression 
depending on the applied loads. 

Suength Design Equations for a Single Tension Layer. 

Mu < = PhiMn 

Mn = Asfy(d·a/2) (8·16) 

• = As fy/.85 r·. b <8-17) 
pb (.85 BI f', lfy) (81000/ 87000 +fy)(S-18) X 

Mer = 1.S (f'J••.s (IN•> 
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Definiti ons 

A Effective tensionorc3 orconcrete surroundingthe Oexuraltcnsion reinforcement and= 
having the same centroid as that reinforcement. divided hy the number of bars. 

A$ = Area of tension reinforcement 
b = Width of compression face of member. 
bw = Web width. 
d Distance from extreme compression fiber to eenuoid of n:b>r layer.= 
de = Thickness ofconc:rt:tc OO\"Ct from cxaeme tenSion fiber to center of tensile reinforce-. 

ment closest to the ten<ion face. 
Ec Modulus of elasticity ofconcrete (57000 x (!'.) · • .S).= 
Eo e Ultimate concrete compressive suain (.003 in/in). 
Es Modulus of elasticity of the steel re.bars (29000 ksi). = 
r·• = Ultimate concrete-compressive slress. 
fs = Allowable steel sue.<.<. 
fy = Yield scr=; of reinforcemenL 
I Moment of inertia of the section.-p = Tension reinforcement ratio. 
pb c Reinforcement ratio producing balanced suain conditions. 
M = Moment at oeoice le"el (SER). 
Mr..= Nominal momenl Jtrength of section. 
Mu = •Fiii.CIOred moment a1 soction. 
Mer= Cracking moment (Code 8.13.3 Equation 8·2) 
n = Modular rJtio of elo.<ticity (Es!Ec) 
Phi = Strength reduction factor. 
Yt = disUJlce from th: nc:utr.J.1axis to the extreme rension fiber. 
z = Factor related 10 exposure conditions and a maximum crack width permitted. 

• 


Ccncrete Oe:sign Program 
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YOUR ABUT FUNIJA£ IS: SPREAD ..••....... •...................•..• 

SHORTSEATABUTVEHT 

ss YES 
3.25 60.00 
2.00 10.60 

34.00 10.60 
5.60 10.00 

2 IG.OO 
3$50 6.(10 

5 0 
s 0 
6 0 
6 0 
6 0 

:JC8 120 
1.30 2.17 
0.00 YY'(YY 
0.00 YYYYY 

SPREAD 
40.00 

2.00 
1.00 
0.39 
1.00 
2.00 
2.00 
2.00 
2.00 
1.00 
6.00 
200 
1.30 

2.00 

DESIGN SLO 
40.00 

170.00 0.30 3.00 33.00 
2.00 2.00 1.00 
0.00 0.00 
3.00 
0.00 0.00 0.00 

.$4 0 0 
1.30 1.69 1.30 1.30 
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11!\.f SHOilT SEAT A8tiTMENT PAGE 1 

········ ····· ····· ··············· ·~························~ ·······-~·..···•······•••··•· 
• ABUT • 
• ABUTMENT OESIGII PROGRAM • 
• iSS) SHOfl'r SEAT • 
• (HC) HIGH CANTI~EVER • 

CALIFORNIA OEPAATMENT OF TRANSPORTATION • 
• VERSION l .OO oD.oa.aa 

· -···. 0 • •••••••••••• 

• GEIIERAI. OATA • 
••••••• • 0 ••• 0 0 • 0 •• 0 · -·.- -.._. . ......... · -· -· ··••• 0 • 0 •••• 0 • •••••••• 0 • ............ -.""'-·---· · -· 0 ••• 0 ••••• 0 ••••• 0 


. 

TYPf ABUTMENT CliJGH CANTILEVER) • SS 
TYPE SUPERSTRUCTURE (CIPIPS?) • YES 
TYPE FOOTING • SPREAD 
TYPE ANALVSIS • DESIGN 
TVPEOESIGN (SERVICE LOAD DESIGN) • SLD 

MATERIAL PROPERTIES: 

ULTIMATE CONC!lETE COMPRESSIVE smESS (FC) • 3.25 KSI 
YIELD STRESS FOR STEEL REBAAS (FV) • 60.0 KSI 
AU.OWAOI.E CONCRETE STRESS ('14 FC) • .co.o % 

U KSI 
ALLOWABLE STEEL STRESS ('14 FV) • .cQ.O '14 

• 24..0 KSt 
YOUIIGS IAOOUlUS FOil CONCRETE (EC) • 32.C9. kSI 
YOUNGS ~IOOUtuS FOR STEEl. REBARS (E$) . 251000. KSI 
MOOULAA RAllO (ES.'EC) (N) • 8.92 

BACKFILL SOIL OATA: 

DEPTH OF FI.L ON TOE • 2.00 FT 
DEPTH OF FILLON HEEL 10.60 FT 
DEPTH OF SURCIII\GE ON HEEL • 2.00 FT 
ENVIRONMENTAL FACTOR !Zl • 170.00 KilN 
COEF OF ACnVE EARTH PRESSURE IKA) • 0.30 

FOUNOATION SOlL OATA: 

IAAX BEARING CIJ'ACnY- SERVICE 3.00 TOtiSISF 
FRICTION A>ICILE (PHil • 33.00 OEGRE£5 

http:oD.oa.aa


•••••••••••••••••••••• 

BRIDGE COMPUTER MANUAL OCTOBER 1989 5-S 33 


TITlE SHORTSEAT ABUTMENT 11:25:22 09/18/89 PAGE 2 

• STRUCTURAL DATA • 
• ··- · 0 • ..... . ... ....................... ·~•••..,••••• • • • • 0 0 . ...... 0 . ......... ...................... . .. . 


ABUTMENTDATA: 
--- ·····-·­
'I.ENGTH • 34.00 FT 
HEIGHT FROM TOP OF FOOTII'IG 10.60 FT•
BACKWALL THICKNESS • ),00 FT 
SEAT WIDTH • 2.00 FT 
OISTA"CE FROI.t FOOni'IG TOE TO SEATFACE 2.00 FT 
DISTANCE Ff!OI.t SEAT FACE TO C.L. OF BEAniNG • 1.00 FT 

BACKWALLHEIGHT ABOVE SEAT LEVEL • S.GO FT 
WEIGHT OF EXTERIOR SHEAR KEYS • 10.00 K 
UNIFORM WEIGHT OF BARRIER • 0.39 KIFT 

WING WALLDATA: 
···--~..---
NUMBER 2 WAUS
LENGTH • 16.00 FT 
THICKNESS • 1.00 FT 
ENO WALL DVAENSlON • 3.00 FT 

FOOTII'IG DATA: 
----··-· 
LEI'IGTH • 35.50 FT 
WIDTH • 6.00 FT 
DEPTH • 2.00 FT 
WIDTH OF FOOTING KEY 0.00 FT• 
DEPTH OF FOOTING KEY • 0.00 FT 
DISTANCE FROM TOE TO KEY 0.()0 FT 
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T11l£ SHORT ~TASUTMEm 11:2:5:22 0!111&~9 PAGE 3 

• REBARAI<DLOADOATA • 
••• 0 •••••••••••••• • ••_.... . ...... ....... . . ................. · -········· -·····-· • • ••••••• 0 0 0. 0 •••• 


RE&AR LOCAT10N BAA SIZE COVER(IN), ._____ NO. OF BARS 
·--·· ­--·-···-·· 

BACKWAI.L s 0 2.00 

STEM 5 0 2.00 

FOOTING TOP 0 2.00
•FOOTTo;G BOTTOIA~EU 0 6.00 

FOOTI~O BOTTOM (TOE l 0 6.00
•• 

SERVICHOAO DATA (KFS). 

TOTAL :• LIVE LOAD < TOTAL LATERAL OTHER OTHER 
DEAD TOTAL 1.15P+H BEARING EARTH LATERAL VERTICAL 
LOAD H·lOAD P·LOAO PAD SHEAR PRESSURE LOAD LOAD 

-···-··--- ---•+•-
LOADS 308. 12<>. 2<>0. SA. o. o. 
FACTORS 1.30 2.17 1.30 1.30 1.69 1.3[1 1.30 

DISTANCE ABOVE SEAT TO OTHER LATERAL LOAD • 000 

DISTANCE FIIOI.I HEB. TO OTHER VERTlCAL LOAD • 0.00 

COitSIDEROTHER LOADS 01 LOAD GROUP (YIN) 1 23• 5 ' 234 5

YYYYY yyyyy 
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TITlE SHORT SEAT ABUTMENT 11 :25:22 (19/18!89 PAGE 4 

·······································~····· 
• • !OMS NT$ ABOUT TOE OF FOOTING (I<.FT} • (SERVICE) ......... ....... ......... ... .... ... .............. ..... ..................................... 


LATERAl EARlH L();.OS 
(BACKfllL TO TOPOF BACKWAU) FORCE ARI.I MOt.!ENT 

EARlH PRESSURE (1<A - 0300) 91.4 •.a> w . . 
EARlH PRESSURE (1<A..0.22SI 68.6 •.a> 228. 
SURCHARGE PRESSURE (KA ..0.300) 2i.O 6.30 183. 
SURCHARGE PRESSURE (KA . 0.225) 2 1.8 6.30 137. 
EARlHOUAKE 0.0 0.00 o. 
t.ATERAL EARTH LOADS 
-·-···--··-·-··-- ..---..-··-----­
(CIP.1'S CASE Ill · BACKFILL TO SEAT LEVELl 
EARTH PRESSURE (KA · 0.300) 2:8.2 2.33 66. 
EARTH PRESSURE ()<A · 0.225) 21.2 2.33 
SURCtiARGE PRESSURE IKA -<>.3001 16.1 3.$0 56·~, · 
SURCtiARGE PRESSURE (KA -<l.22S) 121 3.$0 <2. 

SOPERSTRUv'"TURE LOADS 

DEAD LOAD - 3.00 42._ 

H-UVELOAD 12o. 3.00 -360. 

P.UVELOAO 200. 3.00 ..... 

BEARlllG PAD SHEAR 54. 7.00 378. 


OTHER LOAOS ··--..-·--···-----··------ ·· 
OTHER l.ATERAL LOAD 0.0 7.00 o. 
OTHER VERTICAL LOAD 0.0 6.00 o. 
ABUTI.IENTDEAOLOADS 

BACKWALL 28-6 •.ao ·1;>9. 

SEAT 76.5 :1.50 -. 

FOOTlNG 63.9 3.00 ·192. 

FOOTING KEY 0.0 0.00 0. 

Y.IIIGYIALL TOP RECTAIIGIJlAA SECTION 12.6 12.00 ·1S1. 

Y.IIIGYIALL BOT TRIANGUlAR SECTION 16,0 U 7 ·154. 

BARRIER 11.7 1 1..50 •13$. 

SIDE KEYS 10.0 11.50 90. 


SOIL DEAD lOADS - -··------·----
SOIL ON HEEl (SACI<FllL TO TOP OF BACKWALl) 40.1 s.so ·224. 

SOIL ON HEEL (CJP.1'S BACKFILL TO SEATl.EVEl) 19.2 s.so ·106. 

SOIL ON TOE 17.0 1.00 •11. 

SURCHARGE ON KEEL 7,7 5.50 ..t2. 
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TITLESHORTSEAT ASUTMENT 11:25:22 09118189 PAGE 5 

····· ··························~·· ·····~·· ······· ······· 
• SERVICE l OADS (SEA) FOR ABUTMENT DESIGN (I<.FT) • 
O.ooO 0.0 ... 0 0 0 0 0 o·-oo oo-o ooooO OOooooO 0000000 0 0 0 0 I 0 0 ooO 0 00 ooo 0 Oo O o 00000 0 0 o oo t o ooooOooOooo o o-·oo o o 

:---APPLIED LOADS-: SAFlEYFACTOR :-STRESSES-: 

GAP CA LAT VERT ECCEN SUOE OVER HEEl TOE AllOW RATlO 
··-··· IH I 120. 713. 0.11 2.4 4.6 3.0 3.7 6.0 1.6 

IH 2 90. 713. <l.09 3.2 6.2 3.6 3. 1 6.0 1.6 OK 
IH 3 91. 105. .0.12 3.1 6.7 3.7 2.9 6.0 1.6 OK 
IH 4 69. 705. .0.26 4.2 9.0 4.2 2.5 6.0 I .A OK 

1 120. 593. 0.13 2.0 4,0 2.4 3.2 6.0 1.9 OK" 2 90. 593. ·0 .10 2.6 5.3 3. I 2.5 6.0 2.0 OK" 1 44. 223. ·0.76 2.0 7.8 1.8 0.3 9.0 4.9 01( 
111 2 33. 223. .0.89 2.7 10.5 2.0 0.1 9.0 4.5 OK 
IV I 17<4. 713. 0.64 1.7 2.6 12 s.s 7.5 1.4 OK 
IV 2 ...... 7t3. 0,44 2.0 3.3 1.9 4 ,8 7.5 1.6 OK 
IV 3 145. 585. c.so 1.6 2.9 1.4 4.1 7.5 1.8 OK 
IV 123. 585. 0.34 1.9 3.3 1.8 3.7 1.5 2.0 OK 

"' 

•v 1 o. 527. .0.76 0.0 o.o 4.4 0.6 9.0 2. 1 OK 

SUI.VAARY OF CONTROlliNG lOAD CASES 

LOADS (A) (8) RATIO 
GAP CA DESCRIPTION OESCRIPTION (8/A) 

IV 3 SLIDING FORCE - 145. FRICTION FORCE - 236. 1.62 OK 

IV I OVERTURN MOMENT - 945. RESTORE MOMENT - -2625. 2.78 OK 


IH • MAX HEEl STRESS • <.2 AU.0\'1 HEEL STRESS .. 6.0. 1.44 OK 

IV I MAX TOE STRESS • 5.5 AllOW TOE STRESS • 7.5. 1.36 OK 
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nTLE SHORT SEAT ABun.tENT PAGE 6 

.....·······-····-·-·...··-·........................... 

• ST(EL REQUIRED · SERVICE LOAD DESIGN (SLD) •.....................................................................................................
-

KEY TO REBAR LOCATIONS (BAR LOC) 

1 . BACKWAU 
2 · STElA 

3 • fOOTING TOP 

• • FOOTING BOTIOM (ltEE1) 

5 • fOOTVlG 80TIOM (TOE) 


BAR LOADS APPLIED :-STRESS...: EFF ST'"oEI. BAR BAR BARS ERROR 

L0C GAP CA MOMEI<T FC FS OEPT\l AREA SIZE SPC REO CODE 


(K·FT) (KSI) (KSJ) (IN) {SI) (IN) 


1 70. 0.36 u.s 9.7 •.o 5 33.6 13. 3 
2 628. 1.35 29.8 33.7 7.8 5 16,8 25 
3 Ill 2 ' · 16. 0.01 20. 1 21.6 0.4 8 213.0 1 3 

IH ~6. O. t-4 18.4 17.6 1.8 6 140 .4 3 
5 IV 1 318. O.A1 28.7 17.& 7.S 24-•• 18 3' 

ERROR CXXlES: 

1 • BAR SPACING LESS liWlMSHTOMINIMUM. (CODE8.:!1) 
2 • BAR SPACING LESS 'nW< PREF'ERRCD CALTRANS MINIMUM. (OR. DES. DET.) 
3 • OAR SPACING t.IORE '!MAN nlE AASHTO MAXUAU!A (18"~ (CODE 8.20) 
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INPUT DATA FOR MAT (XEDIT) 

GENERAL DATA- CA40.!0X.F5.0l 

Columns Entry Variable 

I· 40 
51 . 55 

PROJECT nn.E 
VERS ION (enter 2.00) 

HEAD 
VERS 

GENERAL DAJA - C8X.U .7X.A3,4X.A6.4X.A6.7X.A3l 

Columns Enlry Variable 

9 . 10 
18.20 
25-30 
35-40 
48-50 

TYPE ABUTME!\'T (SSIHC) 
TYPE SUPERSTRUCTIJRE (YES/NO) 
TYPE FOOTING (PO..E/SPREAD) 
TYPE ANALYSIS (DESIGN/CHECA") 
TYPE DESIGN (Sl..D/LFD) 

TABUT 
TSUP 
TFOOT 
IDES 
TANAL 

MATERIAL PROPERTIES· C4FIO.Ol 

Columns Entry Varinhle UniL~ 

I • 10 
11 -20 
21 • 30 
31 . 40 

Ul..T CONCRETE COMPRESSrv:E STRENG'Ill 
YlELD STRESS FOR STEEL REBARS 
ALLOWABLE CONCRETE STRESS 
ALLOWABLE STEEL STRESS 

FC 
FY 
FCA 
FSA 

Ksi 
KSJ 
% 
% 

BACKFILL & FOUNDATION SOU. DATA. IZFIQ.Ol 

Columns Entry Variable Units 

1 - 10 
I I • 20 
21.30 
31 -40 
41.50 
51.60 
61.70 

DEP'Ill OF FlU.. ON TOE 
DEPTH OF FILL ON HEEL 
DEPTII OF SURCHARGE ON HEEL 
ENVffiOl\~ffiNTALFACTOR 
COEF OF AC!'IVE EARTii PRESSURE 
MAX BEARING CAPACITY · SERVICE 
FRICTION ANGLE 

DTOE 
DB 
PHEEL 
z 
KA 
SCAPS 
FANG 

Ft 
Ft 
Ft 
K/ln 

Tons/sf 
0 
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ABliTMENT DATA - C6F! O.Ol 

Columns Entry Variable Units 

I - 10 LENGTH AL Ft 
II- 20 HEIGHT FROM TOP OF FOOTING AH Ft 
21 - 30 BACKWALL 'lliiCKNESS DT Ft 
31-40 SEAT WIDTH SW Ft 
41-50 DISTANCE FROM FOOTING TOE TO SEAT DTS Ft 
5 1 - 60 DISTANCE FROM SEAT TO C.L. DEARING DSIJ Ft 

ABJJIMENT DATA- !SF !O.ID 

•
Colunms Entry Variable Units 

1 - 10 BACKWALL HEIGHT ABOVE SEAT LEVEL llll Ft 
II - 20 WEIGHT OF EXTERIOR SHEAR KEYS PSK Kips 
21-30 UNIFORM WEIGHT OF BARRIER Ull KipS/Ft 
31 - 40 VERTICAL DIST. FROM SEAT TO FILLET DSF Ft 
41 - 50 STEM THIC!CT\'ESS ST Ft 

WING WALL DATA - at0.3F!O.Ol 

Columns Entry Variable Units 

I • 10 NUMBER NW 
II· 20 LENGTII WL Ft 
21 -30 THICKNESS WT Ft 
31 - 40 END \VALL DIMENSION WE Ft 

FOOTING DATA- <6E!O.Ol 

Columns Entry Variable Units 

I - 10 LENGTH FL Ft 
II • 20 WIDTH FW Ft 
21 - 30 DEPTH FD Ft 
31 - ~0 WIDTH OF FOOTING KEY KW Ft 
41 - 50 DEPTH OF FOOTING KEY KD Ft 
51 -60 DISTANCE FROM TOE TO KEY DTK Ft 
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PO,E DATA· 0!0.5El0.0\ 


If typo of fooling is SPREAD, skip I'TLE Oi\ T A S«:tions and go to REBAR DATA section. 


Columns Entry Vorioble 'Units 

I • 10 
I I · 20 
21.30 
31.40 
41 - so 
51. 60 

NUMBER OF ROWS 
VERTICAL Pll..E CAPACITY . SERVICE 
LATERAL PU.E CAPACITY· SERVICE 
LATERAL PILE CAPACITY · ULTIMATE 
Pll..E DIAMETER 
BATTER FACI'OR 

NROW 
PCAPS 
VCAPS 
VCAPF 
PDIA 
BF 

Tons 
Kips 
Kips 
In 
Ft 

PD.E DATA· NROWIF !0,0.21!0l 

The number of lines in this section is equal to the NUMBER OF ROWS or piles (NROW). 

Columns Entry Vorlnble Units 

I • I 0 
I I • 20 
21 • 30 

DISTAI\CETOTOE 
NO. OF PILilS IN ROW 
NO. OF PILES BAITE.R.ED 

XP(I) 
NP(I) 
NB(I) 

Ft 

REBAR DATA· SIZIJO.FIO,Ol 

There arcS lines in this section that correspond to the 5 bar loc:uions con~'ide~d. 

Key to Rebar Locations 

I 
2 
3 
4 
S 

Backv,:all at seat level 
Stem at top of fex»ing 
Top offooring 
Bottom of footing M heel side 
Bouom offooting on toe side 

Columns Entry Variable Units: 

I • 10 
II • 20 
21 • 30 

BAR SIZE 
NO. OF BARS 
COVER 

lBAR(I) 
NBAR(I) 
COVER(!) In 
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LOAD DATA· C4EIQ.fl.JOX.2F!O.Ol 

Columns 

1 . 10 
II· 20 
21 . 30 
31 . 40 

51 . 60 
61.70 

Entry 

DEAD LOAD 
H-LOAD 
P·LOAD 
DEARING PAD SHEAR 

OlliER LATERAL LOAD 
OTHER VERTICAL LOAD 

LOAP FACTOR DATA · OFI O.ffi 

Col umns 

I · 10 
II · 20 
21 • 30 
31.40 
41 .50 
51 • 60 
6!. 70 

Entry 

DEAD LOAD 
H-LOAD 
P-LOAD 
BEARING PAD. SHEAR 
LATERAL EARTH PRESSURE 
OTHERLATERALLOAD 
OTIIER VERTICAL LOAD 

OTHER LATERAL LOAD PATA • IF!0.05X.5A !l 

Columns 


I • 10 


16.20 

Enlry 

DISTAKCE ABOVE SEAT TO OTHER 
LATERAL LOAD 

CONSIDER OTHER LOAD IN GROUP 
LOADS (Y/N) 

OiliER VERTICAL LOAD DATA • IE10.0,5X.5All 

Columns Entry 

I • 10 DISTANCE FROM HEEL TO OTHER 
VERllCAL LOAD 

16. 20 CONSIDER OTHER LOAD IN GROu'P 
LOADS (YIN) 

Variable Unils 

DL Kips 
HL Kips 
PL Kips 
VL Kips 

OL Kips 
ov Kips 

Variable 

FDL 
FHl.. 
FPL 
FVL 
FEP 
FOL 
FOV 

Variable Units 

DOL Ft 

GRL(I) • GRL(S) 

Variable Unit~ 

DOV f l 

GRV(l ) GRV(5) 

http:IF!0.05X.5A
http:C4EIQ.fl.JOX.2F!O.Ol
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FLEXURE DESIGr\ THEORY 

SERVICE LOAD DESIGN (SLD) (Code 8.15) 

For investigation or stte.Sses at the service level. the straighl·line theory of stress and strain is 
used as outlioed in aniclc 8.15.3 of lbc Code. 


Working Stress •qualions for a Single Tension Layer: 


M • A •f•jd 


j • l-k/3 


k 
 •v2pn + (pn) 2 • pn 


n = E/E 


p =A•lbd 


2M 
f •< kjbd2 
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LOAD FACTOR DESIGN (U'D) (Code 8.16) 

The theory is based on the assumptions outlined in article 8.1 6 of the Code and on satisfaction or 
the applicable conditions of equilibrium or internal stresses and compatibility of S<r.~ins. This allows 
the engineer to input multipl~ layers of ~toe1 wh.ich m.1y be in u::nsion or compression depending on 
the nppliod loads. 

Sh'<ngth Desien Equ:~tions for a Single Tmsion l.a)er: 

M• e A f (d - n/2) {8-16) .' 
~ A,fy {8-17)• .85f'cb 

(8-18) 

Distribution of A exur-•1 Rtinforttmtnl (Crack Control) 

(Code 8. 16.8.4) 


r = z {8·61) • 
~{d.A) 

f, <~ .6(f) 


f• >= 20 Ksi, forGrode 40 Steel 


f• >= 2A Ksi, for Gnode 60 Steel 




BRIDGE COMPUTER MANUAL 	 OCTOBER 1989 5-5 44 


DEFINm ONS 

A 	 Effecrivc tension area of concrete surrounding ahe flexural tension rei11forcement 
and having the same centroid as that reinforcement, divided by the number o.f 
bar.>. 

A• 
; 	 Area of tension reinforcement 

b • 	 Width of compression face of member. 
;b. Web "idth. 


d = Distance from extreme compression fiber fO cenrroid of rcbar layer. 

d, • Thickness of concrete cover from extreme 1ension fiber to center of tensile 


reinforcement closest to rhe tension face. 

E = 	 Modulus of elasticity of concrete 57<XXl x We 
' E. = Ultimate con<.Tctc compressive strain (.003 in{m). 


E• = Modulus of ela.<ricity of the steel rebars (29<XXl ksi). 

r• = Ultimate concrete compressive stress. 

f• 

; Allowable steel stress. 


i· 
 = Yield stress of reinforcement 

; Moment of inertia of the section. 

p ; Tension reinforcement ratio. 
Reinforcement ratio producing balanced strain conditions. 1\ = 

M ; 	 Moment at service level (SER). 
M• 

; 	 Nominal moment sttcngth of section. 
M, ; 	 Factored moment at section. 

; Cracking moment (Code 8.13.3 Equation 8·2)M" 
n ; 	 Modular ratio of ela.<ticicy (EjE,) 

9 = Strength reduction factor. 

Y, = distance from the neutral axis. to the extreme tension fiber. 

z = 	 Faclor related lO exposure conditions and a maximum crack widlh penni ned. 




