FLOOD CONTROL DISTRICT

_ RECEIVED 4
Property of , 1 3
Flood Control District of MC Library NOV 0 4 1994 §
. ?leas ety { ; TSNS e __"., A
M e {8
Phoenix, AZ 85009 ' "' 3 xi
° =13
i
1
®
for
10 x 10 BOX CULVERT
&
*®
Old Cross Cut Canal
Drainage Improvements
. -
Indian School Road to McDowell Road
*
FCD Contract No. 94-24
November, 1994
3 n,
®
e ENTRANCO

A103.808




GENERAL NOTES:
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| < b4 < 2 |x|< 2 @ | < z
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6 112°R3 —11'] 8'-2" | §5'~0" i |5 {12723 -2" |7 }i2"[23'-2" 6 |6 10'-9" | 7'-6" steet sholl conform to ASTM Specification AGIS,
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JOINT NOTE:

Construction ,oml spacing in the walls and 1op slab shall Aot exceed
B8'~6", ond in the botlom sicb sholl not exceed 5O°, with reinlarcing
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sneerno . oF b

® . " . e ENTRANCO L PRO.!ECT NO 3-940° -0
'PROJECT X-CvT CANAL PLAN Dimens/ons
7, SUBJECT DodalE 10x10 ¢BC JOINT aﬂaﬁb/ Variable<
. MADE BY WQK DATE M CHECKED BY vA / DATE 7/4,/
_STAAD -TIC  INPUT Fok Fiuk RUNS
Jotnt loordmetes @ MEMBEL  [Z]
° M ember In&dgnc& _— .
- (o333 (13583 , 13333 (24907, 11.3333)
o NG Zl e
¢ / T < | — A l
e T T O
| E E ‘ ‘m ™N
fn ] - ] O
Y /0 o XN
° \
< ‘ :w
L) —_%- \L - \ \ \
r ® 3. @ @ *
| (o0) 104523 ,0) szw@ o)
° CLOPERTIES b = (2"
MEMBER. T Ax=bT  Tz: Tx(bd%2)/20 %
| 1" | 133> | 97544
® 2 " | 13333 [ 19715 &4
3 2" | 10833 | .1059
4 0" | ©.8333] 0482
S 13" | 1.og33 | .1059
Py b-IS "' | 1.3333 | ./975
CoN STANTS .
E = 5leoolfe = 57+ ARSHTO 8.7, .
o | ErSinms e omwony - Goges
Y eone = 150%/ 53




STAAD PLANE X-CUT CANAL 2-10X10 CBC
UNIT KIP FEET
JOINT COORDINATES

1 0. 11.3333 ; 2 10.9583 11.3333 ; 3 21.9167 11.3333

40.0.0. 14 21.9167 0. 0.
MEMBER INCIDENCE

112;223;314;429;5314;645151

MEMBER PROPERTIES

1 2 PRISMATIC AX 1.3333 1z 0.1975

3 5 PRISMATIC AX 1.0833 Iz 0.1059

4 PRISMATIC AX 0.8333 1z 0.0482

6 TO 15 PRISMATIC AX 1.3333 1Z 0.1975
CONSTANTS

E 520000. ALL

DENSITY 0.15 ALL

SUPPORTS

5 TO 13 FIXED BUT FX MZ KFY 1894.0

4 14 FIXED BUT MZ KFY 1703.0 KFX 100

».

LOAD 1 DEAD LOAD
SELFWEIGHT Y -1.0

.

LOAD 2 DRY 15°FILL WT.
MEMBER LOAD
1 2 UNI Y -1.85

*.

LOAD 3 DRY 15°LAT.SOIL
MEMBER LOAD

3 TRAP GX 0.94 1.62

5 TRAP GX -0.94 -1.82

*.

LOAD 13 DRY LAT.SOIL TO TOP OF BOX ONLY
MEMBER LOAD

3 TRAP GX 0.04 0.72

5 TRAP GX -0.04 -0.72

*.

LOAD 4 WET 15°FILL WT.
MEMBER LOAD
1 2 UNT Y -2.10 v

*.

LOAD 5 WET 15°LAT.SOIL
MEMBER LOAD

3 TRAP GX 1.41 2.43

5 TRAP GX -1.41 -2.43

LOAD 15 WET LAT.SOIL TO TOP OF BOX ONLY
MEMBER LOAD

3 TRAP GX 0.06 1.08

5 TRAP GX -0.06 -1.08

*,

LOAD 10 SYMM LL ON 15°FILL
MEMBER LOAD
12 UNL Y -0.15

*

LOAD 11 UNSYMM LL ON 15°FILL
MEMBER LOAD
1 UNI Y -0.15

*

LOAD 18 BOUYANT F - HGL 12" MAX ABOVE SOFFIT OF BOX & BOX BOT
MEMBER LOAD




. 6 T0 15 UNI Y 1.456
LOAD 19 WATER INSIDE HGL @ CROWN - FLOWING FULL CONDITION
MEMBER LOAD
6 TO 15 UNI Y -0.624

. 3 TRAP GX 0.000 -0.524

) : 5 TRAP GX 0.000 0.624

»*.

LOAD 20 WATER INSIDE HGL 12° MAX ABOVE SOFFIT OF BOX
MEMBER LOAD
1 2 UNI Y 0.749
o 6 TO 15 UNI Y -1.374
o 3 TRAP GX -0.749 -1.373
: 5 TRAP GX 0.749 1.373

*BEGIN LOAD COMBINATIONS FOR ANALYSIS

*.

»

*LOAD COMB 100 THRU 118 FOR 1/2 LATERAL SOIL PRESSURE INVESTAGATION |
*OF TOP AND BOTTOM SLABS - MEMBERS 1,2 AND & THRU 24

-

'Y

LOAD COMB 100 SELF DL
° | - 11.0
*START DRY SOIL ANALYSIS WITH 1/2 LATERAL PRESSURES
LOAD COMB 101 SELF DL + HALF DRY LAT SOIL TO TOP OF BOX
11.0 13 0.5
. L LOAD COMB 102 SELF DL + DRY 4°FILL + HALF LAT.SCIL
‘ 11.0 21.0 30.5
LOAD COMB 103 SELF DL + DRY 4°FILL + HALF LAT.SOIL + SYMM.LL
11.0 21.0 30.5 10 1.0
LOAD COMB 104 SELF DL + DRY 4°FILL + HALF LAT.SOIL + UNSYM.LL
: 11.0 21.0 3 0.5 11 1.0
® LOAD COMB 105 SELF DL + DRY 4°FILL + HALF LAT.SOIL + SYMM.LL +WATER
11.0 21.0 3 0.5 101.0 191.0
LOAD COMB 106 SELF DL + DRY 4°FILL + HALF LAT.SOIL +UNSYM.LL +WATER
11.0 21.0° 3 0.5 111.0 191.0
LOAD COMB 107 SELF DL + DRY 4°FILL + HALF LAT.SOIL + SYMM.LL +WATER
2
.
2

. 11.0 1.0 3 0.5 10 1.0 20 1.0
LOAD COMB 108 SELF DL + DRY 4°FILL + HALF LAT.SOIL +UNSYM.LL +WATER
11.0 1.0 30.5 11 1.0 20 1.0

»,

*START SATURATED SOIL ANALYSIS WITH 1/2 LATERAL PRESSURES
LOAD COMB 111 SELF DL + HALF WET LAT SOIL TO TOP OF BOX
® 11.0 15 0.5
LOAD COMB 112 SELF DL + WET 15°FILL + HALF LAT.SOIL
11.0 41.0 50.5
LOAD COMB 113 SELF DL + WET 15°FILL + HALF LAT.SOIL * SYMM.LL
11.0 41.0 5 0.5 10 1.0
LOAD COMB 114 SELF DL + WET 15°FILL + HALF LAT.SOIL + UNSYM.LL
® 11.0 41.0 50.5 1 1.0
LOAD COMB 115 SELF DL +WET 15°FILL +HALF LAT.SOIL +SYMM.LL +H20_FUL
11.0 41.0 505 101.0 191.0 18 0.49
LOAD COMB 116 SELF DL +WET 15°FILL +HALF LAT.SOIL +UNSYM.LL+H20_FUL
11.0 41.0 505 111.0 191.0 18 0.49
LOAD COMB 117 SELF DL +WET 15°FILL +MALF LAT.SOIL +SYMM.LL+ H20__PRE
® 11.0 41.0 50.5.161.0 201.0 18 1.00




LOAD COMB 118 SELF DL +WET 15°FILL +HALF LAT.SOIL +UNSYM.LL+H20_P§E‘
11.0 41.0° 50.5 11 1.0 20 1.0 181.0

*BEGIN FULL LATERAL SOIL ANALYSIS FOR ALL -M AREAS & +M WALL AREAS

o *START DRY SOIL ANALYSIS

LOAD COMB 121 SELF DL + FULL DRY LAT SOIL TO TOP OF BOX
11.0 13 1.0
LOAD COMB 122 SELF DL + DRY 4°FILL + FULL LAT.SOIL
11.0 21.0 31.0
.. LOAD COMB 123 SELF DL + DRY 4°FILL + FULL LAT.SOIL + SYMM.LL
' ' 11.0 21.0 31.0 10 1.0
LOAD COMB 124 SELF DL + DRY 4°FILL + FULL LAT.SOIL + UNSYM.LL
11.0 2 1.0 31.0 11 1.0
LOAD COMB 125 SELF DL +DRY 4°FILL +FULL LAT.SOIL +SYMM.LL +H20_FUL
11.0 21.0 31.0 101.0 . 18 1.0
.’ e LOAD COMB 126 SELF DL +ORY 4°FILL +FULL LAT.SOIL +UNSYM.LL +H20_FUL
11.0 21.0 31.0 111.0 181.0
LOAD COMB 127 SELF DL +DRY 4°FILL +FULL LAT.SOIL +SYMM.LL +H20__PRE
. 11.0 21.0 31.0 10 1.0 20°1.0
LOAD COMB 128 SELF DL +DRY 4°FILL +FULL LAT.SOIL +UNSYM.LL +H20_PRE
® . 11.0 21.0 31.0 11.0 201.0

*START SATURATED SOIL ANALYSIS
LOAD COMB 131 SELF DL + FULL WET LAT SOIL TO TOP OF BOX
11.0 15 1.0 :

‘ LOAD COMB 132 SELF DL + WET 15°FILL + FULL LAT.SOIL
11.0 41.0 51.0
LOAD COMB 133 SELF DL + WET 15°FILL + FULL LAT.SOIL + SYMM.LL
- 11.0 41.0 §1.0 101.0
LOAD COMB 134 SELF DL + WET 15°FILL + FULL LAT.SOIL + UNSYM.LL
11.0 41.0 50.5 111.0
® LOAD COMB 135 SELF DL +WET 4°FILL +FULL LAT.SOIL + SYMM.LL +H20_FUL
11.0 41.0 51.0 161.0 191.0 18 0.49
LOAD COMB 136 SELF DL +WET 15°FILL +FULL LAT.SOIL +UNSYM.LL+H20_FUL
11.0 41.0 51.0 11 1.0 19 1.0 18 0.49
LOAD COMB 137 SELF DL +WET 15°FILL +FULL LAT.SOIL + SYMM.LL+H20_PRE
_ 11.0 41.0 51.0 101.0 201.0 18 1.0
® LOAD COMB 138 SELF DL +WET 15°FILL +FULL LAT.SOIL +UNSYM.LL+H20 PRE
11.0 41.0 51.0 111.0 201.0 181.0

*,

PERFORM ANALYSIS
PRINT ANALYSIS RESULTS LIST

o LOAD LIST 100 To 118

»,

PRINT FORCE ENV NSECTION 10 LIST 1
PRINT FORCE ENV NSECTION 10 LIST 2

PRINT FORCE ENV NSECTION 2 LIST 6 7 8 9 10
PRINT FORCE ENV NSECTION 2 LIST 11 12 13 14 15
e MSDR ENVELOPE FY MZ LIST 1

MSOR ENVELOPE FY MZ LIST 2

*.

LOAD LIST 121 To 138

PRINT FORCE ENY NSECTION 10 LIST 1
. PRINT FORCE ENV NSECTION 10 LIST 2




* PRINT FORCE ENV NSECTION 10 LIST 3
PRINT FORCE ENV NSECTION 10 LIST 4
PRINT FORCE ENV NSECTION 10 LIST §
PRINT FORCE ENV NSECTION 2 LIST 6 TO 10
PRINT FORCE ENV NSECTION 2 LIST 11 TO 15
MSOR ENVELOPE FY MZ LIST 1

MSOR ENVELOPE FY MZ LIST 2

MSDR ENVELOPE FY MZ LIST 3

MSDR ENVELOPE FY MZ LIST 4

MSDR ENVELOPE FY MZ LIST §

PLOT DIS FIL

FINISH




e -~ ENTRANCO . SHEETNO ___ 2~ oF /b
PROJECT NO ’

PROJECT Y 0T |

SUBJECT 2~ DX 10 _CBC _

MADE BY UJ5K DATE __7/%_ CHECKEDBY ___'*  pate _ Y/

REVISEDBY__________ DATE RECHECKED BY DATE

Flel HEIGHT
S feot — Vanes G 4o I feet, 4' added 4o

&ccemoda}-e //MOrJnO/m7 | A /94//¢ avea_
Dgs/au SEQUENCE

[. Scan STHAD COMPUTER OUT- PUT FoRcE ,Qrsmalei
with desegn pom‘f’
E<ctmale d US(M? Shear hnear d {rom §uppor‘/.

3. Esfmde As  J5in5 Mowent ol cud of howncl
4. Check Shear slrecs  phsHD 8.15.57 (Ec,o -14)
- Sor Slabs awd B8.5.5.0 (€5 8-9) for walls

5, Check b&nd/m? Stresses

G Check Sevvicealsldy APSHIO 17,647 (59 17-19)
7. Check /:\)em-(orCm /2&/7[70 F/Pé

s, Qe pare Gmc/ceé Settion C’a’pacﬂ(y.




. e | | - sHEETNO. 3. oF /(
: ENTRANCO ENGINEERS, INC. JoBNO. - = -
| PROJECT _ X=gul lomad
(7 CALCULATIONS FOR _Double /0*/0" STAAD TIL.  moQE( DWiA
“ MADE BY DATE [O/4/A4] _ CHECKEDBY __ (/S DATE __ W /%
o o ’ ’
POMB'C 1@ *10 Leo‘emA : = Je«'mls Mumben
Y ) M euthoy Nowbor
° b W b
ANNVEL
! wg 4 a
o /o ] O 4, Z @ 3
e
O 18
2 R
PR ~
® 4L 5 G 7 ¥ {4 10 lzlls \14 Zf;
[te 2 27‘;@ @7; lg 52@1
k D, ¥ 10\9 ¢
o o ,
2sil Modulus = 0.5 Kei (12) = 8@4«“/391‘3 |
Spring Const KBx = 864 Y[ x 10.61/6 = 1644 /¢
¢ L. Drsteibution M’
] y ,, L
6 ea'\\" o ' § /) L!
| » A
* = T —x _l" e \:"‘ ’ij—l/
NERIE s . N 125h
N\ S M l i K
N * x z
. ) b | &
3 N R
- X
NS ® I x
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N
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| e ENTRANCO ENGINEERS, INC.
proJecT X- cu X canad

 sHeeTno. &~ oF |
JoBNO. - =

CALCULATIONS FOR Dauble [0"»/0°

MADE BY

DATE _)0 /4 /4] CHECKED BY ws[g DATE __/0/9/

2 Rl

‘Z;v&’/ Loods

" One Lare

‘ 4,3 &'+ l.?é(ls') > 52‘3_§'

w,= 4 "@%32.?&’:2/.34) 20.09 Mf

Two Lanes _
8,2 16 +115(15) =42.25

W = BRIC/A2.25x2030) » 0.14Yef
Three Lanes
a, = 2&'+175(15) 258 .25

W, aEZ * I@/(Sd.?«:le. 349_'[03 -.:o.lsxs(
(M\‘m!«,

Dry 30l dendition
w, = Is’co.l0 xcf - ,,@g/xsf
= /5'x 0.060 = 000 Ks
Lo = 2001 'x0.00 = |68 st

Wet 2oil donctition
 wWga [5'%0.140 ucf :
> 1.43 ;«.{,

Py s 15009
IZL 2 25*67,)(09?\\’- 2-44 KSf

W = b"’b/(zsle.w) =020 ksf‘

- _4' Bl

a,» 6 +v115(a)= 3\

Wy = 4"%15’»2:.349 1023 x#
A~ 164175 (L) n 2%

confiols
a, = 28"+ 175 (4) = 35’
b = 2%l st 34|09 2 025K

e
wg = 4,x0.n 2 0.44 st
R d'xo.oc » 0,24 kst
/ZL £/4.6Tx0 06 » ©.58 Ki%.

we= 4208 20506 K3t
/?| > a'*ﬁ.oﬁ‘”to_aa KSf
P =/4.67%0.097= .29 mf




o SHEETNO <& ofF b
ENTRANCO PROJECTNO _3-900/0-1D
prOJECT  X=CUT CAMAC |
sussect _ DBL  jox 10 CiBC '
MADE BY __ WS DATE 'TZ%[?Q CHECKED BY ____I* DATE __ Z/9-
LOADINGS Sign Cono  (H:Up ¢ RT (=) : Dn Lt
LenD | QEAD J0AD 10.95%83 10.958 4 *TVPIGM-
Self wt ¥ ‘. DIMEVSIONS
Cone = OIS “/ g3 h.3333
LOAD 2 DBY |4 Fue Wr G if.o H
Yorq = 110 1bs /G
See 5@?/5 &ﬂof*'
.4 \/56?' RN l A7 N
. LAT, ' ' ,
AOAD i_mi‘fﬁlé EiLl/ LAT, SoIL I §
Cafory = CO7H° | o
CEqu.ualen+ 5&1’ P&Sd(e) &) C_) \
Sea Soils Re ort —— | v
LOAD (3 DeY 15 Fill/LiTSol To 4o Bex only
RAZ A PN
Ca\é wet = 90 #/ o > __‘!LS’O_ ‘ —
<E7u1va_1€44‘( Soc’ Pressufﬁ> TP+-04 7:#/9 o
N
See Seils Report -+ G\ DN




o SHEETNO_ & __ oF_ '@
®. e ENTRANCO , PROJECTNO _3-900/0 ~/O

prOJECT ___ X—CUT _ CANAL
sussect _DBL  lox/lo CBC .
MADE BY WSK _ pate M CHECKED BY Zs DATE ___1/%

LoADINGS  (Cont)

o LofD 4 wer B Fewr N o=z i | 4N

| Y wet = 140 lbs /42
Seo Sotls Report

° WOAD 5 WENS AN SoIL
Cagory = 0%/t

/5,62
£ TR - S
\
¥
=
RN S
. W
D
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u SHEET NO
ENTRANCO PROJECT NO

PROJECT K— CUT dpBC

sussecT DAL j0x10  CRC -

MADE BY __ /S~ oate __7/20/74 cHeckep BY Y4 DATE 74
LOADINGS  (epddT)
LoAd 15 wWeET™ /5 LAT SOIL AN ”’;\ NRZ N

206t/

Colwet = 90 “4° s #/fv’

Y/

g

1

(. 7.08" /et

P—:/éi::, P=t6*

A 1IN

LOAD 1o Symm Ll oN 1B FN (See SheteZ 43

)= ~0. |5 /e
See Sheots [ #12

- AN “/%\’ /%\\]q(
U=—O.15K/ﬁf/ﬂ' o2 b 4 ¥ ] _d
See Shis (42
ROAD || oNsUmMn b o[58 AL
P,[é/" / P:(()I‘—
Ju
U= (T J#




e ENTRANCO SHEETNO __ B ofF [ (

PROJECT NO
PROJECT ,
SUBJECT :
MADE BY DATE CHECKED BY DATE
REVISED BY. DATE RECHECKED BY DATE
LOADS 19, 20 ~— \4
Box (ulyer ' Under Pressvre N P 2' Floow
Balanced Pressure on Middle wall ¢LoaJm7 Jflb NIRRT
: - 2"t
Tnternal Pressure on Side Walls - ] = A »
P . X ! I
depth Yares («) USE IO leVoces s lo t\%’
(See Nemo's from Grewner —attached) | Bl N
_ ' y

o pressure @ Top of walls ‘
12 2.4 Yty < oot = T4y vE w2474
VSE =078 % ors Mem # 3 HIGY on Mom . #5
% pPressure en T&p 5/@10.—9%4 1n34Je,.
VSE ~ 014955t on Mem =1 5#2 (Top Slap)
This 15 Same force as o Top of wall
bout ac‘/’)h7 upwar& (—)

| ¢ Preccure on Botton Slab @ Bot of Wellg
ZZ'X(aZ:‘f x Yoo = \.373'_K/5;f" VSE = om [Z]
(2')_' = /Z’aéova Samf +16' bo;t }'\eﬁk{) o -@

% Dout forget addhomal 42of Woler wC obove 4 of
Satursled Soil (add ©C of 4x624),= 0,26% om D1

LOAD (B

BoUMANT ForcE OO  ROT ©F Eor StAR
F1=23.33' v .002 = [.450 1
Fropar'ﬁem fo 0.9901 ¥ Ground woter Lo Top ot gy Cf*’tly




e ENTRANCO ~ sueeTnO _ 9 or Ll

PROJECT NO
PROJECT X-CUT-
SUBJECT 2-10x 10 €BC 70P S(A8
® MADEBY ___ 5/& DATE __7/7% _ CHECKEDBY __V& __ DATE __ 77/
REVISEDBY___________ DATE ______. _ RECHECKEDBY DATE

TOP SLAR @ INT WAL N = o.JQJ:—.I.ID*' Lg,@%,‘
® 4 T 3 B
Pmpor%an T d= T-2"lber S SF 1" Wqy RS
d=V%rx 0 pe = 132" 42 Tl thdes & TONT
T = [31+25= [4T+)E = /60 =T gfit\\ =l o Y=ot © o
o - 6 " O = 40 - ol w ' - S> Wy
C}. = '3: : +'e ‘HC-‘SI --7 ol ks §>|>§ @J
DES. FORCES W memo L . memseel 2
Mm=5.0"" Vs u D~ : =
® | As,s6M =.6% 0 m,-éwc, (. es,u) r. ¥
@Od - '60 <~ 37 lg é" oy A=13,6" ")<S b:'\
80" /12% 3.6 = 1005‘1" L N
° U‘c_ = 4/-'—'2 - Zzoo(oM 7517 JAlL S>> s
“ 0;”0'1-’ 67 4‘475t‘ P31 O(_ ’ .
Chech loemd;n@ §7'r§5§€5 K= /254 J= ,?’5 ( See ﬁé/e)

o | Renfi fo= 16,4304 24ks1 ok

Conc fo = 6Cf6/ps,f< OO ps) Ok

Check éé'/'u;cea.f;zl}h AR SHTO g7 -6/ ¢ /7 /719

° £s = 2/@A3 298 de=231 A=78H4 5 B/ 4. xrz)

$5 2 498 ps > 104%F) and < 6Fy = Zéks) oL
Checkt Reinf Ratio p" (rho) See Ref, €7 |, C0E
® /0 OOSL'I A= 020\ AR SHTD 8.16.3,C Eq 8-16

fQ/(oo A9 < 295 mex  al lowed (.25 recommemde({>
C'_/\ec,k Crcc&ec 5ed“~‘/\ ‘Fr 7S’ﬁ’c = 474{,091 7.,_" 5'.:'8 :[szé

’ Mew =TS0 = 90,70-F Z.)eg K 0K o and seruiceabbily ok

Minor (witer &kpoSUfC

¥USE T=Ib $#(e &"(dd [ (#6212) bary)
(1 (#6 e2) bars
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8.15.3.2

spans and 4/5 for simple spans, a nonlinear dxstnbuuon
of strain shall be considered.

8.15.3.3 In reinforced concrete members, concrete
resists no tension.

8.15.3.4 The modular ratio, n = E/E., may be
taken as the nearest whole number (but not less than 6).
Except in calculations for deflections, the value of n for
lightweight concrete shall be assumed to be the same as
for normal weight concrete of the same strength.

8.15.3.5 In doubly reinforced flexural members, an
effective modular ratio of 2E,/E. shall be used to trans-
form the compression reinforcement for stress computa-
tions. The compressive stress in such reinforcement shall
not be greater than the allowable tensile stress.

8.15.4 Compression Members

The combined flexural and axial load capacity of
compression members shall be taken as 35 percent of
that computed in accordance with the provisions of Arti-
cle 8.16.4. Slenderness effects shall be included accord-
ing to the requirements of Article 8.16.5. The term P, in
Equation (8-41) shall be replaced by 2.5 times the design
axial load. In using the provisions of Articles 8.16.4 and
8.16.5, & shall be taken as 1.0.

8.15.5 Shear
8.15.5.1 Shear Stress

8.15.5.1.1 Design shear stress, v, shall be computed
by:

where V is design shear force at section considered, by, is
the width of web, and d is the distance from the extreme
compression fiber to the centroid of the longitudinal ten-
sion reinforcement. Whenever applicable, effects of tor-
sion* shall be included.

8.15.5.1.2 For a circular section, b,, shall be the di-
ameter and d need not be less than the distance from the
extreme compression fiber to the centroid of the longitu-
dinal reinforcement in the opposite half of the member.

* The design criteria for combined torsion and shear given in
“Building Code Requirements for Reinforced Concrete” —American
Concrete Institute 318 Bulletin may be used.

1 8-3)

8.15.5.1.3 For tapered webs, b,, shall be the aver-
age width or 1.2 times the minimum width, whichever is
smaller.

8.15.5.1.4 When the reaction, in the direction of the
applied shear, introduces compression into the end re-
gions of a member, sections located less than a distance d
from face of support may be designed for the same
shear, V, as that computed at a distance d. An exception
occurs when major concentrated loads are imposed
between that point and the face of support. In that case
sections closer than d to the support shall be designed for
V at distance d plus the major concentrated loads.

8.15.5.2 Shear Stress Carried by Concrete

8.15.5.2.1 Shear in Beams and One-Way Slabs
Footings

For members subject to shear and flexure only, the al-
lowable shear stress carried by the concrete, v, may be
taken as 0.95 \/E A more detailed calculation of the
allowable shear stress can be made using:

43S
ve =09VI, + 1 IOOpW(M) < 1.6 VE (84
- a | -
Cad {
Note: A
51

(a) M is the design moment occurring simultaneously
with V at the section being considered.

(b) The quantity Vd/M shall not be taken greater than
1.0.

8.15.5.2.2 Shear in Compression Members

For members subject to axial compression, the allowa-
ble shear stress carried by the concrete, v,, may be taken
as 0.95 V{.. A more detailed calculation can be made
using:

ve = 0.9 (1 + 0.0006%) Vi 8-5)
8
The quantity N/A; shall be expressed in pounds per -
square inch.
8.15.5.2.3 Shear in Tension Members

For members subject to axial tension, shear reinforce-
ment shall be designed to carry total shear, unless a
more detailed calculation is made using

Ve = 0.9 (1 + 0.004 Al\i)\/fg (8-6)
8




8.15.5.5.5

(c) All beam shear reinforcement shall extend into
cast-in-place deck slabs. Extended shear reinforce-
ment may be used in satisfying the minimum tie rein-
forcement.

8.15.5.6 Special Provisions for Slabs and Footings

8.15.5.6.1 Shear capacity of slabs and footings in
the vicinity of concentrated loads or reactions shall be
governed by the more severe of two conditions:

(a) Beam action for the slab or footing, with a critical
section extending in a plane across the entire width
and located at a distance d from the face of the con-
centrated load or reaction area. For this condition, the
slab or footing shall be designed in accordance with
Articles 8.15.5.1 through 8.15.5.3, except at footings
supported on piles the shear on the critical section
shall be determined in accordance with Article
4.4.11.3. .

(b) Two-way action for the slab or footing, with a crit-
ical section perpendicular to the plane of the member

and located so that its perimeter b, is 2 minimum, but

not closer than d/2 to the perimeter of the concen-
trated load or reaction area. For this condition, the
slab or footing shall be designed in accordance with
Articles 8.15.5.6.2 and 8.15.5.6.3.

8.15.5.6.2 Design shear stress, v, shall be com-
puted by: _

(8-12)

where V and b, shall be taken at the critical section
defined in 8.15.5.6.1(b).

8.15.5.6.3 Design shear stress, v, shall not ex-
ceed v, given by Equation (8-13) unless shear rein-
forcement is provided in -accordance with Article
8.15.5.6.4.

Be

B. is the ratio of long side to short side of concentrated
load or reaction area.

(08 + —)\/E =18VE (8-13)

8.15.5.6.4 Shear reinforcement consisting of bars or
wires may be used in slabs and footings in accordance
with the following provisions:

(a) Shear stresses computed by Equation (8-12) shall
be investigated at the critical section defined in

DIVISION I—DESIGN 143

8.15.5.6.1(b) and at successive sections more distant
from the support.

(b) Shear stress v, at any section shall not exceed 0 9
\/tTand v shall not exceed 3 \/17

(c) Where v exceeds 0.9 \/E, shear reinforcement
shall be provided in accordance with Article 8.15.5.3.

8.15.5.7 Special Provisions for Slabs of Box
Culverts

For slabs of box culverts under 2 feet or more fill,
shear stress v, may be computed by:

= Vf{+2,200p (qud) (8-14)

but v, shall not exceed 1.8 \/E For single cell box cul-
verts only, v, for siabs monolithic with walls need not be
taken less than 1.4VT., and v, for slabs simply sup-
ported need not be taken less than 1. 2V, The quantity
Vd/M shall not be taken greater than 1.0 where M is the
moment occurring simultaneously with V at the section
considered. For slabs of box culverts under less than 2
feet of fill, applicable provisions of Articles 3.24 and 6.4
should be used.

8.15.5.8 Special Provisions for Brackets and
Corbels*

8.15.5.8.1 Provisions of paragraph 8.15.5.8 shall
apply to brackets and corbels with a shear span-to-depth
ratio a,/d not greater than unity, and subject to a horizon-
tal tensile force N, not larger than V. Distance d shall be
measured at face of support.

8.15.5.8.2 Depth at outside edge of bearing area
shall not be less than 0.5d.

8.15.5.8.3 Section at face of support shall be de-
signed to resist simultaneously a shear V, a moment [Va,
+ N.(h ~ d)], and a horizontal tensile force N.. Dis-
tance h shall be measured at the face of support.

(a) Design of shear-friction reinforcement A to re-
sist shear V shall be in accordance with Article
8.15.5.4. For normal weight concrete, shear stress v
shall not exceed 0.09f; nor 360 psi. For “all light-
weight” or “sand-lightweight” concrete, shear stress v
shall not exceed (0.09 — 0.03a,/d), nor (360 —
126a,/d) psi.

* These provisions do not apply to beam ledges. The PCA publica-
tion, “Notes on ACI 318-83,” contains an example design of beam
ledges——Part 16, example 16-3.
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17.5.3.4

17.5.3.4 Splices of Reinforcement

Reinforcement shall be in conformity with Article
8.33.1.1. If lap splicing is used, laps shall be staggered
with a minimum of one foot measured along the circum-
ference of the arch. Ties shall be provided connecting the
intrados and extrados reinforcement. Ties shall be at

12-inch maximum spacing, in both longitudinal and cir- .

cumferential directions, except as modified by shear.

17.5.3.5 Footing Design

Design shall include consideration of differential hori-
zontal and vertical movements and footing rotations.
Footing design shall conform to Article 4.4.

17.6.1 Application

This specification is intended for use in the design of .

cast-in-place reinforced concrete box culverts.

17.6.2 Materials

17.6.2.1 Concrete

Concrete shall conform to Article 8.2 except that eval-
uation of f. may be based on test beams.

17.6.2.2 Reinforcement

Reinforcement shall meet the requirements of Article
8.3 except that for welded wire fabric a yield strength of
'65,000 psi may be used. For wire fabric, the spacing of
longitudinal wires shall be 2 maximum of 8 inches.

17.6.3 Concrete Cover for Reinforéement

The minimum concrete cover for reinforcement shall
conform to Article 8.22. The top slab shall be consid-
ered a bridge slab for concrete cover considerations.

17.6.4 Design

17.6.4.1 General Requirements

Designs shall conform to applicable sections of these
specifications except as provided otherwise in this sec-
tion. For design loads and loading conditions see Section
3. For distribution of concentrated loads through earth
for culverts with less than 2 feet of cover see Article
3.24.3, Case B, and for requirements for bottom distri-
bution reinforcement in top slabs of such culverts see

interaction
E S B

Article 3.24.10. For distribution of wheel loads to cul-
verts with 2 feet or more of cover see Article 6.4. For
reinforced concrete design requirements see Section 8.

17.6.4.2 Modification of Earth Loads for Soil
Structure Interaction -

The effects of soil structure interaction shall be taken
into account and shall be based on the design earth
cover, sidefill compaction, and bedding characteristics.
These parameters may be determined by a soil cture

WE = FeWBcH

F. may be determined by the Marston-Spangler Theory
of earth loads, as follows: '

(17-1)

17.6.4.2.1 Efnbankment_ Installations

H
Fcl =1+ 0.20§-‘

<

(17-2)

F.| need not be greater than 1.15 for installations with
compacted fill at the sides of the box section, and need
not be greater than 1.4 for installations with uncom-
pacted fill at the sides of the box section.

17.6.4.2.2 Trench Installations

- CsBE
17032 HBC

(17-3)

Values of C4 can be obtained from Figure 17.4.B for nor-
mally encountered soils. The maximum value of F.;
need not exceed F; .

The soil-structure interaction factor, F,, is not appli-'

cable if[the Service Load Design Method is used))

17.6.4.4 Distribution of Concentrated Loads in
Skewed Culverts

Wheel loads on skewed culverts shall be distributed
using the same provisions as given for culverts with
main reinforcement parallel to traffic.




17.6.4.5
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17.6.4.5 Span Length

For span length see Article 8.8, except when mono-
lithic haunches included at 45 degrees are consxdered in

17.6.4.6 Strength Reduction Factors

Strength reduction factors for load factor design may
"be taken at 0.9 for combmed flexure and thrust and as
0.85 for shear.

The maximum service load stress in the reinforcing

steel for crack control shall be:

(17-19)

ent shall be prov1ded in accord-
fif_at all cross sections subject to
, mcludmg the inside face of walls.

Mlmmum remf

ance with A
flexural tension

Shrinkage and temperature reinforcement shall be pro-

vided near the inside surfaces of walls and slabs in
accordance with Article 8.20.

17.7 REINFORCED CONCRETE BOX,
PRECAST

17.7.1 Application

This specification is intended for use in design for pre-
cast reinforced concrete box sections. Boxes may be
manufactured using conventional structural concrete
and forms (formed) or with dry concrete and vibrating
form pipe-making methods (machine made). Standard
dimensions are shown in AASHTO Materials Specifica-
tion M 259 and M 273. -

17.7.2 Materials

17.7.2.1 Concrete

Concrete shall conform to Article 8.2 except that eval-
uation of f; may be based on cores.

17.7.2.2 Reinforcement

. Reinforcement shall meet the requirements of Article
8.3 except that for welded wire fabric a yield strength of

65,000 psi may be used. For wire fabric, the spacing of
longitudinal wires shall be 2 maximum of 8 inches.

" 17.7.3 Concrete Cover for Reinforcement

The minimum concrete cover for reinforcement in
boxes reinforced with wire fabric shall be three times the
wire diameter but not less than 1 inch. For boxes covered
by less than 2 feet of fill, the minimum cover for rein-
forcement in the top of the slab shall be 2 inches. )

17.7.4 Design

17.7.4.1 General Requirements

Design shall conform to applicable sections of these
specifications except as provided otherwise in this sec-
tion. For design loads and loading conditions see Section
3. For distribution of wheel loads to culvert slabs under.
less than 2 feet of cover see Article 3.24.3, Case B, and
for requirements for bottom reinforcement in top slabs of
such culverts see Article 3.24.10. For distribution of
wheel loads to culvert slabs with 2 feet or more of cover,

see Article 6.4.

For reinforced concrete design requirements see Sec-
tion 8. For span length see Article 8. 8 except as noted in
Article 17.7.4.6.

17.7.4.2 Modification of Earth Loads for
' Soil-Structure Interaction

The effects of soil-structure interaction shall be taken
into account and shall be based on the design earth

. cover, sidefill compaction, and bedding characteristics.

These parameters may be determined by a soil-structure
interaction analysis of the pipe-soil system. The loads
given in Article 6.2 may be used. if they dre multi-
plied by a soil-structure interaction factor, F, that ac-
counts for the type and conditions of installation as
defined in Figure 17.6A, so that the total earth load,
W;, on the box section is:

Wg = F.wB.H : (17—1)‘
F. may be determined by the Marston-Spangler Theory
of earth loads as follows:
17. 7.4 2.1 Embankment Installations

F, =1+ 020 Bﬂ. (17-2)

<

F.; need not be greater than 1.15 for installations with
compacted fill at the sides of the box section, and need
not be greater than 1.4 for installations with uncom-

" pacted fill at the sides of the box section.
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cwecxen G.R.H. VALUES OF "K" AND *"J" FOR *N" = 8 mre 4 =73

P= As/bd k=V 2NP +(NP)Z-NP J=1-K/3
P K J P K J P X J P K J

.0001 ,039 .987 .0051 .248 ,917 .0101 .329 .890 .0151 ,385 ,872
.0002 .055 .982 .0052 .250 .917 .0102 .331 .890 .0152 ,386 .871
.0003 .067 .978 .0053 .252 ,916 .0103 .332 .889 .0153 .387 .871
.0004 .077 .974 ,0054 ,254 ,915 .0104 ,.333 .889 .0154 .388 .871
.0005 .086 .971 .0055 .256 .918 .0105 .334 .889 .0155 .389 ,870
.0006 ,093 ,969 .0056 ,258 .914 .0106 .336 .888 .0156 .390 .870
.0007 .100 .967 .0057 .260 .913 .0107 .337 .888 .0157 .391 ,870
.0008 .107 .964 .0058 .262 .913 ,0108 .338 .887 .0158 .392 ,869
.0009 ,113 .962 .0059 ,264 ,912 .0109 ,339 .887 .0159 .393 ,869
.0010 .119 .960 .0060 .266 .911 L0110 ,341 .886 L0160 ,394 .869
.0011 ,124 .959 L0061 .267 .911 L0111 .342 .886 .0161 .395 .868
.0012 .129 ,957 .0062 .269 ,910 L0112 ,343 .886 L0162 ,396 ,868
.0013 .134 ,955 .0063 ,271 .910 . .0113 ,344 .885 .0163 .397 .868
.0014 ,139 ,954 .0064 ,273 .909 .01x4 ,346 ,885 L0164 .398 .867
.0015 ,143 .952 .0065 .275 .908 .0115 .347 .884 .0165 .398 .867
.0016 .l48 ,951 .0066 .276 .908 L0116 .348 .884 .0166 .399 .867
.0017 .152 .949 .0067 .278 ,907 L0117 .349 .884 ,0167 .400 ,867
.0018 .156 .948 .0068 .280 ,907 .0118 .350 ,.883 .0168 ,401 .866
.0019 ,160 .947 .0069 .282 ,906 .0119 ,351 ,.883 L0169 .402 .866
,0020 .164 .945 . .0070 .283 ,906 .0120 ,353 .882 ,0170 .403 ,866
.0021 .167 .944 .0071 .285 .905 .0121 ,354 .882 L0171 .404 ,865
.0022 .171 .943 L0072 .287 .904 .0122 .355 ,.882 .0172 .405 .865
.0023 174 .942 ,0073 .288 .904 .0123 .356 .881 L0173 .406 .865
.0024 .178 .941 L0074 .290 .903 .0124 .357 .881 L0174 .406 .865
.0025 ,181 .940 .0075 .292 ,903 .0125 ,358 .881 L0175 .407 .864
.0026 .184 .939 .0076 .293 ,902 .0126 .359 .880 L0176 .408 ,864
.0027 .187 .938 .0077 .295 ,902 .0127 .360 .880 L0177 .409 .864
.0028 .190 .937 .0078 ,296 ,901 .0128 .362 .879 L0178 ,410 .863
,0029 ,193 .936 L0079 ,298 .901 .0129 .363 .879 L0179 .411 .863
.0030 .196 .935 .0080 .299 .900 .0130 .364 .879 .0180 .412 .863
.0031 .199 .934 .0081 ,301 ,900 .0131 ,365 .878 .0181 ,412 .863
.0032 .202 .933 .0082 .303 .899 .0132 ,366 .878 .0182 ,413 ,862
.0033 .205 ,932 .0083 ,304 .899 .0133 .367 .878 .0183 .414 ,862
.0034 .208 ,931 .008¢ .306 ,898 .0134 .368 .877 L0184 ,415 .862
.0035 .210 .930 .0085 ,307 .898 .0135 .369 .877 .0185 .416 .861
.0036 .,213 .929 .0086 .308 .897 .0136 .370 .877 .0186 .417 .861

.371 .876

.0187 .417 .861
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AREAS OF BARS FOR SECTION OF SLAB ONE-FOOT WIDE

.
4CL b o——

(E I
. Spacing in fable

between two adjacent bars must not exceed three times the slab thickness, f.

Spac- Combinations of Bar Nos
ing*
{in.) F2442 #2423 #£3+E3 23454 =4bs4 E4+E5 A5+HAS E5HR6 6+
1 2 0.30 0.48 0.66 0.93 1.20 1.53 1.86 2,25 264
2 2% 0.27 0.42 0.59 0.82 1.07 1.36 1.65 2.00 235
3 2 0.24 0.38 0.53 074 096 122 1.49 1.80 21
4 2% 0.22 0.35 0.48 0.68 0.87 1.12 1.35 1.64 1.92
5 3 0.20 0.32 0.44 0.62 0.80 1.02 1.24 1.50 176
6 3% 0.18 0.29 0.41 0.57 074 0.94 1,14 1.38 1.62
-7 32 0.17 0.28 0.38 0.53 0.69 0.87 1.06 1.28 1.51
8 3% 0.16 0.26 0.35 0.50 0.64 0.82 0.99 1.20 1.41°
9 4 0.15 0.24 0.33 0.47 0.60 0.77 0.93 1.13 1.32
10 4% 0.14 0.23 0.31 0.44 0.56 072 0.88 1.06 1.24
11 42 0.13 0.22 0.29 0.42 0.53 0.68 0.83 1.00 117
12 4% 0.13 0.20 028 039 0.51 0.64 0.78 0.95 1.1
13 5 0.12 0.19 0.26 037 0.48 0.61 0.74 0.90 1.06
14 5% 0.11 0.18 0.25 0.36 0.46 0.58 0.71 0.85 1.01
15 5% 0.11 0.17 0.24 0.34 0.44 0.56 0.68 0.82° 0.96,
16 5% 0.10 0.16 0.23 0.32 0.42 0.53 0.65 078 0.92
17 é 0.10 0.16 0.22 0.31 0.40 0.51 0.62 - 075 0.88
18 V2 0.09 0.15 0.20 0.29 0.37 0.47 0.57- 070. 0.81
19 7 0.09 0.14 0.19 0.27 0.34 0.44 0:53‘ 0.65 075.
20 7% 0.08 0.13 0.18 0.25 0.32 0.41 0.50 * 060 070
21 8 0.08 0.13 0.17 0.24 0.30 0.38 0:"7 0.56. 0.66:
22 8% 0.07 0.11 0.16 0.22 0.28 0.36 044 = 053 0.62
28 9 0.07 on 0.15 0.21 0.27 0.34 0.4’1 T~ 0.0 0,59~
24 oYz 0.06 0.10 0.14 0.20 0.25 0.32 0.39 0.48 0.56
25| 10 0.06 0.10 0.13 0.19 0.24 0.31 0.37 .. 0.45 0.53
26) 102 0.06 0.09 0.13 0.18 0.23 0.29 035 0.43 0.50 .
271 1N 0.05 0.09 0.12 0.17 0.22 0.28 0.34 0.4% 0.48
281 11% 0.05 0.08 0.11 0.16 0.21 0.27 0.32 0.39 046
29 12 0.05 0.08 0.11 0.16 0.20 0.26 0.31. . 0.38 0.44-
80| 13 ceee oo 0.10 0.14 0.18 024 029 0.35 041
31} 14 cooe cese 0.09 0.13 0.17 0.22 0.27 0.33 0.38
320 15 ceee veee 0.09 0.13 0.16 0.21 0.25 0.30 . 0.35
* According to “Building Code Requii ts for Reinforced Concrete (ACl 318-63),” the spacing

CONCRETE -REINFORCING STEEL INSTITUTE




AREAS OF BARS FOR SECTION OF SLAB ONE-FOOT WIDE
j —
P —s T A/"’ AS, Iz, Asz’l‘
C ] S Ty,
'Spac/'ng in table
®
Combinations of Bar Nos

F6+#7 #7477 +i8 #8458 #8449  Zot49 F94+#10 #104-#10 F10-+41 #1441
1
277 3.20 2

@
2.50 288 334 379 3
2.27 2.62 3.03 3.45 4
2.08 2.40 278 316 3.58 4.00. 5
1.92 222 257 2.92 3.31 3.9 . 6
1.78 2.06 2.38 271 3.06 3.43 3.89 4.36 7
® 1.6 1.92 2.22 2.53 2.86 3.20 3.63 4.06 4.53 499 | 8
1.56 1.80 2.09 2.37 2.69 3.00 3.41 3381 4.25 4468 {9
1.47 1.69 1.97 2.23 2.53 2.82 3.20 3.59 3.99 4.40 (10
1.39 1.60 1.85 2.1 2.38 2.67 3.02 3.39 3.77 416 |11
1.32 1.52 1.76 2.00 2.26 2.53 2.86 3.21 3.57 394 {12
125 1.44 1.67 1.90 2.15 2.40 272 3.05, 3.39 374 {13
@ Li9 137 1.59 1.81 2.04 2.29 2.59 2.90 3.23 357 {14
113 131 % 151 1.72 1.95 2.18 2.48 277 3.09 340 |15
1.09 1.25 1.45 1.65 1.86 2.09 237 2.65 2.96 3.26 (16
1.04 1.20 1.39 ‘1.58 179 2.00° 2.27 - 2.54 2.83 312 |17
0.96 Ln 1.28 1.46 1.65 1.85 2.09 2.35 2.61 2.88 |18
0.39 1.03 119 1.35 1.54 171 1.95 2.18 2.43 267 |19
® 0.83 0.96 1.1 1.26 1.43 1.60 1.82 2.03 2.27 2.50. {20
078 0.90: 1.04 L9y 1.34 1.50 1.70 1.91 2.12 234 {21
073 0.85 0.98 112 127 1.41 1.6 179 2.00 220 |22
0.69 0.80 0.93 1.05. 1.20 1.33 1.52 1.69 1.89 208 |23
0.66 076 0.88 1.00 113 1.26 143 1.30 179 1.97 124
0.63 072 0.84 0.95 1.08° 1.20 1.36 1.52 1.70 1.87 |25
® 0.60 0.49 0.80 0.90 1.02 1.14 1.30 1.45 1.62 178 (26
0.57 0.65 076 0.86 0.98 1.09 1.24 1.39 1.55 170 |e7
0.55 0.63 073 0.82 0.93 1.04 1.19 1.33 1.48 163 |28
0.52° 0.60: 0.70 0.79 0.90 1.00 114 1.27 1.42 1.56 |29
0.48 0.55 0.64 073 0.33 0.92 1.05 117 1.31 1.44 |30
0.45 0.51 0.60 0.48 077 0.86 0.98 1.09 1.22 134 |31
® 0.42 0.48. 0.56 0.63 072 0.80 0.91 1.02 1.14 1.25 |32
D
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FORMULAS, TABLES AND DIAGRAMS

A, = cross-sectional area of tension steel reinforcement.
= ratio of depth of neutral axis to depth d.
J = ratio of lever arm of resxstmg couple to depth d.
z = depth from compression face to resultant of the compressive stresses.
jd = d — z = arm of resisting couple.

= steel ratio 4,
P =5 bd

M = Tjd = A.fJjd = (fipi)bd® = Cjd = (Yaf.kj)bd* = Rbd?
R. =f.pj R. = o fckj

k = +/2pn + (pn)* — pn

Balanced Reinforcement:—p = FT—— od fov ra-%wq{

FACR R

For tables and diagrams giving values of these constants for different stresses and g
of concrete, see pages 3-14, 3-15, 3-17.

2. Tee Beams with Tension Reinforcement.*
ACI 900 limits & in symmetrical beams to 714: and the projection either side of the st
8¢, or ane-half the distance to the next beam. In one-sided beams, it limits the proje

L
beyond the stem to - 2 6t, or one-half the distance to the next beam.

A. Flange thickness down to or below the neutral axis:—
This becomes a rectangular beam (see Item 1) of width b.

-l

7N

e

B. Shallow flange, neglecting stem :—
It is always conservative to neglect compression in the stem and, unless the {:
is extremely thin (say { < 0.15d), reasonably accurate.

\ b . b fe
r L Y[ cey(Ze
C_ *I.B Y, =
x | /
N - A - i
-  (kd-t
| \ w S EEHE
:. 1 > ,’ .
[} // T=fAs
: L?_'—“ Jal
Asepbd nAs n

. * For application to specific numerical examples, see pages 7-7, 7-34, 7-60, 10-4.

CONCRETE REINFORCING STEEL INSTITUTE




3.7

) \ FORMULAS, TABLES AND DIAGRAMS

Symbols have same meaning as for rectangular beams, Item 1 above; also
t = flange thickness.

_ t (3kd — 2¢)
2=3@d -0
‘d—d—n=d_ tBkd—20
jd=d-z 3@ =0
M. = Tjd = Afjd = fipba = (£ ) prjba = c.(£)oa = b
where C, = pnj; R, = f.pj

[ A4
or] e fcj_
M. = Cid = bij(Tg= ), - d

df,, _t _ .
2k T2k (2" d)bdz‘R‘bdz“

t \t.
71 - i) 0 = Cfoer .
_ __t\t. _p: 2k —~=
where C. = (1-z2)5d  Ro=fy ;( d)

2k
PR T
2 +1)
2
R a1
' zpn +2(3)
fom—MEd Sk =M _fnd-B
be(kd —§)ja "¢ H AJd k

e oy &)
e

C. Shallow flange, including stem :—

: No formulas are presented here because this refinement is seldom necessary, no
diagrams or tables are readily available, and the method of transformed areas is
: the simplest attack on the problem.

D. Doubly Reinforced Tee Beams:—
It is possible to reinforce a tee beam for compression, but, additional flange width
being far more economical, compressive reinforcement would only be used when
, both the width and depth of beam are severely limited by space considerations.
@ This relatively unusual case is best solved by the method of transformed areas.

For tables and diagrams giving values of these constants for different stresses and grades
of concrete, see page 3-16.

3. Rectangular Beams Reinforced for Both Tension and Compres-
. * .
sion. :
: The doubly reinforced beam (a) (figure on page 3-8), can be thought of as a rectangular
beam (b) with balanced tension reinforcement plus a supplementary internal couple
‘ i (¢) of the compression in the top steel and the stress in the additional tension steel, the
excess area over that required for balanced reinforcement.

* For applications to examples, see‘‘ Negative Moment™ on pages 7-36, 7-62 and“‘Nega-
tive Flexure” on pages 10-20 and 10-31.

CONCRETE REINFORCING STEEL INSTITUTE
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~Constr, ¢

Showing Inlet

PART PLAN

& Outlet Detalls

CTYPICAL ELEVATION-OUTLET END

Constr.
Tle bars -

¢
Use cut-off bar/

ends here ——"

See NOTE A -

«’

Normai

to § Rdwy.— — Skew Angle

<’

F

Span_'$*

30

Tl :

'

R 10’

[

12

g

TYPICAL ELEVATION-INLET END

JOINT NOTE:

siab and walls (optional
more than 38'-6* apart or
shalil project 1'-6°

place,
of the box.

NOTE A:
For culverts skewed over 5°

45°,

design ts required,

14w3820100118.0003 viee st

All structures shall have formed Constr.

thru the Joint,
made with Y% * plywood bulkhead which shaii be left In N
Joints shall be perpendicuiar to the centerline ¢

sRelnforcing bar quantitles have to be calculated.

jolnts In top

in fioor stab) spaced not »
as shown, Reinforcing steel N/
The }joint shalil be

to 30° use 3*! barse top

and bottom of slab. For culverts skewed over 30° to
use 3*8 barse top and bottom of slab. For
culverts skewed over 45°, o special edge beam

S

End of barrel

I: 1 stope -~

PART PLAN-SKEWED CULVERT

L R
/
//\ & Cuivert C—

7
< \
e —

7

- j'_._ -
Cut off bars here

Showlng Relinf,

SECTION A-

SECTION C-C

6 Fiil

X/

)

Level

Y2 ° Billuminous

Joint filler

WINGWALL JOINT DETAIL

For all barrets under B8ft,

Constr,

.f-ﬁfs” NOTE A

(H<8")

F
3

Steel Placement

Jt,

30

+

- 6" Fitlat End of barrei

A SECTION B-B

Constr. Jt

6" Flitet

£nd of barrel

SECTION D-D

ot

Fitlet
NOTE

Footing shal!l be
contiuous with no joint,

End of barrel

Thickness of top and
bottom slabs vary with [+

depths of fill as 1< | —Lap tle
ShOWN, o .1

Spectat fable No.
1
NOTE: |
Speclally designed sections :
K wSF— dd bars  shat| be usea atong with T [\
the standard barrels when
. @o bars necessary.

bars 16

DIAGRAM SHOWING TABLES T0 BE USED FOR
VARIQUS FILL HEIGHTS

NOTE: Culvert barrels always begin and end with Table No. |,

CENERAL NOTES:

Construction Specification - Arlzona Depariment of
Transportation Standard Specificatlons for Road and
Bridge Constructlon, latest Edition.

Deslgn Spacifications - AASHTO Standard Spoecikflcations
for Highway Bridges, Edition of 1989 and 1990
Interim Speciflcations,

Loading Class - HS20-44 and/or Interstate Alternste
Loading.

A1l concrete shall be Class *S* uniess noted otherwlse,

Relnforclng steel shall conform to ASTM Speciflcation
A615. ar slzes *6 and smaller shall be designed as
Crade 40 but may be furnlshed a5 Crade 40 or Grade

60. Bor slzes *7 and larger shall be deslgned and
furnlshed as Grade 60.

Al) bend dimensions for relnforclng steel shall be
out-to-out of bars. All placement dimenslons for
relnforcing steel shall be to center of bars unless
noted otherwlse,

All relnforcing steel shall have 2 Inch clear cover
unless noted otherwlse,

Stresses: R
Grade 40 ralnfori:'l:'n;;' sfeel . fs =
Grade 60 relnforcing steel ers -f8 3

3000 ps|
20000 ps!
24000 ps!

Chamfer all exposed corners ¥ ' &8s per Stondard
B-19. 10 unless noted otherwlse.

Dimensions shall not be scaled from drawings.
QUANTITY NOTE:

Total Box Culvert Quantities Include Barrel Quantities
and Headwal | Ouantities. Add Apron Quantity when
spron iIs used. .

Standard headwat! quantltles include wings, curb
and cut-off wall,

Barrel Quantities are obtained by mutiplying length of
box by quant!tles per linear foot of box,

¥, Bitumlnous
Joint tllter -

—— Level

Y2 offset
WINGWALL JOINT DETAIL
For all barreis 8ft. and over (H28')

B MISCELLANEOUS DETAILS
-K%;»ﬁé%zz%"‘ FOR STANDARD BOX CULVERTS

DE3IGH APPROVED AR 1 Z0NA

oy DEPARTMENT OF TRANSPORTAT ION
DIl Ont HIGHWAYS DIVIS ION
STANDARD DRAWINGS

nEvision

4-92

S1ANDARD MO,

8-01.10

nra{v(n [
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RIGHT ANGLE CULVERT

New Construction

SECTION THRU CULVERT WALLS

PLAN
L] S w S W S w
»* Tad
T
-~
el
w s w S w S i)

(0dd Number of Cells)

SKEWED CULVERT

Exlsting Box Culvert

New Constructlon

See NOTE A
8-01. 10

Face of Curb, See Std.
CONSTRUCT {ON” NOTE _\r ______

Detall ‘'8
’:;/— etatl

| BN
)
L

*6 Dowelei8* x1*-9

In top siab.
See DOWEL NOTE

NOTE:

New Construction

DETAIL "B '

For General Notes see Std. 8-01.10.

CONSTRUCT ION_NOTE:

Remove exlsting headwsl!l as required for new constructlion.

I1f concrete headwall Is removed to face of curb, no
doweils are needed.

Use projecting reinforcing steel for bond In new concrete.

Curb to remalin uniess within 1'-0 of finlsh grade.

Wingwails to be removed a4 Min, of 1-6° {0 provide steal

for bond.

OOWEL _NOTE:
Oriil 1°¢ hole, 8°

deep, for "6 dowel. Epoxy dowet

In hole with an approved epoxy adheslve. Epoxy

anchorage shall

devetop a tenslle pullout strength

Main Reinf,

of 13 kips. Detatis of the Anchorage System shall be

L .} S " S w S w \ submitted to the Engineer for epproval prior to
S fnstallation,
5L
¥ >
33 NOTE:
) ': VZZ3 indicates payment limlts for removail of concrete.
§ 2 |
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o
aey

Theross ot bar Sers.

Terer Asswaton o7 Bor

Tiw

=

Reinforcing shown is for placement iocation only.
tUse the approplate table to determine the reinforcing

requlrements,

H

TABLE |
0 -10° FitL
NS a8 hh
AR ERHE 3 g s ) Y
* g & | alS]- nl @ & @ P
LYHERFIE 3 1P 3 3 3
ROMCIR s, s 5 Te K,
“lop-lels 5] 3 5] s 1
BErang s 5 5 s [
[ T O N (FA MR ER [ 5 5 B 4
Tl ie s 5 5 5 $ 4
v lant{yls (X[ s k1 © ) e
s 5 N 6 6 | [
5 3 ¢ e e it
5 5 ¢ sfiwfivole 6
5 5 |6 & jio e i) 1ok
H $ 6 6 f13|1i-10 16 f13 DI-10 6 |6f)
1) S iz T{ir]a-s -1 48| 1t | 6 irf 224 JT e fo2-4 §3215%0 | 6]8%;7|6%0 | 30
5 $ [ TR ars -1 481 e irfza-4 1711001224 §3215-01638f;°(6-1 |30
H 5 J12e 6 f12t} 215 -1 48| 1] 5 fief 224 1612 f224 132150 |5) ¢ [6-8 §2-8
5 s 12 6 12} 215 1 48] 1R | S qi2t] 224 |6 120122~ |32) 50 |she 112 |28
5 s {12 1 [18] 215 -1 jaa] the| S isq 24 | istje-a 3250 ezl | 28
5 § 115 218 -1 )48 1) 5 180 2244 | T S 6% je-3 | 28
S s i 1 [15°] 215 IR -8y the| 6 ist| 224 | 1 s 61189 | 2-8
5 5 12 1 [14*] 215 -1 Jae8t ) S fiaj a4 T e 617 J9-3 {28
$ S {12 11y 258 91 56 3kt |5 13fae-10 kT (13 clefla-6 {2-10
5 s 1 8 Jie'| 25~ | 9= 56| 9k} 5 [167]26-10 8 [16° 68 |90 J2u10
2o 2k fi3|s $ N2 8 116°] 258 -1 $6 | 9% ] 5 [i6) 261018 Ji16* 68 196 210
MEREIE 5 12} 2 The{ese | oa {56 ] 9} 4 iefzeo |1 -0 ['sy & |10/ [2-10
(Fa 11/ M (B4 L] § Y12} 280 1 3i2] 258 91 S-6] 9%t 16 (122610 | 7 {12°]26-10]40] 60 [ 6] 6 106 210
%4 cc bars a5 shown .. 3 * Ipral number
. ; - Symm. about € o
9| & o
N -ff bars : (ldd bars
[nms s PGS %000 W 1. WP ARSI SRPY BP0 71 '
. G i A
2 AN w2
0 — H "*)
1 *4 gg bars M9 ee bars
equailly spaced .
2'cl, i -
1
) 4
hh bars i, 1% cl, : 1Y, " ct., o
! 9
L. P—a8a8 bars ' d| - DD bars 4 a
N ! o
At v, S ¥ s wll o 3
i -
xr i o Ny
i N
. ! 0
Constr. Jt.| Pl © ot *4 gqg bars
(Typ. ) ~-.f ) eq bors \ : equal ly spaced | -
N, | BN | [ ] O
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. STRENGTH AND SERVICEABILITY REQUIREMENTS

CHAPTER 3

STRENGTH AND SERVICEABILITY
REQUIREMENTS

3-1. General

a. All reinforced-concrete hydraulic struc-
tures must satisfy both strength and serviceability
requirements. in the strength design method, this is

accomplished by multiplying the service loads by -

appropriate load factors and by a hydraulic fac-
tor, H;. The hydraulic factor is applied to the over-
all load factor equations for obtaining the required
nominal strength. The hydraulic factor is used to
improve crack control in hydraulic structures by
increasing reinforcement requirements, thereby
reducing steel stresses at service load levels.

b. Two methods are available for deter-
mining the factored moments, shears, and thrusts for
designing hydraulic structures by the strength
design method. They are the single load factor
method and a method based on the ACI 318
Building Code. Both methods are described
herein.

¢. In addition to strength and serviceability
requirements, many hydraulic structures must also
satisfy stability requirements under various loading
and foundation conditions. The loads from stability
analyses that are used to design structural compo-
nents by the strength design method must be
obtained as prescribed herein to assure correctness
of application.

3-2. Stability Anclysis

da. The stability analysis of siruciures, such
as retaining walls, must be performed using unfac-
tored loads. The unfactored loads and the resulting
reactions are then used to determine the unfactored
moments, shears, and thrusts at critical sections of
the structure. The unfactored moments, shears, and
thrusts are then multiplied by the appropriate load
factors, and the hydraulic factor when appropri-
ate, to determine the required strengths which, in
turn, are used to establish the required section
properties.

b. The single load factor method must be
used when the loads on the structural component

being analyzed include reactions from a soil-struc-
ture interaction stability analysis, such as footings
for walls. For simplicity and ease of application, this
method should generally be used for all elements
of such structures. The load factor method based on
the ACI 318 Building Code may be used for some
elements of the structure, but must be used with
caution to assure that the load combinations do not
produce unconservative results. ‘

3-3. Required Strength

Reinforced-concrete hydraulic structures
and hydraulic structural members shall be designed
to have a required strength, U, , to resist dead and
live loads in accordance with the following provi-
sions. The hydraulic factor is to be applied in the
determination of required nominal strength for all
combinations of axial load and moment, as well as
for diagonal tension (shear). However, the required
design strength for reinforcement in diagonal ten-
sion (shear) should be caleculated by applying a
hydraulic factor of 1.3 to the excess shear. Excess
shear is defined as the difference between the
factored shear force at the section, V,, and the
shear strength provided by the concrete, ¢V,. Thus
oV, = 1.3 :

(V, — ¢V.), where ¢V, is the design capacity of the
shear reinforcement,

a. Single load factor method. In the
single load factor method, both the dead and live
loads are multiplied by the same load factor.

U=17(D+ L)y {(3-1)
where |

D = internal forces and moments from dead
loads of the concrete members only

L = internal forces and moments from live loads
(loads other than the dead load of the
concrete member)

For hydraulic structures, the basic load factor is then
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multiplied by a hydraulic factor, H;.
U, = H{U) (3-2)

where H; = 1.3 for hydraulic structures, except for
members in direct tension. For members in direct
tension, H; = 1.65. Other values may be used sub-
ject to consultation with and approval by CECW-
ED. Therefore, the required strength U, to resist
dead and live loads shall be at least equal to

U, = 1.7H{D + L) (3-3)

An exception to the above occurs when resistance
to the effects of wind or other forces that constitute
short duration loads with low probability of occur-
rence are included in the design. For that case, the
following loading combination should be used:

U, = 0.75[1.7H{D + 1)] (3-4)

b. Modified ACI 318 Building Code
Method. The load factors prescribed in ACI 318
may be applied directly to hydraulic structures with
two medifications. The load factor for lateral fluid
pressure, F, should be taken as 1.7. The factored
load combinations for total factored design load,
U, as prescribed in ACl 318 shall be increased by
the hydraulic factor H, = 1.3, except for members
in direct tension. For members in direct tension,
H, = 1.65.

The equations for required strength can be
expressed as

y,= 13U (3-5)
except for members in direct tension where
y, = 1.65(U) (3-6)

For certain hydraulic structures such as U-frame
locks and U-frame channels, the live load can have
a relieving effect on the factored load combination
used to determine the total factored load effects
(shears, thrusts, and moments). in this case, the com-
bination of factored dead and live loads with a live
load factor of unity should be investigated and
reported in the design documents.

c. Earthquake effects. If a resistance to
specified earthquake loads or forces, £, are includ-
ed, the following combinations shall apply.

(1) Unusual

(a) Nonsite-specific ground motion design
earthquake (OBE)

7

Y

U=17(D+ L) + 1.9€ (3-7)

(b) Site-specific ground motion for design
earthquake with time-history and response spec-
trum analysis (OBE)

U, = 1.4D+ L) + 1.5E (3-8)

(2) Extreme
(a) Nonsite-specific ground motion (MCE)

U = 1.1(D+ L) + 1.25E (3-9)

(b) Site-specific ground motion (MCE)

U =10D+ L+ g (3-10)

d. Nonhydraulic structures. Rein-
forced concrete structures and structural members
that are not classified as hydraulic- shall be
designed with the above guidance, except that the
hydraulic factor shall not be used.

3-4. Design Strength of
Reinforcement

a. Design should normally be based on
60,000 psi, the yield strength of ASTM Grade 60
reinforcement. Other grades may be used, subject
to the provisions of paragraphs 2-2 and 3-4.b. The
yield strength used in the design shall be indicated
on the drawings.

b. Reinforcement with a yield strength in
excess of 60,000 psi shall not be used unless a
detailed investigation of ductility and serviceability
requirements is conducted in consultation with and
approved by CECW-ED.

3-5. Maximum Tension
Reinforcement

a. For singly-reinforced flexural members,
and for members subject to combined flexure and
compressive axial load when the axial load
strength ¢P_ is less than the smaller of 0.10f.A_ or
@P,, the ratio of tension reinforcement p proviéed
shall conform to the following.

(1) Recommended limit = 0.25 p, .

(2) Maximum permitted upper limit not
requiring special study or investigation = 0.375
Py Values above 0.375 p, will require considera-
tion of serviceability, constructibility, and economy.
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(3) Maximum permitted upper limit when
excessive deflections are not predicted when using
the method specified in ACl 318 or other methods
that predict deformations in substantial agreement
with the results of comprehensive tests = 0.50 p,.

(4) Reinforcement ratios above 0.5 p, shail
only be permitted if a detailed investigation of
serviceability requirements, including computation
of deflections, is conducted in consultation with and
approved by CECW-ED. Under no circumstance
shall the reinforcement ratio exceed 0.75 p,.

b. Use of compression reinforcement shall
be in accordance with provisions of ACI 318.

3-6. Control of Deflections and
Cracking

a. Cracking and deflections due to service
loads need not be investigated if the limits on the
design strength and ratio of the reinforcement

specified in paragraphs 3-4.a and 3-5.a(3) are not
exceeded. S

b. For design strengths and ratios of rein-
forcement exceeding the limits specified in para-
graphs 3-4.a and 3-5.a(3), extensive investigations
of deformations and cracking due to service loads
should be made in consultation with CECW-ED.
These investigations should include laboratory tests
of materials and models, analytical studies, special
construction procedures, possible measures for
crack control, etc. Deflections and crack widths
should be limited to levels which will not adversely
affect the operation, maintenance, performance, or
appearance of that particular structure.

3-7. Minimum Thickness of Walls

Walls with height grecfér than 10 feet shall
be a minimum of 12 inches thick and shall contain
reinforcement in both faces.
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CHAPTER 4

FLEXURAL AND AXIAL LOADS

4-1. Design Assumptions and
General Requirements

a. The assumed maximum usable strain &,
at the extreme concrete compression fiber should
be equal to 0.003 in accordance with ACI 318.

b. Balanced conditions for hydraulic struc-
fures exist at a cross section when the tension rein-
forcement p, reaches the strain corresponding to its
specified yield strength fy just as the concrete in
compression reaches its design strain €.

¢. Concrete stress of 0.85f, should be
assumed uniformly distributed over an equivalent
compression zone bounded by edges of the cross
section and a straight line located parallel to the
neutral axis at a distance a = f3,¢ from the fiber of
maximum compressive strain.

d. Factor 3, should be taken as specified in
ACI 318.

e. The eccentricity ratio e’/d should be
defined as :

© MJ/P,+ d—h/2
e _M/P, / (417"
d d

where e’ = eccentricity of axial load measured
from the centroid of the tension rein-
forcement

4-2. Flexural and Compressive
Capacity — Tension Reinforcement
Only :

a. The design axial load strength @P, at
the centroid of compression members should not be
taken greater than the following:

¢Pn(max) = 08¢[085f‘;(Ag - Pbd) + fypbd]
(4-2)

* P, is considered positive for compression and negative for
tension.

b. The strength of a cross section is con-
trolled by compression if the load has an eccen-
tricity ratio e'/d no greater than that given by
Equation 4-3 and by tension if e'/d exceeds this
value. :

e, _
d (4-3)

~ 0.425¢,

where

;_ B’IEssc

= (4-4)
Ee +f,

b

€. Sections controlied by tension should be
designed so

¢P, = $(0.85f.k, — pf,)bd (4-5)

and

e h
M, = B(0.85f k, — pf,)[; - <1 - —)]bf

where k, should be determined from the following
equation:

’ t

2 f ’
AT 5 ()
d 0.425f) d \d

(4-7)

d. Sections controlled by compression
should be designed so

®P, = $(0.85f k, — pf)bd  (4-8)

and

’

_ PN N SRRLAY M
dM, = $0.85f.k, pfs)[d (1 )]bd
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" INTRODUCTION

CHAPTER 1

INTRODUCTION

1-1. Purpose

This manual provides guidance for design-
ing reinforced-concrete hydraulic structures by the
strength-design method.

1-2. Applicability
This manual applies to all HQUSACE/OCE

elements, major subordinate commands, districts,
laboratories, and field operating activities having
civil works responsibilities.

1-3. References

a.EM 1110-1-2101, Working Stresses for
Structural Design.

b. EM 1110-2-2902, Conduits, Culvérts,
and Pipes.

¢. CW-03210, Civil Works Construction
Guide Specification for Steel Bars, Welded Wire
Fabric, and Accessories for Concrete
Reinforcement. )

d. American Concrete Institute, "Building
Code Requirements and Commentary for Rein-
forced Concrete," ACI 318, Box 19150, Redford
Station, Detroit, Ml 48219.

e. American Concrete Institute, "Environ-
mental Engineering Concrete Structures,” ACl 350R,
Box 19150, Redford Station, Detroit, Ml 48219.

f. American Society for Testing and Materi-
als, "Standard Specification for Deformed and
Plain Billet-Steel Bars for Concrete Reinforcement,”
ASTM A 615-89, 1916 Race St., Philadelphia, PA
19103.

g. American Welding Society, "Structural
Welding  Code—Reinforcing  Steel,” AWS
D1.4-790, 550 NW Le Jeune Rd. P.O. Box
351040, Miami, FL 33135.

h. Liy, Tony C. 1980 (Jul). "Strength Design
of Reinforced Concrete Hydraulic Structures,
Report 1: Preliminary Strength Design Criteriq,"
Technical Report SL-80-4, US Army Engineer
Waterways Experiment Station, 3909 Halls Ferry
Road, Vicksburg, MS 32180.

i. Liv, Tony C., and Gleason, Scott. 1981
(Sep). "Strength Design of Reinforced Concrete
Hydraulic Structures, Report 2: Design Aids for Use
in the Design and Analysis of Reinforced Concrete
Hydraulic Structural Members Subjected to Com-
bined Flexural and Axial Loads," Technical Report
SL-80-4, US Army Engineer Waterways Experi-
ment Station, 3909 Halls Ferry Road, Vicksburg,
MS 39180.

jo Liu, Tony C. 1981 (Sep). "Strength Design
of Reinforced Concrete Hydraulic Structures,
Report 3: T-Wall Design," Technical Report SL-
80-4, US Army Engineer Waterways Experiment
Station, 3909 Halls Ferry Road, Vicksburg, MS
39180.

1-4. Background

a. A reinforced-concrete hydraulic structure
is one that will be subjected to one or more of the

~ following: submergence, wave action, spray, chem-

ically contaminated atmosphere, and severe cli-
matic conditions. Typical hydraulic structures are
stilling-basin slabs and walls, concrete-lined chan-
nels, portions of powerhouses, spillway piers, spray
walls and training walls, floodwalls, intake and
outlet structures below maximum high water and
wave action, lock walls, guide and guard walls, and
retaining walls subject to contact with water.

~ b. In general, existing reinforced-concrete
hydraulic structures designed by the Corps, using
the working stress method of EM 1110-1-2101,
have held up extremely well. The Corps began
using strength design methods in 1981 (Liv 1980,
1981 and Liv and Gleason 1981) to stay in step
with industry, universities, and other engineering
organizations. ETL 1110-2-265, "Strength Design
Criteria for Reinforced Concrete Hydraulic Struc-
tures," dated 15 September 1981, was the first
document providing guidance issued by the Corps
concerning the use of strength design methods for
hydraulic structures. The labor-intensive require-
ments of this ETL regarding the application of multi-
ple load factors, as well as the fact that some load-
factor combination conditions resulted in a less
conservative design than if working stress methods
were used, resulted in the development of ETL
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1110-2-312, "Strength Design Criteria for Rein-
forced Concrete Hydraulic Structures," dated 10
March 1988.

¢. The revised load factors in ETL
1110-2-312 were intended to ensure that the
resulting design was as conservative as if working
stress methods were used. Also, the single load
factor concept was introduced. The guidance in this
ETL differed from ACI 318 Building Code Require-
ments and Commentary for Reinforced Concrete
primarily in the load factors, the concrete stress-
strain relationship, and the yield strength of Grade
60 reinforcement. ETL 1110-2-312 guidance was
intended to result in designs equivalent to those
resulting when working stress methods were used.

, d. Earlier Corps strength design methods

deviated from ACl guidance because ACI 318
includes no provisions for the serviceability needs of
hydraulic structures. Strength and stability are
required, but serviceability in terms of deflections,
cracking, and durability demand equal considera-
tion. The importance of the Corps' hydraulic struc-
tures has caused the Corps to move cautiously, but
deliberately, toward exclusive use of strength
design methods.

e. This manual modifies and expands the
guidance in ETL 1110-2-312 with an approach
similar to that of ACI 350R-89. The concrete stress-
strain relationship and the yield strength of Grade
60 reinforcement given in' AC! 318 are adopted.
Also, the load factors bear a closer resemblance to
ACl 318 and are modified by a hydraulic factor,
H,, to account for the serviceability needs of
hydraulic structures.

f. Asin ETL 1110-2-312, this manual allows
the use of a single load factor for both dead and
live loads. In addition, the single load factor meth-
od is required when the loads on the structural
component include reactions from a soil-structure
stability analysis.

1-5. General Requirements

Reinforced-concrete hydraulic  structures
should be designed with the strength design method
in accordance with the current ACl 318, except as
hereinafter specified. The notations used are the

same as those used in the AClI 318 Code and
Commentary, except those defined herein.

1-6. Scope

a. This manual is written in sufficient detail
to not only provide the designer with design proce-
dures, but to also provide examples of their appli-
cation. Also, derivations of the combined flexural
and axial load equations are given to increase the
designer's confidence and understanding.

b. General detailing requirements are pre-
sented in Chapter 2. Chapter 3 presents strength
and serviceability requirements, including load fac-
tors and limits on flexural reinforcement. Design
equations for members subjected to flexural and/
or axial loads (including biaxial bending) are given
in Chapter 4. Chapter 5 presents guidance for
design for shear, including provisions for curved
members and special straight members. The
appendices include notation, equation derivations,
and examples. The examples demonstrate: load-
factor application, design of members subjected to
combined flexural and axial loads, design for
shear, development of an interaction diagram, and
design of members subjected to biaxial bending.

1-7. Computer Programs

Copies of computer programs, with doc-
umentation, for the analysis and design of rein-
forced-concrete hydraulic structures are available
and may be obtained from the Engineering Com-
puter Programs Library, US Army Engineer Water-
ways Experiment Station, 3909 Halls Ferry Road,
Vicksburg, MS 39180-6199. For design to account
for combined flexural and axial loads, any proce-
dure that is consistent with ACl 318 guidance is
acceptable, as long as the load factor and rein- .
forcement percentage guidance given in this manu-
al is followed.

1-8. Recision

Corps library computer program CSTR

(X00646), based on ETL 1110-2-312, is replaced

by computer program: CASTR (X0067). Program
CASTR is based on this new engineer manual.
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CHAPTER 2

DETAILS OF REINFORCEMENT

2-1. General

This chapter presents guidance for furnish-
ing and placing steel reinforcement in various con-
crete members of hydraulic structures.

2-2. Quality

The type and grade of reinforcing steel
should be limited to ASTM A 615 (Billet Steel),
Grade 60. Grade 40 reinforcement should be
avoided since its availability is limited and designs
based on Grade 40 reinforcement, utilizing the
procedures contained herein, would be overly con-
servative. Reinforcement of other grades and types
permitted by ACI 318 may be permitted for spe-
cial applications subject to the approval of higher
authority.

2-3. Anchorage, Bar Development,
and Splices

The anchorage, bar development, and
splice requirements should conform to ACI 318 and
to the requirements presented below. Since the
development length is dependent on a number of
factors such as concrete strength and bar position,
function, size, type, spacing, and cover, the
designer must indicate the length of embedment
required for bar development on the contract
drawings. For similar reasons, the drawings should
show the splice lengths and special requirements

such as staggering of splices, etc. The construction

specifications should be carefully edited to assure
that they agree with reinforcement details shown on
the drawings.

2-4, Hooks and Bends

Hooks and bends should be in accordance
with ACl 318.

2-5. Bar Spacing

a. Minimum. The clear distance between
parallel bars should not be less than 1-1/2 times
the nominal diameter of the bars nor less than
1-1/2 times the maximum size of coarse aggre-

gate. No. 14 and No. 18 bars should not be spaced
closer than 6 and 8 inches, respectively, center to
center. When parallel reinforcement is placed in
two or more layers, the clear distance between
layers should not be less than 6 inches. In horizontal
layers, the bars in the upper layers should be
placed directly over the bars in the lower layers. In
vertical layers, a similar orientation should be used.
in construction of massive reinforced concrete struc-
tures, bars in a layer should be spaced. 12 inches
center-to-center wherever possible to facilitate
construction. :

b. Maximum. The maximum center-to-

center spacing of both primary and secondary
reinforcement should not exceed 18 inches.

2-6. Concrete Profecﬁbn for
Reinforcement

The minimum cover for reinforcement should
conform to the dimensions shown below for the

Minimum Clear
Cover of
Reinforcement
(inches)

Concrete Section

Unformed surfaces in contact with

foundation 4
Formed or screeded surfaces subject

to cavitation or abrasion erosion,

such as baffle blecks and stilling

basin slabs 6
Formed and screeded surfaces such as

stilling basin walls, chute spillway

slabs, and channel lining slabs on

grade:
. Equal to or greater than 24
inches in thickness 4
Greater than 12 inches and less
than 24 inches in thickness 3

Equal to or less than 12 inches in
thickness will be in accordance

with ACl Code 318.

NOTE. In no case shall the cover be less than:
1.5 times the nominal maximum size of aggregate, or
2.5 times the maximum diameter of reinforcement.
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various concrete sections. The dimensions indicate
the clear distance from the edge of the reinforce-
ment to the surface of the concrete.

2-7. Splicing

a. General. Bars shall be spliced only as
required and splices shall be indicated on contract
drawings. Splices at points of maximum tensile
stress should be avoided. Where such splices must
be made they should be staggered. Splices may be
made by lapping of bars or butt splicing.

b. Lapped Splices. Bars larger than No.
11 shall not be lap-spliced. Tension splices should
be staggered longitudinally so that no more than
half of the bars are lap-spliced at any section
within the required lap length. If staggering of
splices is impractical, applicable provisions of ACI
318 should be followed.

¢. Butt Splices

(1) General. Bars larger than No. 11 shall
be butt-spliced. Bars No. 11 or smaller should not
be butt-spliced unless clearly justified by design
details or economics. Due to the high costs asso-
ciated with butt splicing of bars larger than No. 11,
especially No. 18 bars, careful consideration
should be given to calternative designs utilizing
smaller bars. Butt splices should be made by either
the thermit welding process or an approved
mechanical butt-splicing method in accordance with
the provisions contained in the following para-
graphs. Normally, arc-welded splices should not be
permitted due to the inherent uncertainties asso-
ciated with welding reinforcement. However, if arc
welding is necessary, it should be done in accord-
ance with AWS D1.4, Structural Welding Code-
Reinforcing Steel. Butt splices should develop in
tension at least 125 percent of the specified yield
strength, f , of the bar. Tension splices should be
staggered longitudinally at least 5 feet for bars
larger than No. 11 and a distance equal to the
" required lap length for No. 11 bars or smaller so
that no more than half of the bars are spliced at
any section. Tension splices of bars smaller than No.

14 should be staggered longitudinally a distance
equal to the required lap length. Bars Nos. 14 and
18 shall be staggered longitudinally, a minimum of
5 feet so that no more than half of the bars are
spliced at any one section.

(2) Thermit Welding. Thermit welding
should be restricted to bars conforming to ASTM A
615 (billet steel) with a sulfur content not exceeding
0.05 percent based on ladle analysis. The thermit

welding process should be in accordance with the
provisions of Guide Specification CW-03210.

(3) Mechanical Butt Splicing.. Mechanical
butt splicing shall be made by an approved exo-
thermic, threaded coupling, swaged sleeve, or
other positive connecting type in accordance with
the provisions of Guide Specification CW-03210.
The designer should be aware of the potential for
slippage in mechanical splices and insist that the
testing provisions contained in this guide specifica-
tion be included in the contract documents and
utilized in the construction work.

2-8. Temperature and Shrinkage
Reinforcement :

d. In the design of structural members for
temperature and shrinkage stresses, the area of
reinforcement should be 0.0028 times the gross
cross-sectional areq, half in each face, with a max-
imum area equivalent to No. 9 bars at 12 inches in
each face. Generally, temperature and shrinkage
reinforcement for thin sections will be no less than
No. 4 bars at 12 inches in each face.

b. Experience and/or analyses may indi-
cate the need for an amount of reinforcement
greater than indicated in paragraph 2-8a if the
reinforcement is to be used for distribution of stres-
ses as well as for temperature and shrinkage.

¢. In general, additional reinforcement for
temperature and shrinkage will not be needed in
the direction and plane of the primary tensile rein-
forcement when restraint is accounted for in the
analyses. However, the primary reinforcement
should not be less than that required for shrinkage
and temperature as determined above.
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where

: k

U

= —f

(4-10)

and k, should be determined from the following
equation by direct or iterative method:

ks + 2(&_’ — 1)/(3 + ( Esecpe, )ku _ BlEsgcpe'
d 0.425f.d 0.425f.d
=0 (4-11)

e. The balanced load and moment can be

computed using either Equations 4-5 and 4-6 or
e e,

Equations 4-8 and 4-? with k, = k, and — = —,
d d

The values of e, /d and k, are given by Equations

4-3 and 4-4, respectively.

4-3. Flexural and Compressive
Capacity - Tension and _
Compression Reinforcement

a. The design axial load strength ¢P, of
compression members should not be taken greater
than the following:

PP (max) = 0-8H{0.85f A, — (p + p')bd]
+ f,(p + p')bd} (4-12)

b. The strength of a cross section is con-
trolled by compression if the load has an eccen-
tricity ratio e’/d no greater than that given by
Equation 4-13 and by tension if e'/d exceeds this

value.
'f,<] d,
1=
, 2k, — Kyt ———————
e, 0.425f;
= " 4-13)
d P gl
2%, pr, + pr

" 0.425f  0.425f"

The value k, is given in Equation 4-4 and f| is given
in Equation 4-16 with k, = k.

¢. Sections controlled by tension should be
designed so

BP, = PlO.85f k, + p'f. — pf)bd (4-14)

and
M, = ‘
HOB5F k. + p'F — pf )| (1 —i)]bdz
( * c’u p s py [d 2d
(4-15)
where
dl
(ku - B‘I :)
f.= ———————-Essy = fy (4-16)
(Bl - ku)

and k, should be determined from the following
equation by direct or iterative methods:

’

3 d 2
/(u + [2(;— 1) - B]]ku
f ! dI ’
R
0.425fé d d d
e’ '
+ 231(—; - ])}ku

+_iy£1_[e’_d'_<i+i-]->
0.425f.L d \d d

+p—e] =0 (4-17)
d

d. Sections controlled by compression
should be designed so

P, = $l0.85f.k, + p'f. — pf)bd (4-18)

and
oM, =
B0.85F k. + p'f’ f)[e, (1 - h)]bdz
* cy p s ps d 2d
(4-19)
where
Ee -k
fs — 3 C(Bl u) = fy (4_20)
kU
and
dl
. Esec[ku - Bl(g)]
fo= P =f, (4-21)
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and k, should be determined from the following
equation by direct or iterative methods:

k3+2(%,—-1>k3

(-5

=il eaid)
A

Design for flexure utilizing compression reinforce-
ment is discouraged. However, if compression rein-
forcement is used in members controlled by com-
pression, lateral reinforcement shall be provided in
accordance with the ACI Building Code.

e. The balanced load and moment should
be computed using Equations 4-14, 4-15, 4-16,

’ ’

e e
and 4-17 with k, = k, and —; = QE. The values of

!

=2 Mo+ p)
0425f[p p()

(4-22)

e,/d and k, are given by Equations 4-13 and
4-14, respectively.

4-4, Flexural and Tensile Cdpacity

a. The design axial strength ¢P, of tensile
members should not be taken greater than the
following:

(4-23)

¢Pn(mox) = 0-8¢(P + pl)fy bd

b. Tensile reinforcement should be provid-
ed in both faces of the member if the load has an
eccentricity ratio e’/d in the following range:

h e’
1——)|=z—=0
( 2d> d

The section should be designed so

®F, = dlpf, + p'f)bd (4-24)

and

’

Lo A e 2
d)Mn = d)(pfy +p fs)[<] - ;{) - —;]bd

.(4-25)

with

!

=

fr=f> > _g¢ 426
s Yy (ku + ]) Y ( )
and k, should be determined from the following
equation;
,d’ : d & e’
557905
k, = , —— (4-27)
(15
P d P d d

¢. Sections subjected to a tensile load with
an eccentricity ratio e’ /d < O should be designed
using Equations 4-5 and 4-6. The value of k, is

[ ’ 2 '
ku=_(i_1>_\/(f_'_1> +(_-P_fy__>z
d d 0.425¢.) d

(4-28)

d. Sections subject to a tensile load with an
eccentricity ratio e'/d <0 should be designed
using Equations 4-14, 4-15, 4-16, and 4-17 if
A/>0and c>d'.

4-5. Biaxial Bending and Axial
Load

a. Provisions of paragraph 4-5 shall apply
to reinforced concrete members subjected to biax-
ial bending.

b. For a given nominal axial load P, = P,/
¢, the following nondimensional equation shall be
satisfied:

(Mo /Mo + (M, /M) =10 (4-29)

where

M,xr My, = nominal biaxial bending moments with
respect to the x and y axes, respect-
ively

M, M., = uniaxial nominal bending strength at P,

about the x and y axes, respectively
K = 1.5 for rectangular members
= 1.75 for square or circular members
= 1.0 for any member subjected to axial
tension
€. M, and M, shall be determined in
accordance with parcgrcphs 4-1 through 4-3.
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CHAPTER 5

SHEAR

5-1. Shear Strength

The shear strength V_ provided by concrete
shall be computed in accordance with ACI 318
except in the cases described in paragraphs 5-2

and 5-3.

5-2. Shear Strength for Special
Straight Members

The provisions of this paragraph shall
apply only to straight members of box culvert
sections or similar structures that satisfy the require-
ments of 5-2.a and 5-2.b. The stiffening effects of
wide supports and haunches shall be included in
determining moments, shears, and member proper-
ties. The ultimate shear strength of the member is
considered to be the load capacity that causes
formation of the first inclined crack.

a. Members that are subjected to uniformly
{or approximately uniformly) distributed loads that
result in internal shear, flexure, and axial compres-
sion {but not axial tension).

b. Members having all of the following
properties and construction details.

(1) Rectangular cross-sectional shapes.

(2) I,/d between 1.25 and 9, where [ is
the clear span.

(3) f. not more than 6,000 psi.

(4) Rigid, continuous joints or corner
connections.

(S) Strcighf, full-length  reinforcement.

Flexural reinforcement shall not be ter-
minated even though it is no longer a
theoretical requirement.

(6) Extension of the exterior face rein-
forcement around corners such that a
vertical lap splice occurs in a region of
compression stress.

(7) Extension of the interior face reinforce-
ment into and through the supports.

¢. The shear strength provided the concrete
shall be computed as

/ A / N,/A
V.={{11.5 - =}/f 1+-—”———9]bd 5-1
¢ [( d)\/—; 5VF (5-1)

at a distance of FO.15/n from the face of the
support.

d. The shear strength provided by the con-
crete shall not be taken greater than

V.= 2[12 - (lg)]\/?’ bd (5-2)

and shall not exceed 10V?, bd.

5-3. Shear Strength for Curved
Members

At points of maximum shear, for uniformly
loaded curved cast-in-place members with
R/d > 2.25 where R is the radius curvature to the
centerline of the member:

N/A,
= a———— bd -
V. {{\/fc’\/l - ] (5-3)

[~

The shear strength shall not exceed 10\7. bd.

5-4. Empirical Approach

Shear strength based on the results of
detailed laboratory or field tests conducted in con-
sultation with and approved by CECW-ED shall be
considered a valid extension of the provisions in
paragraphs 5-2 and 5-3.
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APPENDIX A

NOTATION

Depth of stress block at limiting value of
balanced condition (Appendix D}
Minimum effective depth that a singly
reinforced member may have and
maintain  steel ratio requirements
(Appendix D)

Eccentricity of axial load measured
from the centroid of the tension
reinforcement :

Eccentricity of nominal axial load
strength, at balanced strain conditions,
measured from the centroid of the ten-
sion reinforcement

Hydraulic structural factor equal to 1.3
Ratio of stress block depth (o) to the
effective depth (d) at balanced strain
conditions

MDS

ox? oy

nx? ny -

Ratio of stress block depth (g} to the
effective depth (d)

Exponent, equal to 1.0 for any member
subject to axial tension, 1.5 for rectan-
gular members and 1.75 for square or
circular members, used in nondimension-
al biaxial bending expression

Clear span between supports

Bending moment capacity at limiting
valueofbalancedcondition(AppendixD)
Nominal biaxial bending moments with
respect to the x and y -axes,
respectively

Uniaxial nominal bending strength at P,
about the x and y axes, respectively
Radius of curvature to centerline of
curved member
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APPENDIX B
DERIVATION OF EQUATIONS FOR
FLEXURAL AND AXIAL LOADS
B-1. General P _ 0.85f;2>kud- Af (@)
Derivations of the design equations givenin ¢ :
paragraphs 4-2 through 4-4 are presented below.
The design equations provide a general procedure let
that may be used to design members for combined kd
flexural and axial load. i=d- a_ d— = (B-2)
¢ 2 2 :
B-2. Axial Compression and from moment equilibrium
Flexure ’
a. Balanced Condition L (0.85¢. bk, d)(j, d) (B-3)
From Figure B-1, the balanced condition, Equations ¢

4-3 and 4-4 can be derived as follows:
From equilibrium,

b

Po toF,
I I 0.85f' €-0.003
L
Y TiE o f
= ® -~ -l !
- T g

Y /. “_// €,
Ae = Pba FREE BODY DIAGRAM STRAN
Py
BALANCED CONDITION
0.85f% €.-0.003
- ‘ r |
- &)
[ v -
L —_—1 o! I
]
~ T-A,f, 1
1Y €,
3 A
TENSION CONTROL
—— 0.85f' €¢-0.003
.‘ (%)
K —L
+ TeAfy
L) €,>€,
COMPRESSION CONTROL p, M
0.85f' €c-0.003
K “l o @
T-Auf s ’
€, <€,
A

Figure B-1. Axial compression and flexure, single
reinforcement

Rewrite Equation B-3 as:

14

P,e » k,d
= (O.85f;bkud)(d - >
¢ 2

k2
= (0.85f! bdz)(ku - ;) (B-4)

= 0.425f(2k, — K})bd>

From the strain diagram at balanced condition
(Figure B-1):

B <
d g +e,
¥y,
&,
B/ (B-5)
d £ T e,
f
since g = =X
ES

Ee
k, = ﬁ_s_ﬁ_ (B-6, Eq. 4-4)
Ee +fo,

’ Pb e’
since e, = _P_ (B-7)
b
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e, is obtained by substituting Equations B-4 and
B-1 into Equation B-7 with k, = k,, f, = f,, and
P, = Py-

| 0.425f(2k, — Ka)bd®

e, = - (B-8)
0.85f k,bd — f, pbd
Therefore

2

el 2k, —ky,
— = B-9, Eq. 4-3
d f.p ( q. 4-3)

ky, —
0.425f;

b. Sections Controlled by Tension
(Figure B-1).

¢P, is obtained from Equation B-1 with
f,=f, as:

P, = $(0.85f.bk,d — A f) (B-10, Eq. 4-5)
P, = $(0.85)f k, — pf,)bd

The design moment @M, is expressed as:

M, = ¢P e
' h
M, = ¢Pnl:-e— - (1 - —)}d (B-11)
d 2d
Therefore,

14

oM, = 0858k, — .0 = — (1 = ) |ba?
" e ’p[d ( 2d>]

(B-12, Eq. 4-6)
Substituting Equation B-1 with £, = £ into Equation
B-4 gives

(0.85f.k,bd — f,pbd)e’ = 0.425f(2k, — k;)bd”
(B-13)

which reduces to

’

f ’
k3+2<%—1>ku——fﬁi—

=0 (B-14)
0.425f.d

Solving by the quadratic equation:

[ 2 [ ’
e
d 0.425f) d \d

(B-15, Eq. 4-7)

¢. Sections Controlled by Compres-
sion (Figure B-1) :

. ¢P, is obtained from Equation B-1
¢P, = ¢$(0.85f.k, — pf)bd (B-16, Eq. 4-8)
and ¢M, is obtained by multiplying Equation B-16
by e.
SM = $(0.85F k — f)[e' - )]bdz
" R ( 2d
(8-17)

The steel stress, £, is expressed as f, = E,&,. From
Figure B-1.

c &
d & + ¢
or
(&)
v/
d &+te
Therefore,
E ¢ -k
fs=—‘—ﬁ(£‘———") (B-18, Eq. 4-10)
kU
Substituting Equations B-1 and B-18 into B-4
gives
Ee &
0.85f'k, bde’ — [—‘—‘-(%—;”]pbde'

v

= 0.425f(2k, — K)}bd®> (B-19)

which can be arranged as

’

E 14
2 + 2(% — 1)k§ + (—‘—“’—‘ﬁ‘e——)ku

0.425f.d
E. e _pe’
_ Bikecpe’ =0 (B-20, Eq. 4-11)
0.425f.d

B-3. Flexural and Compressive
Capacity-Tension and Compression
Reinforcement (Figure B-2)

a. Balanced Condition
Using Figure B-2, the balanced conditien, Equation
4-13 can be derived as follows:
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o l . | .
l K- Pray 0.85f¢ €¢-0.003
} P4 T
T - s
o Qlx .
= l bt - B €,
T T 1
/. €
| FREE BODY DIAGRAM STRAN
BALANCED CONDITION
€¢-0.003
.
€’
TENSION_CONTROL
€¢-0.003
v
€,
€¢2€,y
COMPRESSION CONTROL
Av 0.850 €¢-0.003
1 Ty
© 1 - 9 6;
I D
Teasts
€,4<€,
A

Figure B-2. Axial compression and flexure, double
reinforcement

From equilibrium,
PU ' !
g = 0.85f k,bd + f.p'bd — f,pbd (B-21)

In @ manner similar to the derivation of Equation
B-4, moment equilibrium resuits in

Pu e ¢ 2 2 ’ ’
= 0.425f(2k, — k))bd” + fp'bd(d — d')
(B-22)
As in Equation B-6,
Ee
kb = EA (B-23)
Ee +f,
considering that
' Pbe, |
e, = — (B-24)
Py

and using Equations B-21 and B-22:
, _ 0.425f2k, — K)bd> + fip'bdld — d)

(=
° 0.85f k. bd + f'p’bd — f.pbd
(B-25)

which can be rewritten as
7
P

(2k, — K)d +

(d—d')
, 0.425f"
eb— A
P P fp
® ' 0.425f 0.425f
or
¢ ,(, d')
2 £ d
2k~ K ————t
% 0-425f (B-26, Eq. 4-13)
d __hp P
®  0.425f  0.425f

b. Sections Controlled by Tension
(Figure B-2)

¢P, is obtained as Equation B-21 with
f,=f,.

P, = $(0.85f k, + p'f, — pf,)bd
(B-27, Eq. 4-14)

Using Equations B-11 and B-27,

M, =

e’ h 5
0.85f.k, + p'f. — pf —-(1 ————)]bd
& p p,)[d d

(B-28, Eq. 4-15)
From Figure B-2

’
&, _ 8),

c—d d—-c * ¥ g

Therefore,

E \B k,d
B,
ofr
dl
(ku - B'I -
f,= Ee, (B-29, Eq. 4-16
(ﬁ] ku Y( q )
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Substituting Equation B-21 with f, = £ into Equa- |

tion B-22 gives,

(0.85f,k,bd + f,p'bd — £, pbd)e’
= 0.425f(2k, — K)bd® + f!p'bdld — d)
(B-30)

Using Equation B-29, Equation B-30 can be written
qas: .

e
kf+[2(-——1>— ]kf
» B
f d’
GG T
0.425f " \d d d
. e'
+ 2,31(:{' - ])}ku

f dl 14 dl ’
+ hB [p'—(e—+——1)+f£]=o
0.425f.L d\d d d

(8-31, Eq. 4-17)

¢. Sections Controlled by Compres-
sion (Figure B-2)
¢P, is obtained from equilibrium

dP. = $0.85f .k, + p'f. — pf.)bd
(8-32, Eq. 4-18)

Using Equations B-11 and B-32,

M, =
e h
$0.85¢ k, + p'fl — pfs)[—d— - (1 - -——)]bdz

(B-33, Eq. 4-19)

From Figure B-2

£, £, k,d
=—=;f=E¢g;c=
d—c ¢ B,
which can be written as
Eeg — k
f, = B k) (5 34, Eq. 4-20)
kU
 Also,

& _ &

c~d ¢

which éan be rewritten as
o d
E;acl:ku - Bl (:)]
f,= p (B-35, Eq. 4-21)

v

From Equations B-21 and B-22

(0.85f'k,bd = f'p'bd — f,pbd)e’
= 0.425f/(2k, — K2)bd” + f!p'bd(d — d')
(B-36)

Substituting Equations B-34 and B-35 with k, = k,
into Equation B-36 gives

BiEs. [ ,/d'\se' d'
LS
0.425¢ " \d/\d d

o)

B-4. Flexural and Tensile Capacity

(B-37, Eq. 4-22)

a. Pure Tension (Figure B-3)
From equilibrium (double reinforcement)

OP, = P(A, + A;)fy (B-38)
For design, the axial load strength of tension mem-

bers is limited to 80 percent of the design axial
load strength at zero eccentricity. Therefore,

¢Pn(max) = O’8¢(p + P,)fy bd (3'39' Eq- 4‘23)

b. For the case where 1 — (h/2d)=
(e'/d) = 0, the applied tensile resultant P /¢ lies
between the two layers of steel. From equilibrium

dP, = A, fy + Af))
or

P, = lpf, + p’'f)bd (B-40, Eq. 4-24)
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b
%1 '”";‘/‘7 l "'1‘ X . €:-0.003
T I 2{
y AN+t

ed I8 €456,
\ALese “)p. FREE BODY OUGRAM STRAN

1

AXIAL TENSION, CONCRETE

<
AT COMPRESSION FACE AT . f
ULTIMATE STRAN OF 0.003 A'—\ 0.851¢ €¢-0.003
i 1_41--&:-. o
—

- '
A-—\\ S TeAf,

.
v &
Py

»
/

AXIA, TENSION,

1

]

; i

80TH LAYERS OF , : :

arc k. ¢ '

STEEL N TENSION A"]
L T-At,
" Pa e,
-"; -+~ T‘Aofr
Ae €26,

Figure B-3. Axial tension and flexure, double
reinforcement

and

or

(B-41, Eq. 4-25)

From Figure B-3,

.
&, &

= y
a+d a+d

which can be rewritten as

dl
fo=1* (ku i 2, Eq. 4-26
=1, —— (B-42, Eq. 4-
Y (k, + 1) { 9 )
From Figure B-3 equilibrium requires:
Afe' = Alfld—d — ¢) (B-43)

Substituting Equation B-42 and £, = £ into Equation
B-43 results in .

5940
97053

(B-44, Eq. 4-27)

k, =

¢. The case where (e'/d) < O is similar to the
combined flexural and compression case. There-
fore, k, is derived in a manner similar to the deriva-
tion of Equation B-15 and is given as

’ ! 2 ’
f

(B-45, Eq. 4-28)
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'APPENDIX C

INVESTIGATION EXAMPLES

C-1. General

For the designer's convenience and refer-
ence, the following examples are provided to illus-
trate how to determine the flexural capacity of
existing concrete sections in accordance with this
Engineer Manual and ACI 318.

C-2. Analysis of a Smgly
Reinforced Beam

Given: f. = 3 ksi B, =0.8
f, = 60 ksi " E, = 29, 000 ksi
A =1.58n.

0.85 f¢
€. - 0.003 | I
] OLE ""{ ¢
/2

/ . T

/2*5 | STRAN CIAGRAM STRESS DIAGRAM

- 20.5"

24"

Solution:
1. Check steel ratio

As
Poa = b—d '
158
12(20.5)
= 0.006423
b, = 0.858, f’< 87,000 )
f,\87,000 + f,

3 87,000
= 0.85(0.85)(——-)( >
60/187,000 + 60,000

= 0.02138

in accordance with paragraph 3-5 check:

0.25p, = 0.00534
0.375p, = 0.00802
. = 0.00642

0.25p, < po < 0.375p,

Poq is greater than the recommended limit, but less
than the maximum permitted upper limit not requir-
ing special study or investigation. Therefore, no
special consideration for serviceability, constructi-
bility, and economy is required. This reinforced
section is satisfactory.

2. Assume the steel yuelds and compute the
internal forces:

T=Af = 1.58(60) = 94.8 kips
C=0.85f ba
C = 0.85(3)(12)a = 30.6a

3. From equilibrium set T=C and solve
for a:

94.8 = 30.6c—> a=3.10in.

3.10
Then, a = Bc—> ¢c=——=3.65in.
0.85

4. Check ¢, to demonstrate steel yields
prior to crushing of the concrete:

&, _ 0.003
20.5 — ¢ <

E 29,000

@ Ok, steel ytelds

]
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5. Compute the flexural capacity:
¢M, = HAF)d — a/2)
’ 3.10
= O.90(94.8)<20.5 - -——2 )

= 1616.8 in.-k
= 134.7 ft-k

C-3. Analysis of an Existing Beam
— Reinforcement in Both Faces

Givem: f.=3,000psi & = 0.003
f,= 60,000 psi B, = 0.85
A, =800in>  E = 29,000,000 psi
A! = 4,00 in.?

€ - 0.003

]

[

T T
o N;wﬂlz' /

o . ..
R - v X

72"

° . . © 8 AT 12°
e %ﬂwﬂ LAYERS) Wl
- /
. a ——T, A
T,

STRESS DIAGRAM

=
N

&

STRAIN_DIAGRAM

Solutiom:
1. First analyze considering steel in tension
face only

— As —_ 8 _—
bd (60)(12)
B, f! 87,00
Poo = 0.85 <= =0.0214
f, 87,000 + f,
_ooun
P 0.0214 Poai * pb

Note: p exceeds maximum permitted upper limit
not requiring special study or investiga-
tion = 0.375 p,. See Chapter 3.

T=Af,

T = 8(60) = 480 kips

then C_ = 0.85f_ba = 30.6a

T=C,
a=157in. and ¢ = 18.45 in.

By similar triangles, demonstrate that steel yields

sc _ 85(2)

= = £, = 0.0057 > &, = 0.0021
18.45 54-—c

ok; both layers of steel yield.

Moment capacity = 480 kips (d — a/2)
= 480 kips (52.15 in.)
M = 25,032 in.-k

2. Next analyze considering steel in com-
pression face

4
p' = = 0.0056
12(60)
p— p' = 0.0054
£ d'/ 87,000
=o.856‘ ‘-—( )=o.ow
f, d \87,000 - f,

p—p =00116

compression steel does not yield, must do gen-
eral analysis using 0: & compatability
Locate neutral axis
T = 480 kips
C. = 0.85f ba = 30.6¢
C, = Al(f, — 0.85f)) = 4(f, — 2.55)

By similar triangles

e, _ 0003
c—6 c
a €, = 0.003
Substitute ¢ = —— = 1.176a . c
0.85 © ‘

0.0153
Then g = 0.003 —
: a

443.7
Since f, = Eg,= f, = (87 - )ksi
a

Then

4437
C, = 4(87 ~ 255 — )kips
(2]

T=C, + C = 480 kips
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Substitute for C_ and C, and solve for @

1774.8
30.6a + 337.8 — =
a

o’ — 4.650— 58 =0

Then a= 103 in.and c= 12.1 in.

Check £, > &,

0003 &

By similar triangles = :

12.1 d—12.1

£ =0.0119 > 0.0021
C. = 30.6a= 315 kips

C, = 4(41.37) = 165 kips

C.+C =480kips=T

10.3
31 5(7) + (165)(6)

Resultant of C_and C, = 280

= 5.4in.
Internal Moment Arm = 60 — 5.4 = 54.6in.

M = 480(54.6) = 26,208 in.-k

Comparison
Tension Steel Compression
Only . Steel
a 15.7 in: 10.3 in.
¢ 18.45 in. 12.1 in.
Arm 5215 in. 54.6 in.

M 25,032 in-k 26,208 in.-k = 4.7
percent increase
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APPENDIX D

DESIGN EXAMPLES

D-1. Design Procedure

For convenience, a summary of the steps
used in the design of the examples in this appendix
is provided below. This procedure may be used to
design flexural members subjected to pure flexure
or flexure combined with axial load. The axial load
may be tension or compression.

Step 1 — Compute the required nominal
strength M_, P where M, and P, are determined in
accordance with paragraph 4-1.

Ma

Yo

i}.

{
M =" Pn =

n

A
¢

©-

Note: Step 2 below provides a convenient and
quick check to ensure that members are sized prop-
erly to meet steel ratio limits. The expressions in
Step 2a are adequate for flexure and small axial
load. For members with significant axial loads, the
somewhat more lengthy procedures of Step 2b
should be used.

Step 2a — Compute d, from Table D-1.
The term d is the minimum effective depth a mem-
ber may have and meet the limiting requirements
onsteel ratio. If d = d, the member is of adequate
depth to meet steel ratio reqUIremenfs and A, is
determined using Step 3.

Step 2b — When significant axial load is
present, the expressions for d; become cumber-
some and it becomes easier to check the member
size by determining Mpg. Mpg is the maximum
bending moment a member may carry and remain
within the specified steel ratio limits.

Mps = 0.85f.a b(d — a,/2) —

where

a, = K,d (D-2)

and K is found from Table D-1.
Step 3 — Singly Reinforced. When d = d,
(or M, = M) the following equations are used to

(d = h/2)P, (D-1)

Table D-1
Minimum Effective Depth

f:: fY Bt K .dd
(psi) | (psi) Py d (in.)

3.3274M **

3000 | 60 | 0.25 | 0.125765 —
‘ b

2.4956M *

4000 | 60 | 0.25 | 0.125765 —_—
b

_ 2.1129M *

5000 | &0 | 0.25 | 0.118367 ——
b

* See Section 3-5. Maximum Tension Reinforcement
** 1. units are inch-kips

compute A_.
M, + P (d— h/2)
K,=1-\1- 7 (D-3)
0.425f.bd
0.85f.K,bd — P,
s = (D-4)
. fy
where
p
(—)BI ec
K, = Py
f
e+
E
Mn

' kd
0.85fckdb<1 - ;)

D-2. Singly Reinforced Example |

The following example demonstrates the
use of the design procedure outlined in para-
graph D-1 for a Singly Reinforced Beam with the
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recommended steel ratio of 0.25 p,. The required
area of steel is computed to carry the moment at
the base of a retaining wall stem.

Given:

M = 41.65 k-ft

(where M = moment from
unfactored dead
and live loads)

- = 3.0 ksi
1‘y = 60 ksi
d=20in.

First compute the required strength, M.

M, =17 H{D + 1)
M, = (17)(1.3)(41.65) = 92.047 k-ft
Step 1. M, =M,/

= 92.047/0.90 = 102.274
k-ft

3.3274M,
Step 2. dy = —"b—— = 18.45 in.

(Table D-1)

d > d, therefore member size is adequate
Step 3.

M, + P(d— h/2)
K=1-\1- .
0.425f' bd

\/ (102.274)(12)
K,=1-\1- >
(0.425)(3.0)(12)(20)
= 0.10587 (D-3)

0.85fK, bd
A =—ct
fY
_ (0.85)(3.0)(0.10587)(12)(20)
60

A, = 1.08 sq in. (D-4)

D-3. Combined Flexure Plus Axial
Load Example

The following example demonstrates the
use of the design procedure outlined in paragraph
D-1 for a beam subjected to flexure plus small

axial compressive load. The aniount of tensile steel
required to carry the moment and axial load at the
base of a retaining wall stem is found.

Given: M = 41.65 k-ft
P = 5 kips (weight of stem)

where M and P are the moment and axial load
from an unfactored analysis.

f. = 3.0 ksi
fy = 60 ksi
d=20in.
h= 24in.

First compute the required strength, M, P,
M, =17 H{D + 1)
M, = (1.7)(1.3)(41.65) = 92.047 k-ft

v

P, = 17H{D + L)
P, = (1.7){1.3)(5.0) = 11.05 kips
Since axial load is present a value must be found

for ¢.

For small axial load
¢ = 0.9 — [(0.20P,)/(0.10f A )]
¢ =0.88
Step 1.

M, = M /¢ = 92.047/0.88 = 104.60 k-ft
P =P,/¢d=11.05/0.88 = 12.56 kips
| Step 2.
ay = Kyd (D-2)
ay = (0.12577)(20) = 2.515

Mos = 0.85f a bld — a,/2.0) — (d — h/2.0)P,
(D-1)

Mos = (0.85)(3.0)(2.515)(12)(20 — 1.258)
—- (20 — 12)(12.56)
Mos = 1341.9 k-in. or 111.82 k-ft

Mps > M, therefore member size is adequate



. DESIGN EXAMPLES

23

Step 3.
M+ P(d— h/2
Kuz]—\/l—- - A"( 2/)
0.425¢ bd
¢ 1 \/1 (12)104.6 + 12.56(20 — 12)
v (0.425)(3.0)(12)(20)°
K,=0.11768
0.85¢/K,bd — P,
A =
f, |
,  (085)(3.0)(0.11768)(12)(20) ~ 12.56
: 60
A, = 0.99 sqin. (D-4)

D-4. Derivation of Design Equations

The following paragraphs provide deriva-
tions of the design equations presented in para-
graph D-1.

(1) Derivation of Design Equations for Sin-
gly Reinforced Members. The figure below shows
the condition of stress on a singly reinforced mem-
ber subject to a moment M, and load P,. Equations
for design may be developed by satisfying condi-
tions of equilibrium on the section.

By requiring the M about the tensile steel to equal
zero

M, = 0.85fab(d — a/2) — P(d — h/2) (D-5)

ass .
::Ll" -
d W A
L 3 e s B ettty - ———- —
V2D Aoy

By requiring the 3H to equal zero
Af, = 0.85f.ab— P, (D-6)
Expanding Equation D-5 yields
M, = 0.85f.abd — 0.425f'a°b — P,(d — h/2)

Let @ = K,d; then

M, =0.85f'K,bd” —0.425F.K>d°b— P,(d — h/2)

o ’ -
The above equation may be solved for K, using the
solution for a quadratic equation

M, + P(d — h/2)
K,=1-\1- k
0.425f bd

(D-3)

Substituting K,d for a in Equation D-6 then yields

0.85f.K,bd — P,
A=

f

(2) Derivation of -Design Equations for
Doubly Reinforced Members. The figure below
shows the conditions of stress and strain on a doubly
reinforced member subjected to a moment M, and
load P,. Equations for design are developed in a
manner identical to that shown previously for singly
reinforced beams. "

4 os5 1. €, 0003

& J;[,' ASh’ | &
T L c .
v oA
R e m et — ¢« o > = — - - — g = - ———
(%74 Aty i
€,2¢,
STRESS STRAN

Requiring 2H to equal zero yields

_ 0.85f.Kybd — P, + ALF!

f)’

(D-7)

By setting ay = B, ¢ and using the similar triangles
from the strain diagram above, & and f, may be
found:

(ad - B] d’)ecEs

P

f,=

An expression for the moment carried by the con-
crete (Mps) may be found by summing moments
about the tensile steel of the concrete
contribution.

Mos = 0.85f a bld — a,/2) — (d — h/2)P,
(D-1)
Finally, an expression for A may be found by
requiring the compression steel to carry any

moment above that which the concrete can carry
(M, — Mps)-

(D-8)
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(3) Derivation of Expression of d,. The
expression for d; is found by substituting
ay = kydy in the equation shown above for My
and solving the resulting quadratic expression for

d,.

dy = \/ Mos (D-9)
[0.85F.K,b(1 — K,/2)]

D-5. Shear Strength Example for
Special Straight Members

Paragraph 5.2 describes the conditions for
which a special shear strength criterion shall apply
for straight members. The following example dem-
onstrates the application of Equation 5-1. Figure
D-1 shows a rectangular conduit with factored
loads, 1.7 H; (dead load + live load). The follow-

ing parameters are given or computed for the roof
slab of the conduit:

f. = 4,000 psi
[, = 10.0 ft = 120 in.
d=20ft=24in
b = 1.0 ft (unit width) = 12 in.
N, = 6.33(5) = 31.7 kips
g = 2.33sq ft = 336 sq in.

120 in.
24 in.

v, = (1 1.5 — >\/4,ooo

31,700 Ib
336 sqin.

5v4,000

X4 1+ (12in.)(24 in.)

(D-10, Eq. 5-1)
V. = 134,906 Ib = 134.9 kips
Check limit V.= 10VF.bd = 104,000 (12 in.)
(24 in) = 182,147 Ib

Compare shear strength with applied
shear. .

GV, = 0.85(134.9 kips) = 114.7 kips

15.0 KIPS/FT

IEEEEEREEEEN
- - &
L M
] B
EREEREREE RN

-

1—71[ Ly 00" | /f-71]

Figure D-1. Rectangular conduit

V, at 0.15(/) from face of the support is

l
= w(—" - O.lSIn)
2

15.0 kips/ft[(%f—f> — (0.15)(10 ﬁ)]

= 52.5 kips < ¢V_; shear strength adequate

D-6. Shear Strength Example for
Curved Members

Paragraph 5-3 describes the conditions for
which Equation 5-3 shall apply. The following
example applies Equation 5-3 to the circular con-
duit presented in Figure D-2. Factored loads are
shown, and the following values are given or
computed:

f. = 4,000 psi
b=12in.
d=43.5in.
A, = 576 sq in.
N, = 162.5 kips

V, = 81.3 kips at a section 45 degrees from the
crown
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162,500 Ib Check limit V, = 10V/F.bd = 10\/Z,000 (12 in.)
576 sq in. (43.5in.) = 330,142 Ib
V.=4\v4,000{y 1 + 2/05q . (12in.)(24in.) Compare shear strength with applied shear
41/4,000
¢ $V. = 0.85(192.1 kips) = 163.3 kips
V.= 192,058 Ib = 192.1 kips V, < @V,; shear strength adequate

LOAD - 17.55 KIPS/SQ FT

BEEEEREEXERE,

et 2
(o]
ety .
—
o 3=
= — O
Ea.
—
23
—y T
2
o e
&
‘-o
I‘-I
r
g
w0 A i ’ \\
: 6 PROTECTNE
o {40 4o 90 couG e
® 250

Figure D-2. Circular conduit
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APPENDIX E

INTERACTION DIAGRAM

E-1. Introduction

A complete discussion on the construction of
interaction diagrams is beyond the scope of this
manual; however, in order to demonstrate how the
equations presented in Chapter 4 may be used to
construct a diagram a few basic points will be
computed. Note that the effects of ¢, the strength
reduction factor, have not been considered. Using
the example cross section shown below compute the
points defined by 1, 2, 3 notations shown in Figure
E-1.

Given: f, = 3.0 ksi
fy = 60 ksi
A, = 20sqin.
d=22in.
h=24in.
b=12in.
iz
—
‘.. ",_’. . 1'
RERACIR BV
‘.@ »4.
i .. :
F.“\
~
S @
Py taass ------.\.\
~
~
>
2 ~
o & \\
< ~
2 \\,.@ Py .M, (BALMCED FAUURE)
/
/
f— —%(3) 5, .4, TENSIE FARE)
-
Mo MOMENT Q@ «, trure FERURE)

Figure E-1. Interaction diagram

E-2. Determination of Point 1 ; Pure
Flexure

[-7. €. 0003

] -
Hl\aeap'd

€, €,
STRESS - STRAN

¢M, = $0.85f.ab(d — a/2)
Lo Ak (200600) _
0.85¢b  (0.85)(3.0)(12)
M, = (0.85)(3.0)(3.922)(12)(22 — 1.961)

M, = 2404.7 k-in.

M, = 200.4 k-ft (D-5)
900 T T T T T
L 3
~
Ay
8001 .
.
L)
~
\\
700 ~ POINT 2 -
....... .
-~
-~
600 |~ N 1
>
-~
~
.
~
o 5001 . -1
a .
x ~
- ‘\
e
% 400} N -
-~
-
~
~
~
300 N -
~
~
N 3~
POl
200}~ \?-
4
’
4
4
100} N -
'l
POINT | R
° 1 1 1 _N{ 1
[} 50 100 150 200 250 300
M. K-t

Figure E-2. Interaction diagram solution
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APPENDIX F

AXIAL LOAD WITH BIAXIAL
BENDING — EXAMPLE

F-1. In accordance with paragraph 4-5,
design an 18- by 18-inch reinforced concrete col-
umn for the following conditions:

f. = 3,000 psi

f, = 60,000 psi

P, =100 kips, P, = P,/0.7 = 142.9 kips
M,, = 94 ftkips, M, = M, /0.7 = 134.3 ft-kips
M,, = 30 ft-kips, M, = M, /0.7 = 42.8 ft-kips

Let concrete cover plus one-half a bar diameter
equal 2.5 in.

F-2, Using uniaxial design procedures
(Appendix E), select reinforcement for P, and bend-
ing about the x-axis since M, > M, . The resulting
cross-section is given below.

y N
24/2 —y g N
— t
[ ] ? .--—;
|
X oo o g = mn = e = e = L - — x

Ag - 6-*5 BARS

F-3. Figures F-1 and F-2 present the nom-
inal strength interaction diagrams about x- and
y-axes. It is seen from Figure F-2 that the member
is adequate for uniaxial bending about the y-axis
with P, = 142.9 kips and M, = 42.8 ft-kips. From
Figures F-1 and F-2 at P, = 142.9 kips:

M, = 146.1 ft-kips
M,, = 145.9 ft-kips

For a square column, it is necessary to satisfy:
Mo/ M) 7> + (Mo /M, )72 <10
(134.3/146.1)'7° + (42.8/145.9)'7°
=0.98<1.0

If a value greater than 1.0 is obtained, increase
reinforcement and /or increase member dimensions.

800 T T T T
NOWINAL AXIA FORCE
STRENGTH FACTOR - 08
soa |- : .
'd
&
x
2 ol -
-t
2
2
200~ -
) 1 !
Q 50 100 150 200 250

NOMINAL MOMENT, KIP-FEET

Figure F-1. Nominal strength about the x-axis

&co T T T T
NOMINAL AXIA. FORCE
STRENGTH FACTOR <08
600 }- -
v
a
x
3 400} .
-
2
%
200~ -
(1458, 1429)
0 i !
o S0 00 230

100 150 2
NOMIMAL MOMENT, KIP-FEET

Figure F-2. Nominal strength about the y-axis
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E-3. Determination of Point 2,
Maximum Axial Capacity .

Qss 1.’ € 0003

>

Ay

€. 0003

¢Pn(mux) = ¢080P°
BPrymax) = P0-80[0.85F(A_ — pbd) + £, pbd]

Pymax) = 0.80[(0.85)(3.0)(288 — 2.0)
+ (60.0)(2.0)] |
Prmax) = 0-80(849.3) = 679.44 kips  (4-2)

E-4. Determination of Point 3,
Balanced Point

Ee
(1) Find kb=————‘6‘ o
Ee + f,
(0.85)(29,000)(0.003)
, = = 0.5031
(29,000)(0.003) + 60
(4-4)

€. 0003
°EL C'I_. /
* 4_:1__ d

L
Aty
<, - 0002069
STRESS STRAN

e{, 2ku - kf
(2) Find = = '
¢ __Ph
Y 0.425f.

e/  (2)(0.5031) - (0.5031)’

.‘; (0.00758)(60)
(2)(0.5031) - ———
(0.425)(3.0)

= 1.15951 ' (4-3)
(3) Find ¢P, = ¢[0.85f.k, — pf,]bd
- P, =1[(0.85)(3.0)(0.5031)
— (0.00758)(60.0)](12)(22.0)
P, = 218.62 kips -

(4) Find §M, = $[0.85f.k, = pf,]

[5-0 -2

M, = [(0.85)(3.0)(0.5031)

— (0.00758)(60)]
-[1.15951 — (1 — 24.0/44.0)]
- (12)(22.0)

M, = 3390.65 k-in.

M, = 282.55 k-ft (4-6)



INDEX

American Concrete Institute’s “Building Code
Requirements and Commentary for
Reinforced Concrete” (ACI 318), 2, 3;
modified load factormethod, 5, &; shear
strength, 11

Anchorage, 3

Axial loads, 8-10; derivation of equations,
13- 17; example, 28

Bar developments, 3
Bar spacing, 3
Bends, 3

Biaxial bending, 10
Butt splices, 4

Computer programs, 2

Concrete protection, minimum cover, 3-4

Construction specifications, 3

Contract drawings, 3,4

Cracking, control of, 7

Curved members, shear strength, 11,
example, 24-25

Deflections, control of, 7

Design assumptions, 8

Design equations, derivation of, 13-17
Design procedures, 21-23 '

Doubly reinforced beams, analysis of, 19-20;

design equations, derivation of, 23-24

Earthquake effects, 6
Excess shear, definition of, 5

Flexural and compressive capacity, 8-10
Flexural and tensile capacity, 10
Flexural loads, 8-10; derivation of equations,

13- 17

Hooks, 3
Hydraulic factor, 5

Interaction diagrams, construction of, 26-27

Lapped splices, 4
Load factors, 5; revised, 2

Nonhydraulic structures, é

Reinforcement, 3-4; design strength of, 6
Required strength, 5-6

Service loads, 5 _

Serviceability requirements, 5-7

Shear strength, 11

Shrinkage, 4

Single load factor, 2

Single load factor method, 5-6

Singly reinforced beams, analysis of, 18- ]9
design equations, derivation of, 23; design
procedure, 21-22

Splice requirements, 3

Splicing, 4

Stability analysis, 5

Steel reinforcement, 3-4; quality, 3

Straight members, shear strength, 11;
example, 24

Strength design method, 5; background, 1-2

Strength requirements, 5-7

Temperature, 4

Tensile reinforcement, 10

Tension and compression reinforcement, flexural
and compressive capacity, 9-10

Tension reinforcement, maximum, 6-7; flexural
and compressive capacity, 8-9

Unfactored loads, 5

Walls, minimum thickness, 7
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»*

*

STAAD - III o
REYISION 12.1 (VERSION 12 LEVEL 1) *
PROPRIETARY PROGRAM OF *
RESEARCH ENGINEERS,INC. ) *
DATE= , JuL 22, 1994 »
TIME= 13:36:57 *

t*a'*tttt!tttnntiatﬁtt*wtttttw:tr't’ttttt'ﬁ'.ttrt!

STAAD PLANE X-CUT CANAL 2-10X10 cBC

UNIT KIP FEET

JOINT COORDINATES

1.0.11.3333 ; 2 10.9583 11.3333 ; 3 21.9167 11.3333
4 0. 0. 0. 14 21.8167 0. 0.

MEMBER INCIDENCE .
112;223;314;428 ; 5314 ;645151
MEMBER PROPERTIES =
1 2 PRISMATIC AX "1.3333 1Z 0.1975

3 5 PRISMATIC AX 1.0833 IZ 0.1058

4 PRISMATIC AX 0.8333 IZ 0.0482 -
6 TO 15 PRISMATIC AX 1.3333 IZ 0.1975

CONSTANTS

E 520000. ALL

DENSITY 0.15 ALL

SUPPORTS

5 TO 13 FIXED BUT FX MZ KFY 1894.0

4 14 FIXED BUT MZ KFY 1703.0 KFX 100

LOAD 1 DEAD LOAD
SELFWEIGHT Y -1.0

.

LOAD 2 DRY 15°FILL WT.

MEMBER LOAD

12 UNIY -1.65

LOAD 3 DRY 15°LAT.SOIL

MEMBER LOAD

3 TRAP GX 0.94 1.52

5 TRAP GX -0.94 -1.62 -

LOAD 13 DRY LAT.SOIL TO TOP OF BOX ONLY . -
MEMBER LOAD :

3 TRAP GX 0.04 0.72

5 TRAP GX -0.04 -0.72

.
LOAD 4 WET 15°FILL WT.
MEMBER LOAD

12 UNI Y -2.10

-
LOAD 5 WET 15°LAT.SOIL
MEMBER LOAD

3 TRAP GX '1.47 2.43

5 TRAP GX -1.41 -2.43

»

LOAD 15 WET LAT.SOIL TO TOP OF BOX ONLY
MEMBER LOAD
'3 TRAP GX 0.06 1.08




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 2

49. 5 TRAP GX -0.06 -1.08

50, -

51. LOAD 10 SYMM LL ON 15°FILL

52, MEMBER LOAD

53. 1 2 UNI Y -0.15

54, »

55, LOAD 11 UNSYMM LL ON 15°FILL

56. MEMBER LOAD

57, 1 UNI Y -0.15

58, x

59, LOAD 18 BOUYANT F - HGL 12° MAX ABOVE SOFFIT OF BOX & BOX BOT

60. MEMBER LOAD

81. 6 TO 15 UNI Y 1.456

62. x

63. LOAD 18 WATER INSIDE HGL @ CROWN - FLOWING FULL CONDITION

64, MEMBER LOAD

85. 5 T0 15 UNI Y -D.624

66. 3 TRAP GX 0.000 -0.624

67. 5 TRAP GX 0.000 0.624 : )
65. * . N =
59, LOAD 20 WATER INSIDE  HGL 12" MAX ABOVE SOFFIT OF BOX .
70. MEMBER LOAD PF
71. 1 2 UNI Y 0.748 -
72. § TO 15 UNI Y -1.374 L
73. 3 TRAP GX -0.749 -1.373

74. 5 TRAP GX 0.749 1.373

75. x

76. *BEGIN LOAD COMBINATIONS FOR ANALYSIS

77. *

78. *

78. =L 0AD COMB 100 THRU 118 FOR 1/2 LATERAL SOIL PRESSURE INVESTAGATION
80. *OF TOP AND BOTTOM SLABS - MEMBERS 1,2,AND 6 THRU 24

81. *

82. *

83. LOAD COMB 100 SELF DL

84, 11.0

85. =

86. *START DRY SOIL ANALYSIS WITH 1/2 LATERAL PRESSURES

87. =

8s. LOAG COMB 1071 SELF DL + HALF DRY LAT SOIL 70 TOP OF BOX

gs. 11.0 13 0.5 -

90. LOAD COMB 102 SELF DL + DRY 4°FILL + HALF LAT.SOIL

81, 11.0 21.0 3 0.5 -

92. LOAD COMB 103 SELF DL.+ DRY 4°FILL + HALF LAT.SOIL + SYMM.LL

93, 11.0 21.0 30.5 10 1.0

94, LOAD COMB 104 SELF DL + DRY 4°FILL + HALF LAT.SOIL + UNSYM.LL

g5, 11.0 21.0 3 0.5 11 1.0

96. LOAD COMB 105 SELF DL + DRY 4°FILL + HALF LAT.SOIL + SYMM.LL +WATER
87, 11.0 21.0 30.5 101.0 18 1.0
98, LOAD COMB 106 SELF DL + DRY 4°FILL + HALF LAT.SOIL +UNSYM.LL +WATER
8g. 11.0 21.0 3 0.5 111.0 19 1.0
100. LOAD COMB 107 SELF DL + DRY 4°FILL + HALF LAT.SOIL + SYMM.LL +WATER
101. 11.0 21.0 30.5 101.0 20 1.0
102. LOAD COMB 108 SELF DL + DRY 4°FILL + HALF LAT.SOIL +UNSYM.LL +WATER
103. 11.0 21.0 30.5 111.0 201.0
104. =

105, *START SATURATED SOIL ANALYSIS WITH 1/2 LATERAL PRESSURES

106. *
107. LOAD COMB 111 SELF DL + HALF WET LAY SOIL TO TOP OF BOX

108. . - ) 11.0 15 0.5




185.
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109. LOAD COMB 112 SELF DL + WET 15°FILL + HALF LAT.SOIL

110. 11.0 41.0 50.5

111. LOAD COMB 113 SELF DL + WET 15°FILL + HALF LAT.SOIL + SYMM.LL

112, 11.0 41.0 50.5 10 1.0

113. LOAD COMB 114 SELF DL + WET 15°FILL + HALF LAT.SOIL + UNSYM.LL

114. 11.0 41.0 5 0.5 11 1.0

115. LOAD COMB 115 SELF DL +WET 15°FILL +HALF LAT.SOIL +SYMM.LL +H20_FUL

116. 11.0 41.0 505 101.0 19 1.0 18 0.49

117. LOAD COMB 116 SELF DL +WET 15°FILL +HALF LAT.SOIL +UNSYM.LL+H20_FUL

118. 11.0 41.0 505 111.0 191.0 18 0.49
1. LOAD COMB 117 SELF DL +WET 15°FILL +HALF LAT.SOIL +SYMM.LL+ H20_PRE

120. 11.0 41.0 505 101.0 201.0 18 1.00

121. LOAD COMB 118 SELF DL +WET 15°FILL +HALF LAT.SOIL +UNSYM.LL+H20_PRE

122, 11.0 41.0 505 111.0 201.0 18 1.0

123. *

124, *BEGIN FULL LATERAL SOIL ANALYSIS FOR ALL -M AREAS & +M WALL AREAS.

125. * 2====_,'-‘f—-::

126. . -

127. *START DRY SOIL ANALYSIS s

128. = ; conds

128, LOAD COMB 121 SELF DL + FULL DRY LAT SOIL TO ToP OF BOX

130. 11.0 13 1.0 -

131. LOAD COMB 122 SELF DL + DRY 4°FILL + FULL LAT.SOIL

132. 11.0 21.0 31.0

133. LOAD COMB 123 SELF DL + DRY 4°FILL + FULL LAT.SOIL + SYMM.LL

134, 11.0 21.0 31.0 10 1.0

135, LOAD COMB 124 SELF DL + DRY 4°FILL + FULL LAT.SOIL + UNSYM.LL

136, 11.0 21.0 31.0 11 1.0

137. LOAD COMB 125 SELF DL +DRY 4°FILL +FULL LAT.SOIL +SYMM.LL +H20_FUL

138. 11.0 21.0 31.0 101.0 19 1.0

139. LOAD COMB 126 SELF DL +DRY 4°FILL +FULL LAT.SOIL +UNSYM.LL +H20_FUL

140. 11.0 21.0 3 1.0 111.0 19 1.0

141. LOAD COMB 127 SELF DL +DRY 4°FILL +FULL LAT.SOIL +SYMM.LL +H20_PRE

142. 11.0 21.0 31.0 16 1.0 20 1.0

143, LOAD COMB 128 SELF DL +DRY 4°FILL +FULL LAT.SOIL +UNSYM.LL +H20_PRE

144, 11.0 21.0 31.0 111.0 20 1.0

145. * 2

146. *START SATURATED SOIL ANALYSIS -

147. *

148. LOAD COMB 131 SELF DL + FULL WET LAT SOIL TO TOP OF BOX

148. 11.0 . 151.0

150. LOAD COMB 132 SELF DL + WET 15°FILL + FULL LAT.SOIL _

151, _ 11.0 41.0 5 1.0

152. LOAD COMB 133 SELF DL + WET 15°FILL + FULL LAT.SOIL + SYMM.LL

153. 11.0 41.0 51.0 10 1.0

154. LOAD COMB 134 SELF DL + WET 15°FILL + FULL LAT.SOIL + UNSYM.LL

155. 11.0 41.0 50.5 11 1.0

156. LOAD COMB 135 SELF DL +WET 4°FILL +FULL LAT.SOIL + SYMM.LL +H20_FUL

157. 11.0 41.0 51.0 101.0 191.0 18 0.48

158. LOAD COMB 136 SELF DL +WET 15°FILL +FULL LAT.SOIL +UNSYM.LL+H20_FUL

159. ’ 11.0 41.0 51.0 111.0 191.0 18 0.48

160. LOAD COMB 137 SELF DL +WET 15°FILL +FULL LAT.SOIL + SYMM.LL+H20_PRE

161. 11.0 41.0 51.0 101.0 201.0 18 1.0

162. LOAD COMB 138 SELF DL +WET 15°FILL +FULL LAT.SOIL +UNSYM.LL+H20_PRE

163. 11.0 41.0 51.0 111.0 201.0 18 1.0

164, * '

_ PERFORM ANALYSIS
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166. PRINT ANALYSIS RESULTS LIST I

X-CUT CANAL 2-10X10 cBCO CBC -- PAGE NO. 4

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 14/ 185/ M
ORGINAL/FINAL BAND-WIDTH = 11/ 2 .

TOTAL PRIMARY LOAD CASES = 12, TOTAL DEGREES OF FREEDOM = 42
SIZE OF STIFFNESS MATRIX = 378 DOUBLE PREC. WORDS

TOTAL REQUIRED DISK SPACE = 0.04 MEGA-BYTES

PROCESSING ELEMENT STIFFNESS MATRIX. 13:36:59
PROCESSING GLOBAL STIFFNESS MATRIX. . - 13:36:59
PROCESSING TRIANGULAR FACTORIZATION. 13:36:59
CALCULATING JOINT DISPLACEMENTS. 13:37: 0
CALCULATING ELEMENT FORCES. } 13:37: 0




100

o ' 101
102

103

104

105

108

o 107
108

m

112

113

114

® 115
116
117
118
121
122
123
124
125
126
127
'. 128
131

132

133

134

135

® 136

137

138 -

3

- S .

X-TRANS

-0.00002
0.00007
0.00124
0.00027
0.00008
0.00185
0.00041
0.00001
-0.00115
-0.00003
-0.00020
-0.00101
-0.00002
0.00012
0.00066
0.00067
-0.00048
0.00047
-0.000689
-0.00034
-0.00150
0.00018
0.00088
0.00098
-0.00017
0.00078
-0.00038
-0.00005
-0.00121
0.00025
0.00128
0.00128
0.00012
0.00108
-0.00007
0.00028
-0.00088
0.00038
0.00181
0.00192
-0.00017
0.00171
0.00055
0.00088
-0.00028
0.00000
0.00000
0.00000

X-CUT CANAL 2-10X10 CBCO CBC

Y-TRANS

-0.
-0.
0.
0.
-0.
.00459
.00182
.00244
.00296
.01636
.00811
.00582
L0111
.01047
.03646
.03891
.03842
.04702
.04754
.04473
.04524
.01015
.04303
.04547
.04599
.04557
.04608
.03493
.03545
.00983
.03493
.03738
.03789
.04548 .
.04601
.04320
.04371
.00919
.04073
.04318
.04589
.04327
.04379
.03264
.03315
.00948
.03510
.00283

01111
02688
00306
00128
03422

JOINT DISPLACEMENT (INCH RADIANS)

STRUCTURE TYPE = PLANE

Z-TRANS

0O 0O 0000000000000 O0O0O00O0D00OO0 0000000000 0000000000000 000D O0O

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000 -
.00000
.00000
.00000
.0ogoo
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
)
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
.00000
.0000C
.00000
.00000
.00c00
.00000
.00000
.00000
.0000C
.0o000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

QO 0 00000000000 OO0 OO0 OO0 O0OO0O0DO O OO ODOHDHOOOOHOOODOOOOOLOHOOHOOL O OO0

.00000
.00600
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0oogo
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.000c0
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

PAGE NO.

Z-ROTAN

-0.
-0.
0.

0

-0.
0.
c.

-0.

-0.
0.

-0.

-0.

-0.

-0
-0
-0
-0
-0
o
0
0

00004
00040
00028
.00007
00051
00042
00011
00004
00003
00002
00007
00007
00004
.00000
.00029
.00033
.00033
.00040
.00039
.00040
.00039
.00002
.00033
.00037
.00037
.00043
.00042
.00042
.00041
.00004
.00016
.00019
.00013
.00026
.00025
.00026
.00025
.00007
.00012
.00016
.00037
.00022
.00021
.00021
.00021
.00000
.00000
.00000

5




X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

13

15
10
11
18
19
20
100
101
102
103
104
105
108
107
108
M
112
113
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138

X-TRANS

0O 0o o o0 o

0O 0O 00 00 O0o0

.00000
.00000
.00000
.00000
.00000
.00116
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.001186
.00000
.00118
.00000
.00116
. 00000
.00000
.00000
.00116
. 00000
.00116
.00000
.00116
.00000
. 00000
. 00000
.00118
. 00000
.00116
.00000
.001186
.00000
.00000
.00000
.00116
.00000
.00116
.00000
.00116
.00002
.00007
.00124
-0.
-0.
-0.

00027
00008
00185

Y-TRANS

.00069
04467
.00424
.00104
.00318
.00160
.01994
.00910
.00521
.00948
.00914
.04317
.04636
.04477
.05546
.05386
.05157
.04988
.00887
.05204
.05523
.05363
.05455
.05296
.04050
.03890
.00879
.04176
.04485
.04335
.05404
.05245
.05016
.04857
.00845
.04882
.05311
.05363
.05243
.05083
.03838
.03678
L0111
.02688
.00306
.00128
.03422
.00459

-- PAGE NO.

STRUCTURE TYPE = PLANE

Z-TRANS

OODOQOGO‘OOOQOOOOOCODOOOOOOOODOOOOOODODOOOOO_ODODO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000

X-ROTAN

O O 0 0O 000000000000 000000000000 00000 O0O0 00 O0OO00O000DO00O0OO0OO0.

.00000
.00000
.00000
.00000
.00000
.00000
.00000 .
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00c00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

O 00000000000 OO0 OO0C0ODO0O00O0O0O0O00DO00 000000000 00O O00LODO0OO0ODOoO0OO0O0OL OO O

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00600
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

00000

.00000

00000

.00000

00000

.00000
.00000
.00000

00000

.00000
.00000
.00000
.00000
.00000
.00000 .
.00000
.00000
.00000
.00000

Z-ROTAN

0O 0 0 00 00000000000 OO0 O O0OO0LCOOLOLOOOOODOOOKOOOOOOOOKOOOOLOLOHOOoO

.00000
.00000
.00000
.00000
.00000
.00004
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00004
.00000
.00004
.00000
.00004
.00000
.00000
.00000
.00004
.00000
.00004
.00000
.00004
.00000
.00000
.00000
.00004
.00000
.00004
,00000
.00004
.00000
.00000
.00000
.00004
.00000
.00004
.00000
.00004
.00004
.00040
.00028
.00007
.00051
.00042

6



X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

15
10
1

18
18
20

100
101
102
103
104
105
106
107
108
11
112
113
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138

X-TRANS

-0.
.00001
.00118
.00003
. 00020
.00101
.00002
.00012
.00066
.00067
.00182
.00047
.00163
.00034
.00081
.00018
.00098
.00098
.00215
.00078
.00194
.00005
.00111
.00025
.00128
.00128
.00244
.00108
.00224
.00028
.00143
.00038
.00181
.00182
.00215
.00171
.00286
.0008s
.00203
.00002
.00007
.00151
.00054
.00008
.00227
.00082
.00001
.00000

00041

Y-TRANS

.00192
.00244
.00052
.01636
.00811
.00582
01111
.01047
.03646
.03891
.03594
.04702
.04406
.04473
.04177
.01015
.04303
.04547
.04251
.04557
.04261
.03493
.03197
.00983
.03493
.03738
.03441
.04549
.04253
.04320
.04024
.00818
.04073
.04318,
.04251
.04327
.04031
.03264
.02967
.01070
.02504
.00341
.00138
.03187
.00511
.00207
.00228
.00277

STRUCTURE TYPE = PLANE

Z-TRANS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

.00000

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0oooo0
.00000
.00000
.0oooo
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0oo00
.00000
.0ooco
.00000
.00o00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

O 0O 00O 000 0000000000000 0 0000 0000000000000 0O0OC0DO0ODODO0ODO0O0OO0OO0O OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.pocoo
.oococ
.00oo0
.00000
.00000
.00000
.00000
.00000
.00000
.0ocoo
.00000
.0oooo
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

0O 000 00000 0000000000 O0OUO0O0O00000000O0D00 000000 00000000000 Oo

.00060
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

PAGE NO. 7

Z-ROTAN

.00011

.00004

.00000

.00002

.00007

.00007

.00004

.00000

.00029

.00033

.00030

.00040 =
.00036
.00040
.00036
.00002
.00033
.00037
.00034
.00043
.00039
.00042
.00038
.00004
.00016
.00019
.00016
.00026
.00023
.00026
.00023
.00007
.00012
.00016
.00034
.00022
.00019
.00021
.00018
.00008
.00026
-0.00030
-0.00010
0.00033
-0.00045
-0.00016
0.00002
0.00004

[ [
0 0O o o

[ ' ]
O 0O 00 0 00 000000000 O0O0DO0ODO0ODO0O0OO0OOO OO

O 00000000




X-CUT CANAL 2-10X10 cBCO CBC

JOINT DISPLAGEMENT (INCH RADIANS)

JOINT LOAD

18
18
20
100
101
" 102
103
104
105
106
107
108
1M
112
113
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138
5 1
2

3
13
4

5
15
10
11
18
19
20

X-TRANS

0.00003
-0.00047
-0.00127

0.00002

0.00029

0.00071

0.00071

0.00071

0.00023

0.00024
-0.00056
-0.00056

0.00043

0.00107

0.00107

0.00107

0.00061

0.00061
-0.00017
-0.000186

0.00056

0.00147

0.00146

0.00147

0.00089

0.00089

0.00018

0.00020

0.00084

0.00221

0.00220

0.00107

0.00175

0.00175

0.00097

0.00097

0.00002
-0.00005

0.00121

0.00043
-0.00007

0.00182

0.00065

0.00000

0.00000

0.00003
-0.00038
-0.00102

Y-TRANS

.01632
.00818
.00691
.01070
.01001
.03403
.03631
.03680
.04448
.04498
.04321
.04371
.00966
.04001
.04228
.04278
.04246
.0428956
.03287
.03337
.00932
.03233
.03460
.03510
.04278
.04328
.04151
.04201
.00863
.03745
.03973
.04278
.03891
.04041
.03031
.03081
.00850
.01865
.00159
.00040
.02374
.002389
.00060
.00170
.00183
01776
.00729
.00698

STRUCTURE TYPE

Z-TRANS

.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000
.00000
.0oooo
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

O 0O 000 0000 000 000000000000 O0OO0O0C0CO0O0O0CO0OQOLOODOOOOOOOOOLOODOLOOOOoOO

.00000
.00000
.00000
.00000
.00000
.00000
.00000

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.06000
.00000
.00000
.00000
.00000
.60000
.00000
.00000
.00000

-

Y-

O 0000000000 00O 00000000 0CO0O0LODODOO0O0O00 0000000 00000000 OO0

-- PAGE NO.

PLANE

ROTAN

.00000
.00000
.00000
.00000
.00000
.00000

.00000

.00000
.00000
.00000
.00000
.00000

.00000

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.60000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00600
.00000
.00000
.00000
.00000
.00000
.60000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.60000
.00000

Z-ROTAN

OO0 00000000 0000000 Oo0OOo0OOoO

]
o

0O o000 o0Oo0o0

.00005
.00005
.00008
.00008
.00003
.000189
.00022
.00023
.00028
.00029
.00030
.00031
.00000
.00018
.00021
.00023
.00030
.00032
.00035
.00036
.00002
.00004
.00007
.00008
.00013
.00014
.00015
.00016
.00008
.00004
.00001
.00023
.00008
.00008
.00012
.00014
.00008
.00018
.00010
.00004
.00024
.00014
.00005
.00002
.00003
.00005
.00001
.00006

8



X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

100
101
102
103
104
105
106
107
108
11
112
113

118
1186
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138
6 1
2

3
13

15
10

1
18
19
20
100
101
102

M4y

X-TRANS

0.
0.
0.
.00057
0.
0.
.00019
.00045
.00045
.00034
.00086
.00085
.00086
.00049
.00049
.00013
.00013
.00045
.0o118
.00117
.00117
.00079
.00c80
.00016
.00016
.00067
.00177
.00176
.0oogs
.00140
.00140
.00077
.00078
.00001
.00004

0

00002
00023
00057

00057
00018

0.00091

.00033
.00005
.00136
.00048
.00000
.00o000
.00002
.00028
.00076
.00001
.00018
.00043

Y-TRANS

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.03044
.03058
.03774
.03787
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.03505
.02555
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.00117
-0.
-0.
.
-0.
-0.
-0.
-0.
.02422

-0
-0
-0
-0

-0
-0

-0

-0

00850
00870
02795
02965
02878
03694
03707
03662
03676
00880
03344
03513
03526
03372
03385
02435
02449
00880
02875

03742
03755
00810
03463
03633
03526
03482

02568
00704, .
01599
00238
00078
02035
00357

00145
00118
01885
00747
00864
00704
00743

-- PAGE NO.

STRUCTURE TYPE = PLANE

Z-TRANS

.00c00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00G00
-00000
.00000
.00000

‘0.00000

0
0
0
0
0
o
o)
0
0
0
0
0
0
0
0
0
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
o}
0
0
0
]
0
0
0

00000

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

OO0 000000000 0000000000000 0000000 O0CO0OO0OOCOOOCO0OO0OO0O0OO0OO0CO0OO0OO0OO0OOoO

.00000
.00000
.00000
.00000
.00000

.00000 -

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.000G0
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0ocoo
.00000
.00000
.00000
.00000

Y-ROTAN

O 00 00000 O0CO0O 00O 00000000000 00O O0OQOHBOODOOLOOLOLOOL OOLOLOOOLOOO OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Z-ROTAN

0O OO0 0000 OO0 O0OO0OO0DO0O 00O 0O0OOCO0OO0O0O0CO0CO0OOOOOCOLDOODOOCO0OOO OO0OOO0OOO OO OO

.00008
.00006
.00022
.00024
.00025
.00025
.000286
.00018
.00020
.00005
.00025
.00027
.00028
.00030
.00032
.00026
.00028
.00004
.00017
.00019
.00020
.00020
.00021
.00013
.00015
.00002
.00018
.00019
.00028
.00023
.00024
.00019
.00021
.00003
.00000
.00002
.00000
.00000
.00003
.00001
.00000
.00002
.00004
-0.
.00005
.00003
.00003
.00004

00002

9




X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

103
104
105
106
107

" 108
11
12
13
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
‘138

7 1

2

13
4
5

15

10

11

18

19

20

100
101
102
103
104
105

X-TRANS

0.00042
0.00043
0.00014
0.00014
-0.00034
-0.00033
0.00026
0.00064
0.00064
0.00064
0.00037
0.00037
-0.00010
-0.00010
0.00034
0.00088
0.00088
0.00088
0.00058
0.00060
0.00012
0.00012
0.00050
0.00133
0.00132
0.00064
0.00105
0.00105
0.00058
0.00058
0.00001
-0.00003
0.00061
0.00022
-0.00003
0.00091
0.00033
0.00000
0.00000
0.00001
-0.00018
-0.00051
0.00001
0.00012
0.00028
0.00028

0.00029

0.00009

Y-TRANS

.02568
.02542
.03315
.0328¢
.03432
.03408
.00763
.02918
.03063
.03037
.02882
.02856
.02033
.02006
.00782
.02541,
.02687
.02661
.03434
.03408
.03551
.03525
.00821
.03096
.03242
.03037
.03061
.03035
.02211
.02185
.00688
.01856
.00099
.00042
.02362
.00148
.00063
.00169
.00100
.01968
.00808
.00932
.00688
.00708
.02593
.02761
.02693
.03569

-- PAGE NO.

STRUCTURE TYPE = PLANE

2-TRANS

O O 0 0O 00 00O O0OO0OO0OCO0O0OO0OO0OCQO0OO0QOOOOO OO O OOOOLOOOOOOOONOOOOOOODODOD OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

. 00000
.00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

O 0O 0O 0000 0000 0O 0COO0O OO0 OO0 OO0 OO OO OLOOKOLO OO OO OODOOLH OO OO OOLOLOLOLOOLO

.00000
.00000
.0oooo0
.00000
.00000
.00000
.0o0eo
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0ocoo
.00000
.00000

.00000
.00000
.00000
00000
.0oo0o
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0o000
.00000
.00000
.0o000

Y-ROTAN

O 0O 0O 00000000 00000000 O0OOOKOOOOLOOOOOO O OO OODOODOoODOOoOOoOODOoOODOD OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00600
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Z-ROTAN

0
0
0
0

[
O 0O 000 O 00000 0OD0OLO0O0OQO0O0O OO0 OOLOOLO OO OO

' [
[« = ]

. 00004
.00006
.00003
.00004
.00001
.00001
.00003
.00005
.00005
.00007
.00005
.00007

.00003

.00005

. 00004

.00006
. 000086
.0oo07
.00004
.00005
.00000
.00002
.00004
.00007
.00007
.00007
.00007
.0gcos
.00005
.00007
.00002
.00019

0.00007

-0
-0
-0

.00002
.00024
.00011
.00003
.00002
. 00000
.00002
.00002
.00001
.00002

.00001 -

.00017
.00018
.00017
.00021

10



X-CUT CANAL 2-10X10 CBCO CBC -~ PAGE NO. 11

. JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN  Y-ROTAN  Z-ROTAN

106  0.00010 -0.03501 ©0.00000 0.00000  0.00006 -0.00019
) 107 . -0.00022 -0.03683 0.00000 0.00000 0.00000 ~-0.00018
108 -0.00022 -0.03625 0.00000 0.00000 ©,00000 -0.00016
_111  0.00017 -0.00719 0.00000 0.00060 ©.00000  0.00000
112 0.00043 -0.03123 0.00000 0.00000 ©.00000 -0.00020
113 0.00043 -0.03292 0.00006  ©.00000 ~ 0.00000 -0.00022
_ 114 0.00043 -0.03224 0.0000C 0.00000 0.00000 -0.00020
o 115  0.00024 -0.03135 0.00000 0.00000  0.00000 -0.00023
’ ' 116  0.00025 -0.03067 0.00000 0.00000 0.00000 -0.00021 _ .
' 117  -0.00007 -0.02255 ©.00000 0.00000 0.00000 -0.00018 _ =
118 -0.00006 -0.02187 0.00000 0.00000 0.00000 -0.00017 -
121 0.00023 -0.00728 0.00000 0.00000 0.00000 0.00000 : =
122 0.00059 -0.02642 0.00000 0.00000 0.00000 -0.00013 =~ <=
® 123 0.00059 -0.02811 0.00000 0.00000 0.00000 -0.00015
124  0.00059 -0.02742 0.00006 0.00000 0.00000 -0.00013
125  0.00040 -0.03618 0.00006 ©0.00000 0.00000 -0.00017
126 - 0.00040 -0.03550 0.00000 - 0.00000 0.00000 -0.00016
127  0.00008 -8.03742 ©.00000 0.00000 0.00000 -0.00014
128  0.00008 -0.03674 0.00000 0.00000 0.00000 -0.00012
® 131 0.00033 -0.00750 0.00000 = 0.000060 0.0000C 0.00001
132  0.00088 -0.03188 0.00000 0.00000 0.00000 -0.00014
133 0.00088 -0.03366 ~ 0.00000 0.00000 0.00000 -0.00016
134  0.00043 -0.03224 0.00000 ©.00000 0.00000 -0.00020
135  0.00070 -0.03208 0.00000 0.00000 0.00000 -0.00018
136  0.00070 -0.03141 0.00000 0.00000 - 0.00000 -D.00016
® 137  0.00038 -0.02330 ©.00000 0.00000 0.00000 -0.00014
138  0.00038 -0.02261 0.00000 0.00000 0.00000 -0.00012
8. 1 0.00000 -0.00770 0.00000 0.00000 0.00000 -0.00004
2  -0.00001 -0.02457 (©.00000 0.00006 0.00000 -0.00024
3 0.00030 0.00094 0.00000 0.00000 - 0.00000  0.00006
® 13 0.00011 0.00014 0.00000 0.00000 0.00000 0.00002
4 -0.00002 -0.03127 0.00000 ©.00000 0.00000 -0.00030
5  0.00045 0.00140 0.00000 0£.00000 0.00000 0.00010
15  0.00016 0.00021.- §.00000 0.00000° 0.00000 - 0.00003
10 0.00000 -0.00223 ©.00006 0.00000 0.00000 -0.00002 -
11 0.00000 -0.00115 0.00000 0.00000 0.00000 -0.00001 '
° 18  0.00001 0.02000 0.00000 ©.00000 0.00000 0.00001
19  -0.00009 -0.00867 0.00000  0.00000 ©0.00000 -0.00002
20 -0.00025 -0.00848 0.00000 0.00000 0.00000 0.00005
100  0.00000 -D.00770 0.00000 0.00000 0.00000 -0.00004
101 0.00006 -0.00763 0.00000 0.00000 0.00000 -0.00003
102  0.00014 -0.0318C 0.000060 ©0.00000 0.00000 -0.00024
® 103 0.00014 -0.03404 0.00000 0.00000 0.00000 -0.00027
104  0.00014 -0.03295 ©.00000 0.00000 0.00000 -0.00025
105  0.00005 -0.04270 0.00000 0.00000 0.00000 --0.00028
106  0.00005 -0.04162 0.00000 0.00000 0.00C00 -0.00027
107  -0.00011 -0.04251 0.00000 0.00006 0.00000 -0.00022
108 -0.00011 -0.04143 0.00000 0.00000 0.00000 -0.00020




X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

111
112
113
114
118
T 116
17
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138
9 1
2

3
13
4

5
15
10
1
18
19
20
100
101
102
103
104
105
106
107
108
11
112
113

X-TRANS

o

OO0 o0 o0 oo

[=)

0O 0 0O0 00 000000000000 00000000 O0ODO0OO0O OO0 DL OO0 oo o

.00008
.00021
.00021
.00022
.00012
.00013
.00003
.00003
.00011
.00029
.00028
.00030
.00020
.00020
.00004
.00004
.00017
.00044
.00044
.00022
.00035
.00035
.00019
.00020
.00000
.00c00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-TRANS

-0.
-0.

-0

00758
03827

.04050
.03942
.03837
.03828
.02898
.02789
.00756
.03133
.03357
.03248
.04224
.04115
.04205
.04086
.00743
.03757
.03980
.03942
.03867
.03758
.02828
.02718
.00838
.02855
.00182
.00043
.03634
.00288
.00064
.00280
.00130
.02008
.00893
.00754
.00838
.00816
.03597
.03856
.03726
04749
.04619
.04611
.04481
.00806
.04327
.04587

STRUCTURE TYPE = PLANE

Z-TRANS

O 0O OO0 0O 000 000 0000 O0OO0OO0OQO0O0OO0OO0QODOLOOLOOLOOOLOOLOOOOOOOOOOOOOoOOODOoO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00c00

00000

.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.0ooco
.00000
.000c0
.00000
.00000
.00000

X-ROTAN

0O 0O 00 00000000 OO0 O0OO0HKDO0COLOLOLOOOOLODO OOOL OOLOLOLOOLOOLOOOOOOOOOOOOOOODOO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000 -
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

O 0O 0O 00O 0O OO0 00 OO0 O0O OO0 OO0 O0OO0OO0O OO0 OO0 0 OO0 000 O0O0COO0QO0OCO0ODO0OO0ODO0OO0OO0OO0COOLO OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00800
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

PAGE NO.

Z-ROTAN

0O 0 0000000 0ODO0O0D0oOOoOO0ODOLDOLOOoODOLODOoO OO

.00002
.00029
.00032
.00030
.00033
.00032
.00026
.00025
.00002
.00021
.00023
.00022
.00025
.00024
.00018
.00017
.00001
.00025
.00027
.00030
.00028
.00027
,00021
.00020
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

12



X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

10

114
115
116
17

‘118

121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138
1

2

3
13
4

5
15
10
11
18
19
20
100
101
102
103
104
105
106
107
108
111
112
113
114
115
116

X-TRANS

0.
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00g00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.B0000
.00001
.00030
.00011
.00002
.00045
.00016
.00000
.00000
.00001
.00008

[} ) e
[= N~ BN = R - R = I« B« B = 2 « ]

0O 0 000000000 OO0 o0ODO0O oD 0O OO

00000

0.00025

0.
.00006
.00014
.00014
-0.
-0.
-0.

0.

-0
-0
-0

0
-0
-0

-0.
-0.
-0.
-0.

00000

00014
00005
00004
00011

.00011
.00009
.00021

00021
00021
00012
00012

Y-TRANS

-0.
-0.
-0.
-0.
.03206
.00795
.03501
.037860
.03630
.04653
.04523
.04515
.04385
.00773
.04183
.04443
.04457
.04353
.04223
.03191
.03061
.00770
.02457
.00084
.00014
.03127
.00140
.00021
.00223
.00108
.02000
.00867
.00848
.00770 .
.00763
.03180
.03404
.03288
.04270
.04156
.04251
.04137
.00758
.03827
.04050
.03936
.03937
.03823

04457
04497
04367
03335

-~ PAGE NO.

STRUCTURE TYPE = PLANE

Z-TRANS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
-00000
.00000
.00000
.00000
-00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0o000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN  Y-ROTAN

O 000 000000 000000000000 000000000 0000000000000 O0 OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00ooo
.00000
.0ooo0
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0oo00
.00000
.00000
.00000
.00000
.0o000
.00000
.00000

00000

.00000
00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

‘

0O 000 OO0 0000000000000 000 000 00000000 O0O0D00O00O000C0D0O0CO0OO0 OO0

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000 -
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Z-ROTAN

O 0O 00000000 O OO O0OOOLDOOOOOL O OO

[ [
o 0 o o

O O 0O 0O O0OO0O0O0O0LOoOoODoOODOoLOoOOoO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00004
.00024
.00006
.00002
.00030
.00010
-0.
.00002
.00001
.00001
.00002
.00005
.00004
.00003
.00024
.00027
.00026
.00028
.00028
.00022
.00021
.00002
.00029
.00032
.00031
.00033
.00032

00003

13




X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

11

117
118
121
122
123

124

125
126
127
128
131
132
133
134
135
136
137
138
1

2

3
13
4

5
15
10
1
18
19
20
100
101
102
103
104
105
106
107
108
111
112
113
114
115
116
117
118
121

X-TRANS

.00003
.00004
.00011
.00029
.00028
.00028
.00020
.00020
.00004
.00004
.00017
.00044
.00044
.00021
.00035
.00035
.00018
.00019
.00001
.00003
.00061
.00022
.00003
.00091
.00033
.00000
.00000
.00001
.00018
.00051
. 00001
.00012
.00028
.00028
.00028
.00009
. 00003
.00022
.00023
.00017
. 00043
.00043
. 00043
.00024
.00024
.00007
.00007
.00023

Y-TRANS

-0.
-0.

-0
-0
-0

02898
02784

.00756
.03133
.03357
-0.
-0.
-0.
-0.
-0.
.00743
.03757
.03980
.03936
.03867
.03752
.02828
.02713
.00688
.01856
.00098
.00042
.02362
.00148
.00063
.00169
.00068
.01968
.00808
.00932
.00688
.00708
.02583
.02761
.02661
.03569
.03468
.03693
.03593
.00718
.03123
.03282
.03192
.03135
.03035
.02255
.02155
.00728

03242
04224
04109
04205
04090

-- PAGE NO.

STRUCTURE TYPE = PLANE

Z-TRANS

O O 00 000 O 00000 OO0 00000 O0O00QO0O0OO0O0COOOL OOLDOOOOLOHOOOOHOODOOOOoOOOOoO

.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.0000C
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.0co00
. 00000
.00000
.00000
.00000
. 00000
.0ooao
. 00000
.00000
.00000
.00000
. 00000
.00000

X-ROTAN

© O 0O 00000000000 O0OO0O0O0O0OOLKLOODOOOOOO OO OO OOOO0LOOLOOODODODOOOOOOoO

.00000
.00000
.00000
.00000
.00000
.00000
.00000 .
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00600
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

O 0O OO0 0O 00O OO0 00 OO0 OO0 OO0 OO0 O0OO0LO0OOQOOO0ODOOO0OD OO O0OO0L OO OoOVuoOoDOoOoLOULoOLOoO oo

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.60000
.00000
.60000
.00000
.60000
.00000
.00000
.00000
.00000
.00000
.60000
.00000
.60000
.00000
.00000
.00000
.60000
.00000
.00080
.00000
.60000
.00000
.60000
.00000
.60000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Z-ROTAN

O 0O 000000 O0OCO0ODO0oOo0OQoOOoOoOD oo oo

O 0O 00000000 O0O0OD0LOoODOoO O OO

.00026
.00025
.00002
.00021
.00023
.00023
.00025
.00024
.00018
.00018
.00001
.00025
.00027
.00031
.00028
.0go27.
.00021
.00020
.00002
.00019
.00007
.00002
.00024
.00011
.00003
.00002
.00002
.00002
.00002
.00001
.00002
.00001
.00017
.00018
.00018
.00021
.00021
.00018
.00018
.00000
.00020
.00022
.00021
.00023
.00023
.00018
.00019
.00000

14



X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

12

122
123
124
125
126
127
128
131
132
133
134
135
136
137
138
1
2
3
13
4
- 5
15
10
11
18
19
20

. 100

101
102
103
104
105
106
107
108
1M1
112
113
114
115
116
117
118
121
122
123

124

X-TRANS

-0.
-0.
.00058
.00040
.00040
.00008
.00008
.00033
.00088
.00088
.00043
.00070
.00070
.00039
.00039
.00001
.00004
.00091
.00033
.00005
.00136
.00049
.00000
.00000
.00002
.00028
.00076
.00001
.00018
.00043
.00042
.00042
.00014
.00014
.00034
.00034
.00026
.00064
.00064
.00064
.00037
.00037
.00010
.00010
.00034
.00088
.00088
.00088

00059
00059

Y-TRANS

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.03192

03209

-0

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
0.
-0.
-0.
-0.
-0.
-0.
-0.
.02448
.03315
.03186 .
.03432
.03313
.00763
.02918
.03063
.02944
.02882
.02763
.02033
.01813
.00782
.02541
.02687
.02567

02642
02811
02710
03618
03518
03742
03642
00750
03197
03366

03109
02330
02229
00704
01599
00238
00078
02035
00357
00117
00145
00026
01895

00747

00864
00704
00743
02422
02568

-~ PAGE NO.

STRUCTURE TYPE = PLANE

Z-TRANS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0000o
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000

X-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0£.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
6.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Y-ROTAN

s
(=]

O 0O 00 00000 000000 O0L OO0

OO0 0000000000000 00O0O0 0000000000

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

00000

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Z-ROTAN

OO0 0O oo o o

o 0 O 0 0O o o

.00013
.00015
.00015
.00017
.00017
.00014
.00014
.00001
.00014
.00016
.00021
.00018
.00018
.00014
.000147
.00003
.00000
.00002
.00000
.00000
.00003
.00001
.00000
.00002
.00004
.00002
.00005
.00003
.00003
.00004
.00004
.00003
.00003
.00001
.00001
.00003
.00003
.00005
.00005
.00003
.00005
.00003
.00003
-0.
-0.
-0.
-0.

-0.00004

00002
00004
00006
00006

15




X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

13

125
126
127
128
131

"132

133
134
135
136
137
138
1

2

3
13
4
5
15
10
"
18
19
20
100
101
102
103
104
105
106
107
108
111
112
113
114
115
116
117
118
121
122
123
124
125
126
127

X-TRANS

-0.00058
-0.00058
-0.00012
-0.00012
-0.00050
-0.00133
-0.00132
-0.00064
-0.00105
-0.00105
-0.00058
-0.00058
-0.00002
0.00005
-0.00121
-0.00043
0.00007
-0.00182
-0. 00065
0.00000
0.00000
-0.00003
0.00038
0.00102
-0.00002
-0.00023
-0.00057
-0.00057
-0.00057
-0.00018
-0.00018
0.00045
0.00045
-0.00034
-0.00086
-0.00085
-0.00086
-0.00048
-0.00048
0.00013
0.00013
-0.00045

©-0.00118

-0.00117
-0.00117
-0.00078
-0.00079
-0.00016

Y-TRANS

.03434
.03315
.03551
.03432
.00821
.03096
.03242
.02944
.03061
.02941
.02211
.02092
.00850
.01865
.00159
.00040
.02374
.002389
.00060
.00170
.00013
.01778
.00729
.00698
.00850
.00870
.02795
.02965
.02782
.03694
.03511
.03662
.03480
.00880
.03344
.03513
.03331

.03372

.03190

.02435

.02253

.00890

.02875

.03044

.02862

.03774

.03591

.03742

STRUCTURE TYPE = PLANE

Z-TRANS

0O 0O 00O OO0 OOO0OOLOOOOOCOOO0OC OO0 OO OO0DOOLOOODOOO OO OOOO0OOOOOD OOoOOLDO OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0gooe
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

X-ROTAN

O 0O 0 0 00O OO0 O0OO0DO0O0OO0BOOOLKLDOLOOOLOOOOOOOOLOOOOLOH OOOODOOOO OO O OO OO OoOOoO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
.00000
.00000
.00000
.00000
.00000
.00oso00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0oooo
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

O 0 0O 0O 0000000 0O 0O0O0DO0ODOLOOOLOLOLOOODOLDOOOODOODODODO OO O ODOOOO OO OOOoOOo

.00000
.00000
.00000
.60000
.00000
.00000
.00000
.60000
.00000
.00000
.60000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00080
.00000
.00000
.00000
.00000
.60000
.00000
.60000
.00000
.00000
.00000
.60000
.00000
.00000
.00000
.00000
.00000

PAGE NO.

Z-ROTAN

.00004
.00002
.00000
.00001
.00004
.00007
.00007
.00003
.00007
.00005
.00005
.00003
.00008
.00019
.00010
.00004
.00024
.00014
.00005
.00002
.00001
.00005
.00001
.00006
.00008
.00006
.00022
.00024
.00021
.00025
.00021
.00018
.00015
.00005
.00025
.00027
.00023
.00030
.00027
.00026
.00023
.00004
.00017
.00019
.00016
.00020
.00017
.00013



X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

14

128
131
132
133
134
135
136
137
138
1

2

3
13
4

5
15
10
1
18
19
20
100
101
102
103
104
105
106
107
108
m
112
113
114
116
116
117
118
121
122
123
124
125
126
127
128
131
132

X-TRANS

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0.
-0.
-0.

0.
-0.
-0.

0.

0.
-0.

0.

0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0.

0.
-0.
-0.
-0.
-0.
-0.
-0.

0.

0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

00018
00067
00177
00176
00086
00140
00140
00077
00078
00002
00007
00151
00054
00008
00227
00082
00001
00000
00003
00047
oo127
00002
00029
00071
00071
00071
00023
00024
00056
00056
00043
00107
00107
00107
00061
00061
00017
00016
00056
00147
00146
00147
00098
00089
00019
00020
00084
00221

Y-TRANS

-0.
-0.
-0.
-0.
.03331
.03492
.03309
.02555
.02372
.01070
.02504
.00341
.00138
.03187
.00511
.00207
.00228
.00050
.01632
.00818
.00691
.01070
.01001
.03403
.03631
.03353
.04448
.04171
.04321
.04044
.00966
.04001
.04228
.03951 .
.04246
.03959
.03287
.03009
.00932
.03233
.03480
.03183
.04278
.04000
.04151
.03873
.00863
.03745

03560
00810
03463
03633

STRUCTURE TYPE = PLANE

Z-TRANS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00c00
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0oco0
.00000
.00000
.00000

X-ROTAN

O 0O O 0O 00 00O O0O0OO0OO0D 000 O0OOLOOO0OOL OO OLDOOOLOLOOOQO OO0OOCO0OOLOOOOV®QOKLOOOOLODOOOOOoO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.oooo0
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Y-ROTAN

O 0 0000 00O 00 OO0 O0ODO0O0DOOOOOOODOOO.C O OLOOO OOOOLOOOOOO ODOOLOOOOOOOoO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0o000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

PAGE NO.

Z-ROTAN

-0

-0
-0

.00010
-0.
-0.
-0.
-0.
-0.

00002
00018
00018
00023
00023

.00020
.00019
-0.
.00008
.00026
.00030
.00010
.00033
.00045
.00016
.00002
.00001
.00005
.00006
.00008
.00008
.00003
.00019
.00022
.00018
.00028
.00024
.00030
.00026
.00000
.00019
.00021
.00017
.00030
.00027
.00035
.00031
.00002
.00004
.00007
.00003
.00013
-0.
-0.
-0.

0.

0.

00016

00008
00015
00011
00008
00004

17




X-CUT CANAL 2-10X10 CBCO CBC

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

133
134
135
136
137
138

X-TRANS

-0.00220
-0.00107
-0.00175
-0.00175
-0.00087
-0.00097

Y-TRANS

-0.03873
-0.03851
-0.03991
-0.03713
-0.03031
-0.02754

Z-TRANS  X-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

STRUCTURE TYPE = PLANE

Y-ROTAN
0.00000  0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
£.00000

0.00000

PAGE NO.

Z-ROTAN

0.00001
-0.00017
-0.00008
-0.00004
-0.00012
-0.00008

18



L

X-CUT CANAL 2-10X10 CBCO CBC

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

13

15
10
1
18
19
20
100
101
102
103
104
108
106
107
108
mn
112
113
114
118
116
17
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138

FORCE-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
c.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00.

0.00
0.00
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
. 0.00
0.00
0.00

FORCE -

OO0 00 wWoomNn =

Y

.34
.94
.25
.06
.75
.38
.08
.27
.29
.80
.15
.10,
.34
.37
.41
.68
.70
.83
.85
.78
.80
.39
.28
.55
.57
.32
.34
.84
.86

41

.54
.81
.83
.96
.98
.91
.93
.44
.47
.73
.57
.51
.53
.03
.05
.1
.52

-- PAGE NO.

STRUCTURE TYPE = PLANE

FORCE-Z

.

0

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
0

0.
0.
0.
0.
C.
0.
0.

0
o}

c.

0

0
0.
0
0.
0.

0.
c.

0
s}
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0

.00
00
0o
00
00
00
00
00

00
00
.00

.00
00
00
00
00
.00
.00
00
00
00
00
00
00
00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

00

MOM-X

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00

0o

.00
.00
.00
.00
.00
.00
.00

MOM-Y

0.
0.
0.
c.
0.
0.
0.
0.00

00
00
00
00
00
00
00

0.00
0.00
0.00
0.00
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.
0
0
0
0
0
0
0
0
0
0

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00

0.00

0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0

MOM

DOOOODOODOOOOOODOOOCOOOOQDOOO

o o

OOOO‘OO‘QODODOOOODOQO

Y4

.00
.00
.00
.00
.00
.00
.00
.00
.00

0o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00-
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

18




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 20

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y  MOM Z
5 0.00 0.56 0.00 0.00 0.00 0.00
15 0.00 0.18 0.00 0.00 0.00 0.00
10 0.00 0.23 0.00 0.00 0.00 0.00
1 0.00 0.19 0.00 0.00 0.00 0.00
18 0.00  -2.99 0.00 0.00 0.00 0.00

" 19 0.00 1.18 0.00 0.00 0.00 0.00
20 0.00 1.36 0.00 0.00 .  0.00 0.00
100 0.00 1.11 0.00 0.00 0.00 0.00
101 0.00 1.17 0.00 0.00 0.00 0.00
102 0.00 3.82 0.00 0.00 0.00 0.00
103 0.00 4.05 0.00 0.00 0.00 0.00 -
104 0.00 4.01 0.00 0.00 0.00 0.00 =
108 0.00 5.23 0.00 . 0.00 0.00 0.00 .
106 0.00 5.19 0.00 0.00 0.00 0.00
107 0.00 5.42 0.00 0.00 0.00 0.00
108 0.00 5.38 0.00 0.00 0.00 0.00
111 0.00 1.20 0.00 0.00 0.00 0.00
112 0.00 4.81 0.00 0.00 0.00 0.00
113 0.00 4.83 0.00 0.00 0.00 0.00
114 0.00 4.79 0.00 0.00 0.00 0.00
115 0.00 4.55 0.00 0.00 0.00 0.00
116 0.00 4.51 0.00 0.00 0.00 0.00
117 0.00 3.21 0.00 0.00 0.00 0.00
118 . 0.00 3.17 0.00 0.00 0.00 0.00
121 0.00 1.23 0.00 0.00 0.00 0.00
122 0.00 4.01 0.00 0.00 0.00 0.00
123 0.00 4.24 0.00 0.00 0.00 0.00
124 0.00 4.20 0.00 0.00 0.00 0.00
125 0.00 5.42 0.00 0.00 0.00 0.00
126 0.00 5.38 0.00 0.00 0.00 0.00
127 0.00 5.60 0.00 0.06 . 0.00 0.00
128 0.00 5.56 0.00 0.00 0.80 0.00
131 0.00 1.30 0.00 0.00 0.00 0.00
132 0.00 4.89 0.00 0.00 0.00 0.00
133 0.00 5.12 0.00 0.00 0.00 0.00
134 0.00 4.79 0.00 0.00 0.00 0.00
135 0.00 4.83 0.00 0.00 0.00 .00
136 0.00 4.78 0.00 0.00 0.00 0.00
137 0.00 3.49 0.00 0.00 0.00 0.00
138 . 0.00 3.45 0.00 0.00 0.00 0.00
7 1 0.00 1.08 0.00 0.00 0.00 0.00
2 0.00 2.93 0.00 0.00 0.00 0.00
3 0.00 0.16 0.00 0.00 0.00 0.00
13 0.00 0.07 0.00 0.00 0.00 0.00
4 0.00 3.73 0.00 0.00 0.00 0.00
5 0.00 0.23 0.00 0.00 0.00 0.00
15 0.00 0.10 0.00 0.00 0.00 0.00
10 0.00 0.27 0.00 0.00 0.00 0.00
1 0.00 0.16 0.00  0.00 0.00 0.00
18 0.00  -3.11 0.00 0.00 0.00 0.00




X-CUT CANAL 2-10X10 CBCGC CBC

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

18
20
100
101
102
103
104
105
106
107
108
11
112
113
114
115
116
117
118
121
122
123
124
125
126
127
128
13
132
133
134
135
136
137
138

13

15
10

1
18
18
20
100
101
102

FORCE-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FORCE -

W = W W H O " D = v O O b b b~ WW A B DD H OOV Y A A A - - -

‘ [
0 & O O

Y

.27
.47
.08
.12
.09
.36
.25
.83
.53
.83
.72
.13
.93
.20
.08
.95
.84
.56
.45
.15
A7
.44
.33
.7
.60
.91
.80
.18
.05
.31
.08
.07
.96
.68
.57
.22
.88
.15
.02
.94
.22
-0.
.35

03

0.18

.16
.37
.34
.22
.20
.02

FORCE

0O 0 0 000000000000 OOLQOOODOLOOOHOOO0OOO0OO0OOOOODO0KOOLOOODOHDOOOODODOLOODODOOOOoO

-- PAGE NO.

STRUCTURE TYPE = PLANE

4

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

O 0 0000000 0000000000000 0000000000 0Q0O0QO0OO0QOO0BOOUBOO0ODO0OCOO0LOOOODOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

oo

.00
.00

00

.00
.00

0o

.00

00
00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0.00
6.00
0.00
0.00
0.00
0.00
0.00
g.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0C
0.00
0.00
0.00
0.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.00
0.00
0.00
0.00
. 0.00
0.00

O 0O 000000 000000000 O0OO0O0CQ0O0O0O0CD O OCOHOOOLOOLOLOLOOLO OO OOOOOOOO

[=)
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X-CUT CANAL 2-10X10 cBCO CBC

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

103
104
105
106
107
108
M
112
113
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138

13

15
10
1"
18
18
20
100
101
102
103
104
105
106
107

FORCE -

X

.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

FORCE -

v o
0O O 0o vvVo o

Lo B A OO =S OO N B - A h OO SO OOV

Y

.37
.20
.74
.57 -
.71
.54
.20
.04
.39
.22
.21
.04
.57
.40
.18
.85
.30
.13
.67
.48
.64
.46
.18
.93
.28
.22

10

.93
.46
.28
.32
.51
.30
.07
74
.45
.10
41

0.20

v
w

NN N O U

A7
.41
.18
.32
.29
.68
.09
.88
.50
.29
.28

FORCE

O 0O O 0O 0000000 0O 000000000 0000000000 000000000 O0O0C0OD0O0O0ODO0OO0O0 OO0

-- PAGE NO.

STRUCTURE TYPE = PLANE

-

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM- X

O 0 0 0O 00000 000 OO0 OO0 O0OO0O0O0OO0DO0OO0O 00 0O0O0O0OD0D0OCO0O0O0OD0OQ0O0OO0OO0OO0ODO0ODO0OOCQOO0OOO0OOoOO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-Y

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
©0.00
" 0.00

MOM

O 0000000000 OO0COO0OO00O0OO0O0O0O0CODO0OO0OO0D OO0 O0O0O0O0O0O0OO00CO0O0DOO0O0 00000000 OO

z

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.0o
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 23
. SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
) JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM;X MOM-Y MOM 2Z
108 0.00 7.07 0.00 0.00 0.00 0.00
o 111 - 0.00 1.27 0.00 0.00 0.00 0.00
112 0.00 6.83 0.00 0.00 0.00 0.00
113 0.00 7.24 0.00 0.00 0.00 0.00
114 0.00 7.03 0.00 0.00 0.00 0.00
115 0.00 7.10 0.00 0.00 0.00 0.00
A 118 0.00 6.89 0.00 0.00 0.00 0.00
o 117 0.00 5.26 0.00 .  0.00 0.00 0.00
' 118 0.00 5.06 0.00 0.00 0.00 0.00 _ -
121 - 0.00 1.25 0.00 0.00 0.00 0.00 . “=
122 0.00 5.53 0.00 0.00 0.00 0.00 ]
123 0.00 5.93 0.00 0.00 0.00 0.00 < =
) 124 0.00 5.73 0.00 0.00 0.00 0.00 #
® 125 0.00 7.34 0.00 0.00 0.00 0.00
126 0.00 7.14 0.00 0.00 0.00 0.00"
127 0.00 7.13 0.00 0.00 0.00 0.00
128 0.00 6.92 0.00 0.00 0.00 0.00
131 0.00 1.22 0.00 0.00 0.00 0.00
132 0.00 6.60 0.00 0.00 0.00 0.00
® 133 0.00 7.01 0.00 0.00 0.00 0.00
134 0.00 7.03 0.00 0.00 0.00 0.00
135 0.00 6.87 0.00 0.00 0.00 0.00
136 0.00 6.67 0.00 0.00 0.00 0.00
137 0.00 5.04 0.00 0.00 0.00 0.00
138 0.00 4.83 0.00 0.00 0.00 0.00
® 10 1 0.00 1.22 0.00 0.00 0.00 0.00
2 0.00 3.88 0.00 0.00 0.00 0.00
0.00 .0.15  0.00 0.00 0.00 0.00
13 0.00 -0.02 0.00 0.00 0.00 0.00
4 0.00 4.94 0.00 0.00 ° 0.00 0.00
PY "5 0.00 .0.22 0.00 0.00 0.00 0.00
15 0.00 -0.03 0.00 0.00 0.00 0.00
10 0.00 0.35 0.00 0.00 0.00 0.00
1 0.00 0.17 0.00 0.00 0.00 0.00
18 0.00 -3.16 0.00 0.00 0.00 0.00. -~
19 0.00 1.37 0.00 0.00 0.00 0.00
°® 20 0.00 1.34 0.00 0.00 0.00 0.00
100 0.00 1.22 0.00 0.00 0.00 0.00
101 0.00 1.20 0.00 0.00 0.00 0.00
102 0.00 5.02 0.00 0.00 0.00 0.00
103 0.00 5.37 0.00 0.00 0.00 0.00
104 0.00 5.19 0.00 0.00 0.00 0.00
o 105 0.00 6.74 0.00 0.00 0.00 0.00
106 0.00 6.56 0.00 0.00 0.00 0.00
107 0.00  6.71 0.00 0.00 0.00 0.00
108 0.00 6.53 0.00 0.00 0.00 0.00
m 0.00 1.20 - 0.00 0.00 0.00 0.00
o112 0.00 6.04 : 0.00 0.00 0.00 0.00
® 113 - 0.00 6.39 0.00 0.00 0.00  0.00 o
0.00 0.00 0.00 0.00

114 0.00 6.21




X-CUT CANAL 2-10X10 CBCO CBC

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

11

115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138
1

2

3
13
4

5
15
10
1
18
19
20
100
101
102
103
104
105
106
107
108
m
12
13
114
115
116
117
118

21

FORCE-

O 000000000000 000000000000 O0O0000ODO0ODLO0ODODLDOOLODDODODOODOO0OOODOLOOoOOoO

X

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

FORCE-Y

O O O O WO ON ~ A bW OO W & OO O O 0 W b = bHh Db OO

w

Eandi 7 R 7 Y S S S LR 5 L S S L G D ¢ L B ) B - N S S

.21
.03
.57
.39
.19
.95
.30
.12
.67
.49
.64
.46
.18
.93
.28
.21
.10
.82
.46
.28
.09
.83
.16
.07
.73
.23
.10
.27
1
.1
.27
.47
.08
12
.08
.36
.20
.63
.47
.83
.67
.13
.93
.20
.04
.85
.79
.56
.40
.15

-- PAGE NO.

STRUCTURE TYPE = PLANE

FORCE-Z

BRN

QOO0 00000000 oO0OO0LQO0ODO0OODOOODOOOL OOODOOO OO0OOOLO OO OO0 OUQOLOOOD OOLOOCOOO O O

.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.0o
.00
.00
00
.00
.00
.00
00
.00
.00

MOM- X

.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00

O 0O 0 0O 00O 000000000000 O0OO0OO0CO0OQO0O0C 000 OOO0CQO0ODODO0ODOO0ODOOO0ODO0OO0OO0OO0OO0OO0OO0O0OO0LOO0OOoO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00,
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.06
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00

00

.00

O O O 0O O OO0 000 0O OO0 O O0O0COLOOKOODODOOO OOLOOLOOO OOODOLOOLOODODODOoODOODOLDOoOO OOO

.00
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X-CUT CANAL 2-10X10 CBCO cBC -- PAGE NO.
SUPPORT REACTIONS -UNIT KIP FEET  STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM- Y MOM Z
122 0.00 4.17 0.00 0.00 0.00 0.00
123 0.00 4.44 0.00 0.00 0.00 0.00
124 " 0.00 4.28 0.00 0.00 0.00 0.00
125 0.00 5.71 0.00 0.00 0.00 8.00
126 0.00 5.55 0.00 0.00 0.00 0.00
127 0.00 5.91 0.00 0.00 0.00 0.00
128 0.00 5.75 0.00 0.00 .00 0.00
131 .00 1.18 0.00 0.00 - 0.00 0.00
132 0.00 5.05 0.00 0.00 0.00 0.00
133 0.00 5.31 0.00 0.00 0.00 0.00
134 0.00 5.04 0.00 0.00 0.00 .00
135 0.00 5.07 0.00 0.00 0.00 0.00
1386 0.00 4.97 0.00 0.00 6.00 _ 0.00
137 0.00 3.68 0.00 0.00 0.00 0.00
138 .00 3.52 0.00 0.00 0.00 0.00-
12 1 0.00 1.11 0.00 0.00 0.00 0.00
2 0.00 2.52 0.00 0.00 0.00 0.00
3 0.00 0.38 0.00 0.00 0.00 0.00
13 0.00 0.12 0.00 0.00 0.00 .00
4 0.00 3.21 0.00 0.00 0.00 0.00
5 0.00 0.56 0.00 0.00 06.00 0.00
15 0.00 0.18 0.00 0.00 0.00 .00
10 0.00 0.23 0.00 0.00 0.00 0.00
11 0.00 0.04 0.00 0.00 0.00 0.00
18 0.00 -2.99 0.00 0.00 0.00 0.00
19 0.00 1.18 0.00 0.00 0.00 0.00
20 0.00 1.38 0.00 0.00 0.00 0.00
100 0.00 1.11 0.00 0.00 0.00 0.00
101 0.00 1.17 0.00 0.00 0.00 0.00
102 0.00 3.82 0.00 0.00 0.00 0.00
103 0.00 4.05 0.00 0.00 0.00 0.00
104 0.00 3.86 0.00 0.00 0.00 0.00
105 0.00 5.23 0.00 0.00 0.00 0.00
108 0.00 5.04 . 0.00 0.00 0.00 .00
107 0.00 5.42 0.00 0.00 0.00 0.00
108 0.00 5.23 0.00 0.00 0.00 .00
111 0.00 1.20 0.00 0.00 0.00 0.00
112 0.00 4.81 0.00 .00 0.00 .00
113 0.00 4.83 0.00 0.00 0.00 0.00
114 0.00 4.85 0.00 0.00 0.00 0.00
115 0.00 4.55 0.00 0.00 0.00 0.00
116 0.00 4.36 0.00 0.00 0.00 0.00
117 0.00 3.21 0.00 0.00 0.00 0.00
118 0.00 3.02 .0.00 0.00 0.00 0.00
121 0.00 1.23 0.00 0.00 0.00 0.00
122 0.00 4.01 0.00 0.00 0.00 0.00
123 0.00 . 4.24 0.00 0.00 0.00 0.00
124 0.00 4.05 0.00 0.00 0.00 .00
125 0.00 5.42 0.00 0.00 0.00 0.00
5.23 0.00 0.00 0.00 0.00

126

- 0.00
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X-CUT CANAL 2-10X10 CBCO CBC

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

13

127
128
13
132

133
134

135
136
137
138
1
2
3

13

4
5
15
10
kD
18
18
20
100
101
102
103
104
105
106
107
108
m
112
113
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133

FORCE-X

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 0O O 0O 0 OO0 O0DO0LO0OO0COOOL OO OLOOOLOOOOOOL OOOOoOOLOLOLOOLDOOOD OOoOOoODODOOoOODOoOOoO OO OoOOoO

FORCE-Y

O 0O O W OO M~ WWoha b & O Hh - 00O

0 [
N O

Ut = Oy Oy YD S A WWUYD YD OOV D B

.60
.42
.30
.89
.12
.85
.83
.64
.49
.30
.34
.94
.25
.06
.75
.38
.09
.27
.02
.80
.15
.10
.34
.37
.41
.68
.39
.83
.54
.78
.49
.39
.28
.55
.26
.32
.03
.84
.56
.41
.54
.81
.52
.96
.67
.9
.62
.44
.47
.73

.

FORCE

:OOOQOOODOOOOODOOOQOOOOOOQCDOOOOOOOOODOODDDOOQOOQOO

-- PAGE NO.

STRUCTURE TYPE = PLANE

-2

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
00
.00
.00
.00

.00

.00

MOM-X

OO0 000000 0O 000 O0O0O0OO0O0O0OO0O0OO0O0OO0OQ0OCO0OQOO0OQODOOOLOLOOODOOOOOD OO OO OO OOOoO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-Y

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 0O 00O 0000000000000 OBO0OO0QO0OO0ODO0OOOODOLOOOOO OO OO

O 0O 0O0D0OO0O0OOO0OO0ODOLOOOOO O OO

MOM

0O 0O 0O OO0 000000000 0O0OO0O0OO0QO0O0QOOOLOOLOOOOOOOHOOOOOO OO0OO0CO0OO0OO0ODO0OO0OO0OOOoOOOOoO

z

.00
.00
.00
.00
.00
.00

00

.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00

0o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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X-CUT CANAL 2-10X10 CBCO CBC -~ PAGE NO. 27

‘ SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-2Z MOM-X MOM-Y MOM 2
134 0.00 5.26 0.00 0.00 0.00 0.00
) 135 0.00 5.51 0.00 0.00 0.00 0.00
136 0.00 5.22 0.00 0.00 0.00 0.00
137 0.00 4.03 0.00 0.00 0.00 0.00
138 0.00 3.74 0.00 0.00 0.00 0.00
4 1 0.00 1.52 0.00 0.00° 0.00 0.00
A 2 0.00 3.55 0.00 0.00 0.00 0.00
e 3 -0.01 -0.48 0.00 0.00 0.00 0.00
' 13 0.00 -0.20 0.00 0.00 0.00 0.0 . -
4 0.00 4.52 0.00 0.00 0:00 0.00 . =
5 -0.02 -0.73 0.00 0.00 0.00 0.00 ’
15 -0.01 -0.29 0.00 0.00 0.00 0.00 7 -
10, 0.00 0.32 0.00 0.00 0.00 0.00 = -
o ' 1 0.00 0.38 0.00 0.00 .00 0.00
18 .00 -2.32 0.00 .00 0.00 0.00
18 0.00 1.16 0.00 0.00 0.00 0.00
20 0.01 0.98 0.00 0.00 0.00 0.00
100 0.00 1.52 0.00 0.00 .00 0.00
101 0.00 1.42 0.00 0.00 0.00 0.00
L4 102 -0.01 4.83 0.00 0.00 0.00 0.00
103 -0.01 5.15 0.00 0.00 0.00 0.00
104 -0.01 5.22 0.00 0.00 0.00 0.00
105 0.00 6.31 0.00 0.00 - 0.00 0.00
106 0.00 6.38 0.00 0.00 0.00 0.00
® 107 0.00 6.13 0.00 0.00 .00 0.00
108 0.00 6.20 0.00 0.00 .00 0.00
111 0.00 1.37 0.00 0.00 0.00 0.00
112 -0.01 5.68 0.00 0.00 - 0.00 0.00
113 -0.01 6.00 0.00 0.00 0.00 0.00
114 -0.01 6.07 0.00 0.00°  0.00 0.00
® 115 -0.01 6.03 0.00 0.00 0.00 0.00
116 -0.01 6.10 0.00 0.00 0.00 0.00
117 0.00 4.68 0.00 0.00 0.00 0.00
118 0.00 4.74°  0.00 0.00 0.00 0.00
121 0.00 1.32 0.00 0.00 0.00 0-00 -
122 -0.01 4.59 0.00 0.00 0.00 0.00
® 123 -0.01 4.91 0.00 0.00 0.00 0.00
124 -0.01 4.98 0.00 0.00 0.00 0.00
125 -0.01 6.07 0.00 0.00 0.00 0.00
126 -0.01 6.14 0.00 0.00 0.00 0.00
127 0.00 5.89 0.00 0.00 0.00 0.00
128 0.00 5.96 0.00 0.00 0.00 0.00
e 131 -0.01 1.22 0.00 0.00 0.00 0.00
132 -0.02 5.31 0.00 0.00 0.00 0.00
133 -0.02  5.84 0.00 0.00 0.00 0.00
134 -0.01 6.07 0.00 0.00 0.00 0.00
135 -0.01 5.66 0.00 0.00 0.00 0.00
136 -0.01 5.73 0.00 0.00 0.00 0.00
® R k74 -0.01 4.30 0.00 0.00 0.00 0.00
138 -0.01 4.37 0.00 0.00 0.00 0.00




X-CUT CANAL 2-10X10 CBCO CBC

SUPPORT REACTIONS -UNIT KIP FEET

JOINT LOAD

14 i

10

11

18

19

20
100
101
102
103
104
105
106
107
108
m
12
113
114
115
116
117
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136
137
138

FORCE -X

0.00
0.00
0.01
0.00
0.00
0.02
0.01
0.00
0.00
0.00
0.00
-0.01
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.01
0.02
0.02
0.01
0.01
0.01
0.01
0.01

FORCE -

W S v ot vt YOO S DD = S AT VD) YD SO A O =

Y

.52
.55
.48
.20
.52
.73
.29
.32
.07
.32
.16
.98
.52
.42
.83
.15
.78
.31
.82
.13
.74
.37
.68
.00
.61
.03
.63
.66
.27
.32
.59
.9
.52
.07
.68
.89
.50
.22
.31
.64
.61
.66
.27
.30
.81

.

FORCE

O 0O 0 0 00 0 0O 0 OO0 OOL OOOL OOOOOLOOOHLD OO OOOLO OO OOOOOOOO OOoD OO O

-- PAGE NO.

STRUCTURE TYPE = PLANE

-1

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

O 0O 0O 0O 0O 0O 0O 00O O 00 OO0 O0ODO0OQOOOO0ODOQQ O OLOOOOOWOOO OO OO OO OO O®OOLOOOO

.00
.00
.00
.00
.00
.00
.00 -
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-

MOM-Y

0.00
0.00

0.00
0.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.90
0.00
0,00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00

O 0O 0O 0000000000 O0O0O0OO0OD 00000 o0 o

(=]

(=]

0O 0O 0O 0000 o0 o0 o

MOM

O O 0O 0 0O 0O 0O 000 0O O0O0OODOOLDOLOLOLDOOOOOD OO OOLD OO OO OO0ODOoODOOOO0OOLOOLO OLOoOOoODOLD OO

7

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
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X-CUT CANAL 2-10X10 CBCO CBC ~-- PAGE NO. 29

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-Z

1 11 -0.11 0.78 0.00 0.00 0.00 -0.06
2 0.11 1.41 0.00 0.00 0.00 -3.38
2 1 0.34 7.65 0.00 0.00 0.00 5.15
2 -0.34 10.44 0.00 0.00 - 0.00 -20.44
3 1 6.51 1.44 0.00 0.00 0.00 10.52
2 -6.51 -1.44 0.00 0.00 0.00 5.31
13 1 1.44 0.42 0.00 0.00 .00 2.98 .
2 -1.44 -0.42 0.00 0.00 0.00 1.61 _ A<
4 1 0.44 9.73 0.00 0.00 .00 6.55 -
2 -0.44 13.28 0.00 0.00 0.00 -26.01 ~ =
5 1 . 8.77 2.17 0.00 0.00 0.00 15.7¢ - £
2 -8.77 -2.17 0.00 0.00 0.00 7.97
5 1 2.15 0.63 0.00 0.00 0.00 4.47
2 -2.15 -0.83 0.00 0.00 0.00 2.42
16 1 0.03 0.70 0.00 0.00 0.00 0.47
2 -0.03 0.95 0.00 0.00 0.00 -1.86
1M1 1 0.03 . 0.77 . 0.00 0.00 0.00 0.52
o 2 -0.03 0.87 0.00 0.00 0.00 -1.086
18 1 -0.18 -0.18 0.00 0.00 0.00 -0.85
2 0.18 0.18 0.00 0.00 0.00 -1.19
19 1 -1.03 -0.26 0.00 0.00 0.00 -2.08
2 1.03 0.26 0.00 0.00 0.00 -0.82
20 1 -5.32 -4.49 0.00 0.00 0.00 -10.24
® 2 5.32  -3.72  0.00 0.00 0.00 5.99
100 1 -0.11 0.78 0.00 0.00 0.00 -0.06
_ 2 0.1 1.41 0.00 0.00 0.00 -3.38
101 1 0.61 0.98 0.00 .00 0.00 1.43
2 -0.51 1.20 0.00 0.00 - 0.00 -2.57
102 1 3.49 8.15 0.00 0.00 .00 10.35
o 2 -3.49 11.12 0.00 0.00 0.00 -21.16
103 1 3.52 9.84 .00 0.00 0-00 10.82
2 -3.52 12.07,.  0.00 0.00 0.00 -23.02.
104 1 3.52 9.92 0.00 0.00 0.00 10.86
2 -3.52 12.00 0.00 0.00 0.00 -22.23
° 105 1 2.49 8.58 0.00 0.00 0.00 8.75
2 -2.49 12.33 0.00 0.00 0.00 -23.84
106 - 1 2.49 9.66 0.00 0.00 0.00 8.80
2 -2.49 12.26 0.00 0.00 0.00 -23.05
107 1 -1.80 5.35 0.00 0.00 0.00 0.57
: 2 1.80 8.36 0.00 0.00 0.00 -17.03
® 108 1 -1.80 5.43 0.00 0.00 0.00 0.62
2 1.80 8.28 0.00 0.00 0.00 -16.23
11 0.97 1.10 0.00 0.00 0.00 2.17
2 -0.97 1.10 0.00 0.00 0.00 -2.17
112 1 5.21 11.60 0.00 0.00 0.00 14.38
2 -5.21 13.81 0.00 0.00 0.00 -25.41 .
[ o113 1 5.24 12.29 - 0.00 0.00 0.00 14.85 R
2 -5.24 14.58 0.00 0.00 -0

.00 -27.27 - EE




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT

114
115
116
17
118
121
122
123
124
125
126
127
128
131
132
133
134
135
136

137

138

N = N~ NN =N N =N N N e N =R =N =R =N SN =N N RN SN e N =N -

Mo wneon o

STRUCTURE TYPE = PLANE

AXIAL

.24
.24
12
.12
.12
a2
.26
.26
.26
.26
.33
.33
.74
.74
.78
.78
.78
.78
.74
.74
.74
.74
.45
.45
.45
.45
.04
.04
.08
.08
.13
.13
.24
.24
.00
.00
.00
.00
.62
.62
.62
.62

1
11
.34
.34

1z.
14.
.84
14.
12.
14.

7.
.03

7.
10.
.20

0.

9.
10.
10.
.35
10.
.27
10.
.61
10.
.54
6.
.63
.15
.56
.41
.78
12.
12.
13.
13.
12.
14.
13.
13.
.10
.75
.70
.84
7
.87

11

1"

1

"

11

1

11

-~ o~

0w ™ W 0 W

37
48

g1
01
83
61

69
85

98

87

40
57

64

30

38

08

68
52
37
47
37
48
02
83

.41
.78
.44
.65
.44
.44
.42

-

O 0O 00 0 OO0 0O

O 0O 0 OO0 0000000 OoOO0 OO0 OO0 000 0000000000000 0D0OO0LOLOOOoOOOO

SHEAR-Y SHEAR-Z

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0c

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

OO0 000 0o

0O 0 OO0 O 00000000 OO0 000 OO0O0COQOOCO0ODOOLOOODOOOLOOOOLOOOO OO O

TORSION

.00
.00
.00
.00
.00
.00 -

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

-

-- PAGE NO.

MOM-Y

0.00
0.00
0.00

0.00

O 0O 0000000 O0O0OQO0O0ODO0DO0CO0OO0OO0CO0O0DOLOOLODOLODOLOODOOLOODODOOOD OO
[=]
o

.00
.00
.00
.00
.00
.00
.00

0000 oo

MOM-Z

-18.
186.
-20.
16.
-18.
14.
-21
14.
-20.

-14.

-13.

22.
-21.
22.
-23.
14.
-286.

20.

-24.
20.

11.
-18.
1.
-17.

12

.18

30



X-CUT CANAL 2-10X10 CBCO CBC -~ PAGE NO. 31

. MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM- Y MOM-

@ 4 2 0.44 13.28 0.00 0.00 0.00 26.01
3 -0.44 9.73 0.00 0.00 0.00 -6.55

.5 2 9.77 2.7 0.00 0.00 0.00 .7.97

3 -9.77 2.17 0.00 0.00 0.00 -15.79

15 2 2.15 -0.63 0.00 0.00 0.00 .2.42°

_ 3 -2.15 0.63 0.00 0.00 0.00 -4.47

e 10 2 0.03 0.95 0.00 0.00 0.00 1.86
' 3 -0.03 0.70 0.00 0.00 0.00 -0.47 _.

12 0.00 0.08 0.00 0.00 0.00 0.79.

3 0.00 -0.08 0.00 0.00 0.00 0.05

18 2 -0.18 0.19 0.00 0.00 0.00 1.197

3 0.18 -0.19 0.00 0.00 0.00 0.85

® 19 2 -1.03 0.26 0.00 0.00 0.00 0.82
3 1.03 .0.26 0.00 0.00 0.00 2.06

20 2 -5.32 .3.72 0.00 0.00 0.00 -5.99

3 5.32 -4.49 0.00 0.00 0.00 10.24

100 2 -0.11 1.41 0.00 0.00 0.00 3.38

® 3 0.1 0.78 0.00 0.00 0.00 0.06
101 2 0.61 1.20 0.00 0.00 0.00 2.57

3 -0.61 0.99 0.00 0.00 0.00 -1.43

102 2 3.49 11.12 0.00 0.00 0.00 21.16

3 -3.49 9.15 0.00 0.00 0.00 -10.35

103 2 3.52 12.07 0.00 0.00 0.00 23.02
PY 3 -3.52 9.84 0.00 0.00 0.00 -10.82
104 2 3.49 11.20 0.00 0.00 0.00 21.95

3 -3.48 9.07 0.00 0.00 0.00 -10.30

1056 2 2.49 12.34 0.00 0.00 0.00 23.84

3 .2.489 9.58 0.00 0.00 0.00 -8.75

106 2 2.45 11.46 0.00 0.00° 0.00 22.78

® 3 -2.45 8.81 0.00 0.00 0.00 -8.24
107 2 -1.80 8.36 0.00 0.00 0.00 17.03

3 1.80 5.35 0.00 0.00 “0.00 -0.57

108 2 -1.83 7.48 0.00 0.00 0.00 15.96

3 1.83 4.58 0.00 0.00 0.00 -0.06

11 2 0.97 1.10 0.00 0.00 0.00 2.17

o 3 -0.97 1.10 0.00 0.00 0.00 -2.17
112 .2 5.21 13.61 0.00 0.00 0.00 25.41

3 -5.21 11.60 0.00 0.00 0.00 -14.38

113 2 5.24 14.56 0.00 0.00 0.00 27.27

3 -5.24 12.29 0.00 0.00 0.00 -14.85

114 2 5.21 13.68 0.00 0.00 0.00 26.20

@ 3 -5.21 11.52 0.00 0.00 0.00 -14.34
115 2 4.12 14.81 0.00 0.00 0.00 28.67

3 -4.12 11.94 0.00 0.00 0.00 -12.37

116 2 4.09 14.04 0.00 0.00 0.00 27.60

3 -4.08 11.17 0.00 0.00 0.00 -11.86

® 117 2. -0.28 11.03 0.00 0.00 0.00 22.46
©3 0.26 7.61 0.00 0.00 0.00 -3.76

2 -0.28  10.15  0.00 0.00 0.00 21.40

'3 " o0.29 6.84 0.00 0.00 0.00 -3.25




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE --

MEMB LOAD JT

121

122

123

124

125

126

127

128

131

132

133

134

135

136

137

138

15

10

1

G N W RN WA WK WR WN LN WRN WA WN WN WNWR WA WM WN

KIP FEET

AXIAL

1.33
-1.33
6.74
-6.74
6.78
-6.78
6.74
-6.74
5.74
-5.74
5.71
-5.71
1.45
-1.45
1.42
-1.42
2.04
-2.04
10.09

-10.08

10.13

-10.13

5.21
-5.21
8.00
-8.00
8.97
-8.97
4.62
-4.62
4.58
-4.59

0.78
-2.62
7.65
-7.65
1.44
-1.44
0.42
-0.42
8.73
-9.73
2.17
-2.17
0.83
-0.63
0.70
-0.70
0.77

e

11

10.
10.
.80
.81
10.
10.

"

.99
.20
10.
.87
.35

40

57
48

30
74

9.53

o U o ;N

Yy

11

~ W0

.63
.08
.76
.30
.78
.41
.52
12.
13.
13.
13.
.52
13.
13.
12.
12.
.94
.70
.07
.93

68
47
37
68

83
02
96
25

11

.+

A1
.34
.34
.51
.89
.44
.87
.44
.44
7
.99
.15
.31
.03
.03
-0.

03

14

0O 0 00 00000 O 00 00 00O 0000000 O0O0 OO OOoOOoOoOoO

n L

0O 00000000 O0OO0OO0ODO0OOD O OO OoO

STRUCTURE TYPE = PLANE

SHEAR-Y SHEAR-Z

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.0c
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 0O 00000000 OO0 O0O0O00O0O0O0CDO0O0ODO0O0OQCOLOO0OD0LODO0ODOoOO0OIOoOOoO

0O 00 00 0O 0 00O O0O00DOo0OO0OOoO OO o oo

TORSION

.00
.00
.00
.00
.00
.00.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

—

-- PAGE NO.

MOM-Y

O 0 0O 0O 0O 0O 00 00000 O0O0OO0OO0O0OO0O0ODO0OO0OUOO0L OO OO O OO

0O 0O 0O 0 0O 0000 OO0 0D O OO0 OO0 OO0 0000 OO0 000 O 0
0O 0000000000 OO0 00000000000 O0O0OO0OO0ODOoOO0OOoO

g
[=]
o

o
o
o

0O 0000000 0DOoO 0000 OO O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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X-CUT. CANAL 2-10X10 CBCO CBC -~ PAGE NO. a3

MEMBER END FORCES STRUCTURE TYPE = PLANE

®
’ ALL UNITS ARE -- KIP FEET
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
PY 18 1 -0.19 0.18 0.00 0.00 0.00 0.85
4 0.19 -0.18 0.00 0.00 0.00 1.18
18 1 -0.26 1.03 0.00 0.00 0.00 2.06
) 4 0.26 2.50 0.00 0.00 0.00 -3.70
20 1 -4.49 5.32 0.00 0.00 0.00 10.24
, 4 4.49 6.70 0.00 0.00 0.00 -11.38
'Y 100 1 0.78 0.11 0.00 0.00 0.00 0.06
‘ 4 -2.62 -0.11 0.00 0.00 0.00 1.19
101 1 0.99 -0.61 0.00 0.00 0.00 -1.43 _
4 -2.83 -1.55 0.00 0.00 0.00 3.10
102 1 9.15 -3.49 0.00 0.00 0.00 -10.35 -~
4  -10.99 -3.76 0.00 0.00 0.00 8.27 -
o 103 1 9.84 -3.52 0.00 0.00 0.00 -10.82
4 -11.89 -3.73 0.00 0.00 0.00 838
104 1 9.92 -3.52 0.00 0.00 0.00 -10.86
4 1178 -3.73 0.00 0.00 0.00 8.43
105 1 9.58 -2.49 0.00 0.00 0.00 -8.75
4 -11.42 -1.23 0.00 0.00 0.00 4.69
o 106 1 9.66 -2.49 0.00 0.00 0.00 -8.80
4 -11.50 -1.23 0.00 0.00 0.00 4.73
107 1 5.35 1.80 0.00 0.00 0.00 -0.57
4 -7.19 2.97 0.00 0.00 0.00 -3.00
108 1 5.43 1.80 0.00 0.00 0.00 -0.62
4 .7.27 2.97 0.00 0.00 0.00 -2.95
o 111 1 1.10 -0.97 0.00 0.00 0.00 -2.17
4 -2.94 .2.26°  0.00 0.00 0.00 4.06
112 1 11.60 -5.21 0.00 0.00 0.00 -14.38
4 -13.44 -5.67 0.00 0.00 0.00 11.52
113 1 12.29 -5.24 0.00 0.00 -  0.00 -14.85
4 -14.13 -5.64 0.00 0.00 0.00 11.63
® 114 1 12.37 -5.24 0.00 0.00 0.00 -14.90
4 1421 -5.64 0.00 0.00 0.00 11.68
115 1 11.94 -4.12.  0.00 0.00 0.00 -12.37
4 -13.78 -3.22 0.00 0.00 0.00 8.52
116 1 12.01 -4.12 0.00 0.00 0.00 -12.42
4  -13.86 -3.22 0.00 0.00 0.00 8.57
* 117 1 7.61 0.26 0.00 0.00 0.00 -3.76
4 -8.46 0.89 0.00 0.00 0.00 1.43
118 1 7.69 0.26 0.00 0.00 0.00 -3.81
4 -9.53 0.89 0.00 0.00 0.00 1.48
121 1 1.20 -1.33 0.00 0.00 0.00 -2.82
® 4 -3.04 -2.98 0.00 0.00 0.00 5.02
122 1 9.87 -6.74 0.00 0.00 0.00 -15.61
4 -1 -1.76 0.00 0.00 0.00  14.09
123 1 10.57 -6.78 0.00 0.00 0.00 -16.08
4 -12.4 -7.73.  0.00 0.00 0.00 14.20
124 1 10.64 -6.78 0.00 - 0.00 0.00 -16.12
® 4 -12.48 -7.73 0.00 0.00 0.00 14.25
125 1..0.10.30 -5.74 0.00 0.00 0.00  --14.02
‘ 4 0.00 0.00 0.00 10.51

12.15 -5.23




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT

126
127
128
131
132
133
134
135
136
137

138

15

10

1

18
19
20

100

101

B A B eh B ed B = B b o e B ed B = B eh P e A e

‘—QN(DN(DN(DN(DNCDN(DN(DN&DN!DN(DN(DN(DN(DN

STRUCTURE TYPE = PLANE

AXIAL

10.
-12.
.08
.92
.15
.99
.41
.25
.68
.52
.37
-15.
.37
-14.

13.
-14.

13.
-14.
.70
-10.
77
-10.

38
22

22

21
02
86
10
94

54

62

.82
.24
.87
.87
.89
.89
.84
.84
.56
.58
.34
.34
.26
.26
.80
.90
.95
.85
.37
.37
.53
.53
.43

7.43
2.82

-4.

2.40
Y40

24

SHEAR-Y SHEAR-Z

-5.74
-5.23
-1.45
-1.03
-1.45
-1.03
-2.04
-4.42
-10.09
-11.87
-10.13
-11.63
-5.24
-5.64
-9.00
-8.22
-8.00
-9.22
-4.62
-5.11
-4.62
-5.11

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.03
.03
.00
.00
.00
.00
.00
.00
.00

0O 00000000000 OoO0OOo0OOo0O OO

'
o

0O 00 00000 o

.00

-—

.00

.00

0O 0 000 0000 0O OO0 Oo0O0DOLKBOoOO0LO OO0 OO oo

‘QOOOOOOQOOOOODQOOOOOOOOOOOD

.00 .
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

TORSTION

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 000 00000000 0O0O0OOLOO0OoODoC OO o OO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 00000000000 0000000 00000000

f

.00,

-- PAGE NO.

MOM-Y

0O 000 000000000 0000000000000 o0

O 0 00 00000 O O0OO0O OO0 0OBDOoOODOOOoOOoOO.o

.Go
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-Z

-14.
10.

-11.
10.

SER

0O 0O 00 00 000 O0OO0OO0CO0O0 OO0 O0OO0OCO0OCO0OO0ODOLBDOLOO OO O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.27
.08
.00
.00
.00
.00
.00
.00
.00
.00
.00

§
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 35

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
102 2 22.25 0.00 0.00 0.00 0.00 0.00
9  -23.66 0.00 0.00 0.00 0.00 0.00
103 2 24.14 .00 0.00 0.00 0.00 0.00
9 -25.56 0.00 0.00 0.00 0.00 0.00
104 2 23.20 0.03 0.00 0.00 0.00 0.27
9  -24.61 -0.03 0.00 0.00 0.00 0.08
105 2 24.67 0.00 0.00 0.00 0.00 0.00
9  -26.09 0.00 0.00 0.00 0.00 0.00 .
106 2 23.72 0.03 0.00 0.00 0.00 0.27,. =
g -25.14 -0.03 0.00 0.00 0.00 0.08 :
107 2 16.71 0.00 0.00 0.00 0.00 0.007 -
s -18.13 0.00 0.00 .00 0.00 0.00
108 2 15.76 0.03 0.00 0.00 0.00 0.27
g  -17.18 -0.03 0.00 0.00 0.00 0.08
1M 2 2.18 0.00 0.00 0.00 0.00 0.00
9 -3.861 0.00 0.00 0.00 0.00 0.00
12 2 27.22 0.00 0.00 0.00 0.00 0.00
s  -28.83 0.00 0.00 0.00 0.00 0.00
113 2 29.11 0.00 0.00 0.00 6.00 0.00
9  -30.53 0.00 0.00 .00 0.00 0.00
14 2 28.16 0.03 0.00 0.00 .00 0.27
9  -29.58 -0.03 0.00 0.00 0.00 0.08
115 2 29.82 0.00 0.00 0.00 0.00 0.00
9 -31.24 0.00 0.00 0.00 0.00 0.00
18 2 28.87 0.03 0.00 0.00 0.00 0.27
9  -30.29 -0.03 0.00 0.00 £8.00 0.08
n7 2 22.05 0.00 0.00 0.00 0.00 0.00
8 .23.47 0.00 0.00 0.00 0.00 0.00
118 2 21.10 0.03 0.00 .00~ 0.00 0.27
9 -22.52 -0.03 0.00 0.00 0.00 0.08
121 2 1.98 0.00 0.00 0.00 0.00 0.00
9 -3.40 5.00 0.00 0.00 0.00 0.00
122 2 20.80 0.00 0.00 0.00 0.00 0.00
8 -22.22 0.00 0.00 0.00 0.00 0.00
123 2 22.70 0.00 0.00 0.00 .00 0.00
9 -24.12 0.00 0.00 0.00 6.00 0.00
124 2 21.75 0.03 0.00 0.00 .00 0.27
8 -23.17 -0.03 0.00 0.00 0.00 0.08
125 2 23.23 0.00 0.00 0.00 0.00 0.00
9  -24.64 0.00 0.00 0.00 0.00 0.00
126 2 22.28 0.03 0.00 0.00 0.00 0.27
8  -23.89 -0.03 0.00 0.00 0.00 0.08
127 2 15.27 0.00 0.00 6.00 0.00 0.00
9 -16.88 0.00 0.00 0.00 0.00 0.00
128 2 14.32 0.03 0.00 0.00 0.00 0.27
g  -15.73 -0.03 0.00 0.00 0.00 0.08
131 2 1.56 0.00 0.00 0.00 0.00 0.00
9 -2.98 0.00 .00 0.00 0.00 0.00 i
132 2 25.05 0.00  0.00 0.00 0.00 0.00 ;
90 -26.47 0.00 0.00 0.00 0.00 0.00




X-CUT CANAL 2-10X10 €BCO CBC -- PAGE NO. 36

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-Z

133 2 26.95 0.00 0.00 0.00 0.00 0.00
g -28.36 0.00 0.00 0.00 0.00 0.00
134 2 28.16 0.03 0.00 0.00 0.00 0.27
g -29.58 -0.03 0.00 0.00 0.00 0.08
138 2 27.65 0.00 0.00 0.00 0.00 0.00
9 -20.07 0.00 0.00 0.00 0.00 0.00
136 2 26.71 0.03 0.00 0.00 0.00 0.27
s -28.12 -0.03 0.00 0.00 0.00 0.08
137 2 19.89 0.00 0.00 0.00 0.00 0.00
g -21.30 0.00 0.00 0.00 0.00 0.00 -
138 2 18.94 0.03 0.00 0.00 0.00 0.27 =
8 -20.35 -0.03 0.00 0.00 0.00 . 0.08 .
5 1 3 0.78 -0.11  0.00 0.00 0.00 -0.06
14 -2.62 0.11 0.00 0.00 0.00 -1.19 -
2 3 7.85 0.34 0.00 0.00 0.00 5.15
14 -7.85 -0.34  0.00 0.00 0.00 -1.25
3 3 1.44 6.51 0.00 0.00 0.00 10.52
14 -1.44 7.99 0.00 0.00 0.00 -11.65
13 3 0.42 1.44 0.00 0.00 0.00 2.98
14 -0.42 2.87 0.00 0.00 0.00 -3.82
4 3 9.73 0.44 0.00 0.00 0.00 6.55
14 -9.73 -0.44 0.00 0.00 0.00 -1.59
5 3 2.17 9.77 0.00 0.00 0.00 15.79
14 .2.17 11.99 0.00 0.00 0.00 -17.47
15 3 0.63 2.15 0.00 0.00 0.00 4.47
14 -0.83 4.31 0.00 0.00 0.00 -5.74
18 3 . 0.70 0.03 0.00 0.00 0.00 0.47
' 14 -0.70 -0.03 0.00 0.00 0.00 -0.11
11 3 -0.08 0.00 0.00 0.00, 0.00 -0.05
14 0.08 0.00 0.00 0.00 0-00 0.05
18 3 -0.18 -0.18 0.00 0.00 0.00 -0.85
14 0.19 0.18 0.00 0.00 0.00 -1.18
19 3 .0.26 -1.03 0.00 0.00 0.00 -2.06
14 0.26 -2.50 0.00 0.00 0.00 3.70
20 3 -4.49 -5.32 0.00 0.00 0.00 -10.24
14 4.49 -6.70 0.00 0.00 0.00 11.38
100 3 0.78 -0.11 0.00 0.00 0.00 -0.06
14 -2.62 0.11 0.00 0.00 0.00 -1.19
101 3 0.98 0.61 0.00 0.00 0.00 1.43
14 -2.83 1.55 0.00 0.00 0.00 -3.10
102 3 9.15 3.49 0.00 0.00 0.00 10.35
14 -10.99 3.76 0.00 0.00 0.00 -8.27
103 3 9.84 3.52 0.00 0.00 0.00 10.82
14 -11.69 3.73 0.00 0.00 0.00 -8.38
104 3 9.07 3.49 0.00 0.00 0.00 10.30
14 -10.91 3.76 0.00 0.00 0.00 -8.22
105 3 9.58 2.49 0.00 0.00 0.00 8.75
14 -11.42 1.23 0.00 0.00 0.00 -4.69
2.45 0.00 0.00 0.00 8.24

1063 8.81
o F0,8T

2.4 - - -t 52

‘r?
X




X-CUT CANAL 2-10X10 CBCO CBC -~ PAGE NO. 37

@ MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
® 107 3 5.35 -1.80 0.00 0.00 0.00 0.57
14 -7.19 -2.97 0.00 0.00 0.00 3.00
108 3 4.58 -1.83 0.00 0.00 0.00 0.06
14 -6.42 -2.94 0.00 0.00 0.00 3.16
11 3 1.10 0.97 0.00 0.00 0.00 2.17
_ 14 -2.94 2.26 0.00 0.00 0.00 -4.06
) 112 3 11.60 5.21 0.00 0.00 0.00 14.38
' 14 -13.44 5.67 0.00 0.00 0.00 -11.52 .
113 3 12.29 5.24 0.00 0.00 0.00 14.85 . <
14 -14.13 5.64 0.00 0.00 0.00 -11.63 :
114 3 11.52 5.21 0.00 0.00 0.00 14.34 = -
14  -13.38 5.67 0.00 0.00 0.00 .47 F
o 115 3 11.94 4.12 0.00 0.00 0.00 12.37
14 -13.78 3.22 0.00 0.00 0.00 -8752
116 3 11.17 4.08 0.00 0.00 0.00 11.86
14 -13.01 3.26 0.00 0.00 0.00 -8.35
117 3 7.61 -0.26 0.00 0.00 0.00 3.76
‘ 14 -9.46 -0.89 0.00 0.00 0.00 -1.43
@ 118 3 . 6.84 -0.28 0.00 0.00 0.00 3.25
14 -8.68 -0.85 0.00 0.00 0.00 -1.27
121 3 1.20 1.33 0.00 0.00 0.00 . 2.92
14 -3.04 2.98 0.00 0.00 0.90 -5.02
122 3 9.87 6.74 0.00 0.00 0.00 15.61
14 1.7 7.76 0.00 0.00 0.00 -14.09
o 123 3 10.57 6.78 0.00 0.00 0.00 16.08
14 -12.41 7.73 0.00 0.00 0.00 -14.20
124 3 9.80 6.74 0.00 0.00 0.00 15.56
14 -11.64 7.78 0.00 0.00 0.00 -14.04
125 3°  10.30 5.74 0.00 0.00-  0.00 14.02
® 14 -12.15 5.23 0.00 0.00 0.00 -10.51
126 3 .53 5.71 .00 10.00 0.00 13.50
14 -11.37 5.26 0.00 0.00 0.00 -10.35
o 127 3 6.08 1.45 0.00 0.00 0.00 5.84
14 -7.92 1.03 0.00 0.00 0.00 -2.82 -
128 3 5.30 1.42 0.00 0.00 0.00 5.32
o 14 -7.15 1.08 0.00 0.00 0.00 -2.66
131 3 1.41 2.04 0.00 0.00 0.00 4.41
14 -3.25 4.42 0.00 0.00 0.00 -6.93
12.68 10.08 0.00 0.00 0.00 22.28
-14.52 11.67 0.00 0.00 0.00 -20.26
13.37 10.13 0.00 0.00 0.00 22.74
o -15.22 11.63 0.00 0.00 0.00 -20.37
11.52 5.21 0.00 0.00 0.00 14.34
-13.36 5.67 0.00 0.00 0.00 -11.47
13.02 9.00 0.00 0.00 0.00 20.27
-14.86 9.22 0.00 0.00 0.00 -17.25
12.25 8.97 0.00 0.00 0.00 19.75
[ -14.089 9.25 0.00 0.00 0.00 -17.08
. 8.70 4.62 0.00 0.00 0.00 11.65 .
% -10.54 5.11 0.00 0.00 0.00 -10.17



X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT

138

15
10
11
18
19
20

100

101

102

103

104

105

106

107

108

111

112

113

-t
E 7

\I\Jh [ ORS RGY  JF G T NORS J ORT R T T - A S N ¢ SO SN RS I G IO T S RO R G S RS Y LN N BN

AXIAL

7.93
-8.77

8.1
-0.11
-0.34
0.34
7.98
-7.98
2.87
-2.87
-0,44
0.44
11.97
-11.97
4,30
-4.30
-0.03
0.03
-0.03
0.03
0.18
-0.18
-2.50
2.50
-6.69
6.69
0.1
-0.1
1.54
-1.54
3.76
-3.76
3.73
-3.73
3.73
-3.73
1.23
-1.23
1.23
-1.23
-2.86
2.96
-2.96
2.96
2.26
-2.26
5.66
-5.66
5.63

~5562

4.
5,

-1
1

-4,
.08
.83
.93
.61
.61
.21
21
.89
.89
.92

.82
.37
.37
.38
.38
.13
.06
.42
.06
.47
.46
1
.54
.41
.85
.16
.60
.53

59
14

.1
.54

08

x

.97
.54
.98
1
.92
12
.82
.06
.51
.07
.52
.57
.01
.78
20
A

3
S

0
0

0O 0O 0O 0O 0O 000000 OO0 OO0 OO0CO0OO0OOOOUOLOODOOOOLOOHOLOOOOOLDOOOOOO OOoOOOLOoOOoO

STRUCTURE TYPE = PLANE

SHEAR-Y SHEAR-Z

.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 39
. MEMBER END FORCES STRUCTURE TYPE = PLANE
ALL UNITS ARE -- KIP FEET
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
® 114 4 5.63 -8.14 0.00 0.00 0.00 -11.68
5 -5.63 8.58 0.00 0.00 0.00 -6.83
115 4 3.22 -7.75 0.00 0.00 0.00 -8.52
5 -3.22 7.99 0.00 0.00 0.00 -8.74
116 4 3.22 -7.76 0.00 0.00 0.00 -8.57
. 5 -3.22 8.00 0.00 0.00 0.00 -8.70
@ 117 4 -0.88 -4.79 0.00 0.00 0.00 -1.43
' 5 0.88 5.05  0.00 0.00 0.00 -9.35 . -
18 4  -0.88  -4.80  0.00 0.00 0.00 .48 S
5 0.88 5.05 0.00 0.00 0.00 -9.31 ;
121 4 2.98 -1.72 0.00 0.00 0.00 -5.02 7 g:"
5 .2.98 2.16 0.00 0.00 0.00 0.77 .
| , 122 4 7.75 -7.13 0.00 0.00 0.00 -14.09
5 -7.75 7.56 0.00 6.00 0.00 -2.01
123 4 7.72 -7.50 0.00 0.00 0.00 -14.20
5 -7.72 7.94 0.00 0.00 0.00 2.7
124 4 7.72 -7.50 0.00 0.00 0.00 -14.25
5 -7.72 7.94 0.00 0.00 0.00 -2.67
® 125 4 5.22 -6.07 0.00 0.00 0.00 -10.51
5 -5.22 7.88 0.00 0.00 0.00 -4.78
126 4 5.22 -6.08 0.00 0.00 0.00 -10.56
5 -5.22 7.89 0.00 0.00 0.00 -4.75
127 4 1.03 -2.03 0.00 0.00 0.00 -2.82
° 5 -1.03 5.48 0.00 0.00 0.00 -5.40
128 4 1.03 -2.03 0.00 0.00 0.00  -2.87
5 -1.03 5.48 0.00 0.00 0.00 -5.36
131 4 4.41 -2.03 0.00 0.00 0.00 -6.93
5 -4.41 2.47 0.00 0.00 0.00 2.00
132 4 11.85 -9.21 0.00 0.00° 0.00 -20.26
PY 5  -11.85 9.64 0.00 0.00 0.00 -0.40
133 4 11.62 -9.58 0.00 0.00 0.00 -20.37
5  -11.62 10.02 0.00 0.00 0.00 -1.10
134 - 4 5.63 -8.14 0.00 0.00 0.00 -11.88 ,
5 -5.63 8.58 0.00 0.00 0.00 -6.63 ‘
135 4 9.21 -9.20 0.00 0.00 0.00 -17.25
) 5 -9.21 9.44 0.00 0.00 0.00 -3.17
136 4 9.21 -9.20 0.00 0.00 6.00 -17.30
5 -9.21 9.45 0.00 0.00 0.00 -3.14
137 4 5.10 -6.24 0.00 0.00 0.00 -10.17
5 -5.10 6.50 0.00 0.00 0.00 -3.78
138 4 5.10 -6.24 0.00 0.00 0.00 -10.22
® 5 -5.10 6.50 0.00 0.00 0.00 -3.75
7 1 5 0.11 -0.20 0.00 0.00 0.00 1.71
6 -0.11 0.64 0.00 0.00 0.00 -2.53
2 5 -0.34 1715 0.00 0.00 0.00 7.72
6. 0.34 1.15 0.00 0.00 0.00 -10.23
® 3 s 7.8  -1.68  0.00 0.00 0.00 .7.42
"6 -7.98 1.68 0.00 0.00 0.00
.5 . 2.87 0.00 0.00 0.00




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE --

MEMB LOAD JT
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STRUCTURE TYPE = PLANE

KIP FEET
AXIAL  SHEAR-Y SHEAR-Z  TORSION
-0.44 -1.46 0.00 0.00
0.44 1.48 0.00 0.00
11.97 -2.52 0.00 0.00
11.97 2.52 0.00 0.00
4.30 -0.83 0.00 0.00
-4.30 0.83 0.00 0.00
-0.03 -0.10 0.00 0.00
0.03 0.10 0.00 0.00
-0.03 -0.09 0.00 0.00
0.03 0.08 0.00 0.00
0.18 -1.74 0.00 0.00
-0.18 -1.45 0.00 0.00
-2.50 1.2 0.00 0.00
2.50 0.16 0.00 6.00
-6.69 3.56 .00 0.00
6.69 -0.55 0.00 0.00
0.11 -0.20 0.00 0.00
-0.11 0.64 0.00 0.00
1.54 -0.48 0.00 0.00
-1.54 0.92 0.00 0.00
3.76 -2.18 0.00 0.00
-3.76 2.63 0.00 0.00
3.73 -2.28 0.00 0.00
-3.73 2.73 0.00 0.00
3.73 -2.28 0.00 0.00
-3.73 2.72 0.00 0.00
1.23 -1.09 6.00 0.00
-1.23 2.89 0.00 0.00
1.23 -1.07 0.00 0.00
-1.23 2.88 0.00 0.0Q
-2.96 1.27 0.00 0.00
2.96 2.18 0.00 0.00
-2.96 1.28 0.00 0.00
2.96 2,17 0.00 0.00
2.26 -0.62 0.00 0.00
-2.26 1.05 0.00 0.00
5.66 -2.92 0.00 0.00
-5.66 3.36 0.00 0.00
5.63 -3.03 0.00 0.00
-5.63 3.46 0.00 0.00
5.63 -3.01 0.00 0.00
-5.863 3.45 0.00 0.00
3.22 -2.67 0.00 0.00
-3.22 2.91 0.00 0.00
3.22 -2.66 0.00 0.00
-3.22 2.90 0.00 0.00
-0.88 -1.21 0.00 0.00
0.88 1.48 0.00 0.00
-0.88 -1.19 0.00 0.00
0.88 1.45 0.00 0.00

-- PAGE NO.

MOM-Y

ODOOOOOOODOOQDOOD:OOODOOOOOOODOOOOQOOOOOO-DQQOQOQDQD

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00
00

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

40

MOM-2Z

-13.
-11.

-3.

-11.

-12.



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 41

) MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
® 121 5 2.98 -0.75 0.00 0.00 0.00 -0.77
6 -2.98 1.18 0.00 0.00 0.00 -1.37
122 5 7.75 -3.03 0.00 0.00 0.00 2.01
) 6 -7.75 3.47 0.00 0.00 0.00 -8.12
123 5 7.72 -3.13 0.00 0.00 0.00 2.71
_ 6 -7.72 3.57 0.00 0.00 0.00 -10.05
o 124 5 7.72 -3.12 0.00 0.00 0.00 2.67
' : 6 .7.72 3.55 0.00 0.00 0.00 -8.98 X
125 5 5.22 -1.92 0.00 0.00 0.06 4787 ==
6 -5.22 3.73 0.00 0.00 0.00 -10.88 T
126 5 5.22 -1.91 0.00 0.00 0.00 4.75 > =
6 -5.22 3.72  0.00 . 0.00 0.00  -10.81 £
® 127 5 1.03 0.43 0.00 0.00 0.00 5.40
6 -1.03 3.02 0.00 0.00 0.00 -8.24 "
128 5 1.03 0.44 0.00 0.00 0.00 5.36
6 -1.03 3.00 0.00 0.00 0.00 -8.17
131 5 4.4 -1.03 0.00 0.00 0.00 -2.00
6 -4.41 1.47 0.00 0.00 0.00 .0.73
® 132 5 11.65 -4.18 0.00 0.00 .  0.00 0.40
6 -11.65 4.82 0.00 0.00 0.00 -10.04
133 5 11.62 -4.28 0.00 0.00 0.00 1.10
6  -11.82 4.72 0.00 0.00 0.00 -10.97
134 5 5.63 -3.01 0.00 0.00 0.00 6.63
) -5.63 3.45 0.00 0.00 0.00 -13.71
® 13 5 9.21 -3.93 0.00 0.00 0.00 3.17
6 -8.21 4.17 0.00 0.00 0.00 -12.08
136 5 9.2 -3.92 0.00 0.00 0.00 3.14
) -9.21 4.18 0.00 0.00 0.00 -11.98
137 5  5.10 -2.46 0.00 0.00- 0.00 3.78
° 6 -5.10 2.72 0.00 0.00 0.00 -8.47
138 5 5.10 -2.45 0.00 0.00 0.00 3.75
6 -5.10 2.71  0.00 0.00 .0.00 -9.40
8 1 & 0.11 0.47 0.00 0.00 0.00 2.83 ~
7 -0.11 -0.03 0.00 0.00 0.00 -2.08
® 2 6 -0.34 1.38 0.00 0.00 0.00 10.23
7 0.34 -1.38 0.00 0.00 0.00 -7.22
3 6 7.98 -1.30 0.00 0.00 0.00 -3.74
7 -7.98 1.30 0.00 0.00 0.00 0.89
13 6 2.87 -0.43 0.00 0.00 0.00 -1.27
7 -2.87 0.43 0.00 0.00 0.00 0.33
® 4 6 -0.44 1.75 0.00 0.00 0.00 13.02
7 0.44 -1.75 0.00 0.00 0.00 -9.19
5 6 11.97 -1.95 0.00 0.00 0.00 -5.82
7 -11.97 1.95 0.00 0.00 0.00 1.34
15 6 4.30 -0.64 0.00 0.00 0.00 -1.80
7 -4.30 0.64 0.00 0.00 0.00 0.48
[ 10 6 . -0.03 0.13 0.00 0.00 0.00 0.93
7 0.03 .0.13 0.00 0.00 0.00 -0.66.
11, 6 . -0.03 0.10 0.00 0.00 0.00 0.86
.7 - 0. 032 . ~ - — A




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT
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STRUCTURE TYPE = PLANE
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 43

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB = LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-Z
126 6  5.22 1.66 0.00 0.00 0.00 10.91
7 -5.22 0.14 0.00 0.00 0.00 -9.25
127 6 1.03 2.58 0.00 0.00 0.00 8.24
) 7 -1.03 0.86 0.00 0.00 0.00 -6.35
128 6 1.03 2.56 0.00 0.00 0.00 8.17
7 -1.03 0.89 0.00 0.00 0.00 -6.34
131 8 4.4 -0.17 0.00 0.00 0.00 0.73
7 -4.41 0.61 0.00 0.00 0.00 -1.89 |
132 8 11.65 0.27 0.00 0.00 0.00 10,04 AT
7 -11.65 0.17 0.00 0.00 0.00 -9.93 :
133 6 11.62 0.40 0.00 0.00 0.00 10,977 -
7 -11.62 0.04 0.00 0.00 0.00 -10.58° £
134 & 5.63 1.34 0.00 0.00 0.00 13.71
7 -5.63 -0.91 0.00 0.00 0.00 -17.24
135 6 9.21 0.66 0.00 0.00 0.00 12.05
7 -9.21 -0.42 0.00 0.00 0.00 -10.87
136 6 8.21 0.63 0.00 0.00 0.00 11.98
7 -9.21 -0.38 0.00 0.00 0.00 -10.86
137 6 5.10 0.77 0.00 0.00 0.00 9.47
7 -5.10 -0.51 0.00 0.00 0.00 -8.07
138 6 5.10 0.74 0.00 0.00 0.00 9.40
- 7 -5.10 -0.48 0.00 0.00 0.00 -8.06
s 1 7 0.11 1.12 0.00 0.00 0.00 2.08
8 -0.11 -0.68 0.00 0.00 0.00 -0.1
2 7 -0.34 4.30 0.00 0.00 0.00  7.22
8 0.34 -4.30 0.00 0.00 0.00 2.22
3 7 7.98 -1.15 0.00 0.00 0.00 -0.89
8 -7.98 1.15 0.00 0.00- 0.00 A1.82
13 7 2.87 -0.36 0.00 0.00 0.00 -0.33
8 -2.87 0.36 0.00 0.00 0.00 -0.47
4 7 -0.44 5.48 0.00 0.00 0.00 .19
8 0.44 -5.48 0.00 0.00 0.00 2.82
5 7 11.97 -1.72 0.00 0.00 0.00 -1.34 -
8  -11.97 1.72 0.00 0.00 0.00 -2.43
° 15 7 4.30 -0.54 0.00 0.00 0.00 -0.49
8 -4.30 0.54 0.00 0.00 0.00 -0.70
10 7 -0.03 0.39 0.00 0.00 0.00 0.66
8 0.03 -0.39 0.00 0.00 0.00 0.20
17 -0.03 0.26 0.00 0.00 0.00 0.65
8 0.03 -0.26 0.00 0.00 .00 -0.08
® 18 7 0.18 -1.46 0.00 0.00 0.00 0.19
8 -0.18 -1.73 0.00 0.00 0.00 0.11
19 7 -2.50 0.93 0.00 0.00 0.00 0.20
8 2.50 0.44 0.00 0.00 0.00 0.33
20 7 -6.69 0.37 0.00 0.00 0.00 -2.71
.8 6.69 2.64 0.00 0.00 0.00 0.23
® 100 . 7 o.m 1.2 0.00.  0.00 0.00 2.08
o8 .o .0.88  0.00 0.00 0.00 -0.11
Ty '0.94 0.00 0.00 0.00 1.92
-8 NS — . -]




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 44

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
102 7 3.75 4.85 0.00 0.00 0.00 8.85
8 -3.76 -4.41 0.00 0.00 0.00 1.30
103 7 3.73 5.24 0.00 0.00 0.00 9.51
8 -3.73 -4.80 0.00 0.00 0.00 1.50
104 7 3.73 5.11 0.00 0.00 0.00 9.50
8 -3.73 -4.87 0.00 0.00 0.00 1.21
105 7 1.23 6.17 0.00 0.00 0.00 9.70
8 -1.23 -4.36 0.00 0.00 0.00 1.83
106 7 1.23 6.03 0.00 0.00 0.00 9.69
8 -1.23 -4.23 0.00 0.00 0.00 1.85 7 e
107 7 -2.96 5.61 0.00 0.00 0.00 6.80 = T
. 8 2.96 -2.18 0.00 0.00 0.00 1.73 . .
108 7 -2.96 5.48 9.00 0.00 0.00 6.79 ' £
8 2.96 -2.03 0.00 0.00 0.00 1.44
1M1 7 2.28 0.85 0.00 0.00 0.00 1.83
8 -2.26 -0.41 0.00 0.00 0.00 -0.48
112 7 5.68 5.74 0.00 0.00 0.00 10.60
8 -5.66 -5.30 0.00 0.00 0.00 1.50
113 7 5.63 6.13 0.00 0.00 0.00 11.25
8 -5.63 -5.69 0.00 0.00 0.00 1.70
114 7 5.63 5.99 0.00 0.00 0.00 11.24
8 -5.863 -5.56 0.00 0.00 0.00 1.41
115 7 3.22 6.34 0.00 0.00 0.00 11.54
8 -3.22 -6.10 0.00 0.00 0.00 2.09
116 7 3.22 6.21 0.00 0.00 0.00 11.53
8 -3.22 -5.96 0.00 0.00 0.00 1.80
177 -0.88 5.05 0.00 0.00 0.00 8.73
8 0.88 -4.79 0.00 0.00 0.00 2.04
118 7 -0.88 4.9 0.00 0.00 0.00 8.72
8 0.88 -4.65 0.00 0.00. 0.00 1.76
1217 2.98 0.76 0.00 0.00 0-00 1.75
8 -2.98 -0.32 0.00 0.00 0.00 -0.58
122 7 7.75 4.28 0.00 0.00 0.00 8.41
8 -7.75 -3.84 0.00 0.00 0.00 0.49
123 7 7.72 4.87 0.00 0.00 0.00 9.06
8 -7.72 -4.23 0.00 0.00 0.00 0.69
124 7 7.72 4.53 0.00 0.00 0.00 9.05
8 -7.72 -4.10 0.00 0.00 0.00 0.41
125 7 5.22 5.59 0.00 0.00 0.00 9.26
8 -5.22 -3.79 0.00 0.00 0.00 1.02
126 7 5.22 5.46 0.00 0.00 0.00 9.25
8 = -5.22 -3.65 0.00 0.00 0.00 0.74
121 7 1.03 5.04 0.00 0.00 0.00 6.35
8 -1.03 -1.58 0.00 0.00 0.00 0.92
128 7 1.03 4.91 0.00 0.00 0.00 6.34
8 -1.03 -1.46 0.00 0.00 0.00 0.63
1317 4.4 0.57 0.00 0.00 0.00 1.59
8 -4.41 -0.14 0.00 0.00 0.00 -0.81
132 7 11.65 4.88 0.00: 0.00 0.00 9.93
8 0.00 0.00 0

-11.865 -4.44 .00 0.28




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT

10

133
134
135
136
137

138

15
-10
1
18
19
20
100
101
102
103

104

105

00 N 0 ~N 0 N 00 N 0 ~N o~

8
9
8
9
8
9
8
9
8
g
8
g
8
]
8
g
8
9
8
g
8
9
8
9
8
9
8
9
8
9
8
9
8
9
8
S .
8
oy

106 -

AXIAL

11
1

.62
.62
.63
.63
.21
.21
.21
.21
.10
.10
.10
.10

.M

.M

.34
.34
.98
.98
.87
.87
.44
.44
.97
.97
.30
.30
.03
.03
.03
.03
.18
.18
.50
.50
.69
.68
.1

1

.54
.54
.78
.76
.73
.73
.73

SHEAR-Y SHEAR-Z

.27
.83
.99
.56
.48
.24
.35
.1

.18
.83
.05
.78

.90
.46
.18
.18
.29
.29
.39
.39
.41
.41
.94
.94
.58
.58
.74
.74
.44
.44
.42
T
.93
.44
.30
.31
.90
.46
.70
.28
.43
.99
.18
.74
.87

O o0 0O 0O o0oO0C o0 oo o0 oo

O 0O 00 0000 0000 O0OOO0ODOODOODODOODOOODOLDODOOODOODOO OO OO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00

00

.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

TORSION

o 00000000 o0 OoOOo

0O 00 0000 0000000000000 00000 OO0OO0OO0OCOOLKDOOLODOLOO O O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

MOM-Y

OO0 o0 000000 Oo0OOo0OoOoO

.00
.00
.00
.00
.00
.00
.00
.00
~00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-Z
10.58
11.24
10.87
10.86
.59
.07

.83
.06

O 0o ™o

0.1
3.56
-2.22
20.15
1.62
-4.45
0.47
-1.31
-2.82
25.65
2.43
-6.68
0.70
-1.97

1.83
c.o8
0.88
-0.11
0.49
-0.33
0.87
-0.23
-5.92
0.1
3.56
0.34
2.91
-1.30
21.49
-1.50
23.32
-1.21
22.36
-1.83
24.19
-1.55

s

45

.54




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT

107
108
M
112
13
114
115
116
117
118
121
122
123
124
126
126
127
128
131
132
133
134
135
136

137

O O O O WO O W 00 W 0 W O W 00 W 0 W 0 W W O © W W M W O W O O 0O O O O O W 0 W M O W W MW W o W

STRUCTURE TYPE = PLANE

AXIAL

—
—

.96
.96
.96
.96
.26
.26
.66
.66
.63
.63
.63

SHEAR-Y SHEAR-Z

.88
.43
.57
.12
.61
A7
.34
.80
.08
.65
.78
.34
231
.07
.01
.76
.36
.10
.06
.80
.51
.07
.78
.35
.53
.08
.22
.78
.45
.65
.15
.34
.23
.78
.82
.47
.32
.88
.37
.83
11
.68
.78
.34
.34
.10
.04
.79
.39
113

O 00000000000 0000000000000 0O0D0 00000000000 0000 O0OO0OOO00OoOOL O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0o

.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00

TORSION

O 00 000000 000000000000 0000000000 0000000000000 0C0O0O0OO0 o0

.00
.00
.00
.00
.00
.00 .

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

MOM-Y

0O 0O 00 0O OO0 00O 00 OO0 OO0 O0OOO0OODOODOLOOLDOOLDOOO OO

(=]

O 0O 0O 0 OO0 OO0 OO0 OO0 OO OO0 O

.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.60
.00
.00
.00
.00
.00
.00
=00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-Z

-1.73
17.40
-1.44
16.44

0.45

2.58
-1.50
25.87
-1.70
27.70
-1.41
26.75
-2.09
28.81
-1.80
27.85
-2.04
22.27
-1.76
21.32

0.58

2.25
-0.48
19.26
-0.69
21.09
-0.41
20.14
-1.02
21.96
-0.74
21.00
-0.982
15.17
-0.63
14,22

0.81

1.60
-0.28
22.53
-0.48
24.36
-1.41
26.75
-0.87
25.47
-0.59
24,51
-0.83
18.93

46



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 47

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
138 8 5.10 8.09 0.00 0.00 .00 -0.54
9 -5.10 -7.83 0.00 0.00 0.00 17.98
11 1 9 0.11 -1.46 0.00 0.00 0.00 -3.56
10 -0.11 1.80 0.00 0.00 0.00 -0.11 -
2 9 -0.34 -8.18 0.00 8.00 0.00 -20.15
10 0.34 8.18 0.00 0.00 6.00 2.22 .
3 g 7.98 1.29 0.00 0.00 0.00 445 .
10 -7.98 -1.29 0.00 0.00 0.00 -1.62 . 2
13 9 2.87 0.39 0.00 0.00 0.00 1.31 -
10 -2.87 -0.38 6.00 0.00 0.00 -0.47 5 =
4 9 -0.44  -10.41 .00 0.00 8.00 .25.65
10 0.44 10.41 0.00 £.00 0.00 2.82
5 g 11.97 1.94 0.00 0.00 0.00 6.68
10 -11.97 -1.94 .00 0.00 0.00 -2.43
15 9 4.30 0.58 0.00 0.00 0.00 1.97
10 -4.30 -0.58 0.00 0.00 0.00 -0.70
10 9 -0.03 -0.74 0.00 0.00 0.00 -1.83
10 0.03 0.74 0.00 0.00 .00 0.20
1M1 9 0.00 -0.31 £.00 0.00 .00 -0.96
10 0.00 0.31 0.00 0.00 0.00 0.29
8 9 0.18 -1.77 0.00 0.00 0.00 -0.49
10 -0.18 -1.42 0.00 .00 0.00 .11
19 9 -2.50 0.44 0.00 0.00 0.00 -0.86
10 2.50 0.93 0.00 0.00 0.00 0.33
20 9 -6.69 4.31 0.00 0.00 .00 5.92
. 10 6.59 -1.30 0.00 0.00 0.00 0.23
1006 8 0.1 -1.46 0.00 0.00 0.00 -3.56
10 -0.1M 1.90 0.00 0.00° 0.00 -0.11
01 9 1.54 -1.28 0.00 0.00 0.00 -2.91
10 -1.54 1.70 0.00 0.00 0.00 -0.34
02 9 3.76 -8.99 6.00 0.00 -0.00 -21.49
10 -3.76 9.43 0.00 .00 0.00 1.30
03 9 3.73 -9.74 0.00 0.00 0.00 -23.32
10 -3.73 10.18 .00 0.00 0.00 1.50
104 8  3.76 -8.30 .00 0.00 0.00 -22.44
10 -3.76 9.74 0.00 0.00 0.00 1.58
105 9 1.23 -9.30 0.00 0.00 0.00 -24.19
10 -1.23 11.10 0.00 6.00 6.00 1.83
06 8 1.26 -8.86 0.00 0.00 0.00 -23.31
10 -1.26 10.66 0.00 0.00 0.00 1.82
107 9 -2.96 -5.43 0.00 0.00 0.00 -17.40
10 2.96 8.88 0.00 0.00 0.00 1.73
108 9 -2.93 -4.99 0.00 0.00 0.00 -16.52
10 2.93 8.44 0.00 0.00 0.00 1.81
M9 2.26 -1.17 0.00 0.00 0.00 -2.58
10 -2.26 1.61 0.00 0.00 0.00 -0.46
112 - 9 §.66  -10.90 0.00 .00 0.00 -25.87
10 -5.66 11.34 0.00 0.00 0.00 1.50
63  -11.65 0.00 0.00 0.00 -27.70

13

) ©
Mo




X-CUT CANAL 2-10X10 CBCO CBC

MEMBER END FORCES

STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD
114
115
116
17
118
121
122
123
124
125
126
127
128
131

132
133
134
135
136

137

138

JT

AXIAL

§.66
-5.66
3.22
-3.22
3.25
-3.25
-0.88
0.88
-0.85
0.85
2.98
-2.98
7.75
-7.75
7.72
-7.72
7.75
-7.75
5.22
-5.22
5.25
-5.25
1.03
-1.03
1.06
-1.06
4.41
-4.41
11.65
11.65
11.62
11.62
5.66
-5.66
9.21
-9.21
8.24
-9.24
5.10
-5.10
5.13
-5.13

0.1
-0.11
-0.34
0.34
7.98
-7.98
2.87

- -

TLB

SHEAR-Y SHEAR-Z

-1
11

-1
11

.21
.65
-12.

12.
.63
.87
.10
.36
.66
.82
.07
.51
.35
.78
.08
.53
.65
.09
.65
.45
.21
.02
.78
.23
.34
.79
.88
.32
.93
.37
.68
11
.21
.65
.10
.34
.66
.90
13
.39
.69
.95

o7
31

.68
.12
.30

4.30

.15
.15

QO O 0O 0O0 0000000 OO0 O0OO0OO0O0 OO0 O0O OO0 OOLOOL OO0OOODOOLOOOO OOoOOoO

0 0 000 oo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

TORSION

O o0 00000

O 0O 0O 0O 00000000 O0O0DO0OO0OO0D0OQO0ODO0O0D0ODO0O0OO0OD0OO0OO0O0OO0OD0OO0O0OO0ODO0OC0O OO0 OO0 OO0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

00

-- PAGE NO.

MOM-Y

0O 0 0O 0 0O 0O 00D OO0 0DO0OOOLOOOO0ODOLOD OO OO OO O OO

Q

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

!

o o q
=}
<}

O 00000 o0 o o0

OO0 000 0o

.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

MOM-Z

.83
.78
.81
.09
.93
A7
.27
.04
.40
12
.25
.58 =
-19.
.49
.09°
.69
.22
77
.96
.02
.08
11
7
.92
.30
.00
.60
.81
.53
.28
.36
.48
.83
.78
.47
.87
.59
.86
.83
.83
.06
.91

26
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 48

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-2Z
4 10  -0.44  -5.48  0.00 0.60 0.00 -2.82
1M 0.4 5.48  0.00 0.00 0.00 -9.19
5 10 11.97 172 0.00 0.00 0.00 2.43
1 -11.97 172 0.00 0.00 0.00 1.34
15 10 4.30 0.54  0.00 0.00 0.00 0.70
11 -4.30  -0.54  0.00 0.00 0.00 0.48
10 10  -0.03  -0.33  0.00 0.00 0.00 -0.20
1 0.03 0.39  0.00 0.00 0.00 -0.66 _ -
110 0.00  -0.13  0.00 0.00 0.00 -0.28 . 5
11 0.00 0.13  0.00 0.00 0.00 -0.01 ”
18 10 .18  -1.73  0.00 0.00 0.00 0117 5
1 .0.18  -1.46  0.00, 0.00 0.00 .0.19
19 10 -2.50 0.44  0.00 0.00 0.00 -0.33
1 2.50 0.3  0.00 0.00 0.00 -0720
20 10 -6.69 2.64 0.0 0.00 0.00 -0.23
11 6.69 0.37  0.00 0.00 0.00 2.71
100 10 0.11  -0.68  0.00 0.00 0.00 0.11
11 0.1 112 0.00 0.00 0.00 -2.08
101 10 1.54  -0.50  0.00 0.00 0.00 0.34
1 -1.54 0.4  0.00 0.00 6.00 -1.92
102 10 3.76  -4.41 0.0 0.00 8.00 -1.30
1 .3.76 485  0.00 0.00 0.00 -8.85
103 10 3.73  -4.80  0.00 0.00 0.00 -1.50
1 -3.73 5.2  0.00 0.00 0.00 -8.51
104 10 3.76  -4.55  0.00 0.00 0.00 -1.58
1 -3.76 498  0.00 0.00 0.00 -8.86
105 10 1.23  -4.35  0.00 0.00 0.00 -1.83
11 -1.23 .17  0.00 0.00 0.00 -9.70
106 10 1.26  -4.10  0.00 0.00°  0.00 -1.82
11 -1.26 5.91  0.00 0.00 0.00 -9.06
107 10  -2.86  -2.16  0.00 0.00 0.00 -1.73
11 2.96 5.61  0.00 0.00 0.00 -6.80
108 10  -2.83  -1.81  0.00 0.00 0.00 -1.81
1 2.93 5.36  0.00 0.00 0.00 -8.15
1110 2.26  -0.41 _ 0.0 0.00 0.00 0.46
11 -2.26 0.85  0.00 0.00 0.00 -1.83
12 10 5.66  -5.30  0.00 0.00 0.00 -1.50
11 .5.66 5.74  0.00 0.00 0.00  -10.60
13 10 5.63  -5.69  0.00 0.00 0.00 -1.70
11 -5.83 6.13  0.00 0.00 0.00  -11.25
114 10 5.66  -5.43  0.00 0.00 0.00 -1.78
11 -5.66 5.87  0.00 0.00 0.00  -10.61
15 10 3.22  -6.10  0.00 0.00 0.00 -2.09
11 .3.22 6.34  0.00 0.00 0.00  -11.54
16 10 3.25  -5.84  0.00 0.00 0.00 -2.17
11 .3.25 .08  0.00 0.00 0.00  -10.80
17 10 -0.88  -4.79  0.00 0.00 0.00 -2.04
Lo 0.88 5.05  0.00 0.00 0.00 -8.73
11810 . -0.85  -4.53  0.00 0.00 0.00 -2.12
SPME 11 085 479 0.00 0.00 0.00 -8.09




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 50

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
121 10 2.98 -0.32 0.00 0.00 0.00 0.58
1 -2.98 0.76 0.00 0.00 0.00 -1.75
122 10 7.75 -3.84 0.00 0.00 0.00 -0.48
1 -7.75 4.28 0.00 0.00 0.00 -8.41
i23 10 7.72 -4.23 0.00 0.00 0.00 -0.69
1 -7.72 4.67 0.00 0.00 0.00 -8.06
124 10 7.75 -3.97 0.00 0.00 0.00 -0.77
11 -7.75 4.41 0.00 0.00 0.00 -8.42
125 10 5.22 -3.79 0.00 0.00 0.00 -1.02
1 -5.22 5.59 0.00 0.00 0.00 -9.267 .
126 10 5.25 -3.53  0.00 0.00 0.00 R R
11 -5.25 5.34 0.00 0.00 0.00 -8.61,
127 10 1.03 -1.59 0.00 0.00 0.00 -0.92° £
11 -1.03 5.04 0.00 0.00 0.00 -6.35
128 10 1.06 -1.34 0.00 0.00 0.00 -1.00-
11 -1.06 4.78 0.00 0.00 0.00 -5.71
131 10 4.4 -0.14 0.00 0.00 0.00 0.81
11 -4.41 0.57 0.00 0.00 0.00 -1.59
132 10 11.85 -4.44 0.00 0.00 0.00 -0.28
11 -11.65 4.88 0.00 0.00 0.00 -9.93
133 10 11.62 -4.83 0.00 0.00 0.00 -0.48
11 -11.62 5.27 0.00 0.00 0.00 -10.59
134 10 5.66 -5.43 0.00 0.00 0.00 -1.78
1 -5.66 5.87 0.00 0.00 0.00 -10.861
135 10 9.21 -5.24 0.00 0.00 0.00 -0.87
1 -8.21 5.48 0.00 0.00 0.00 -10.87
136 10 9.24 -4.98 0.00 0.00 0.00 -0.96
11 -9.24 5.22 0.00 0.00 0.00 -10.23
137 10 5.10 -3.93 0.00 0.00 0.00 -0.83
1 -5.10 4.19 0.00 0.00, 0.00 -8.07
138 10 5.13 -3.87 0.00 0.00 8.00 -0.91
11 -5.13 3.93 0.00 0.00 0.00 -7.42
13 1 N 0.11 -0.03 0.00 0.00 0.00 2.08
12 -0.11 0.47 0.00 0.00 0.00 -2.83
2 1N -0.34 -1.38 0.00 0.00 0.00 “7.22
12 0.34 1.38 0.00 0.00 0.00 -10.23
3 N 7.98 1.30 0.00 0.00 0.00 -0.89
12 -7.98 -1.30 0.00 0.00 0.00 3.74
13 N 2.87 0.43 0.00 0.00 0.00 -0.33
12 -2.87 -0.43 0.00 0.00 0.00 1.27
4 N -0.44 -1.75 0.00 0.00 0.00 9.19
12 0.44 1.75 0.00 0.00 0.00 -13.02
5 11 11.97 1.85 0.00 0.00 0.00 -1.34
12 -1.97 -1.95 0.00 0.00 0.00 5.62
15 1 4.30 0.64 0.00 0.00 0.00 -0.49
12 -4.30 -0.84 0.00 0.00 0.00 1.90
10 N -0.03 -0.13 0.00 0.00 0.00 0.66
12 0.03 0.13 0.00 0.00 0.00 -0.93
11 1 0.00 -0.03 0.00 0.00 0.00 0.01

e - 0072 ~ - -0,27

A




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 51

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-Z

18 1 0.18  -1.65  0.00 0.00 0.00 0.19
12 -0.18  -1.54  0.00 0.00 0.00 -0.31
19 11 -2.50 . 0.35  0.00 0.00 0.00 0.20
12 2.50 1.02  0.00 0.00 0.00 -0.93
20 11 -6.69 1.10  0.00 0.00 0.00 -2.7
12 6.69 1.1  0.00 0.00 0.00 1.81
100 11 0.11 -0.03  0.00 0.00 0.00 2.08
12 -6.11 0.47  0.00 0.00 0.00 -2.63 -
101 1 1.54 0.18  0.00 0.00 0:00 1.92 . =
12 -1.54 0.26  0.00 0.00 0.00 -2.00 g
102 1 3.76  -0.76  0.00 0.00 0.00 8.85 7
12 -3.76 1.20  0.00 0.00 0.00  -10.88 °
103 N 3.73  -0.88  0.00 0.00 0.00 9.51
12 -3.73 1.32.  0.00 0.00 0.00  -11.82
104 1 3.76  -0.78  0.00 0.00 0.00 8.86
12 -3.76 1.22  0.00 0.00 0.00  -11.06
. 105 N 1.23  -0.53  0.00 0.00 0.00 8.70
12 -1.23 2.34 0.0 0.00 0.00  -12.85
106 11 1.26  -0.44  0.00 0.00 0.00 9.06
12 -1.26 2.24  0.00 0.00 0.00  -11.89
107 11 -2.96 0.21  0.00 0.00 0.00 6.80
12 2.96 3.24  0.00 0.00 0.00  -10.11
108 11 -2.83 0.31  0.00 0.00 0.00 6.15
12 2.93 3.14 0.0 0.00 0.00 -8.25
MmN 2.26 0.29  0.00 0.00 0.00 1.83
12 -2.26 0.15  0.00 0.00 0.00 -1.68
12 N 5.66  -0.81  0.00 0.00 0.00 10.60
12 -5.66 1.25  0.00 0.00 0.00  -12.85
113 11 5.63  -0.83  0.00 0.00°  0.00 11.25
12 -5.63 1.37  0.00 0.00 0.00  -13.78
14 1 5.66  -0.83  0.00 0.00 0.00 10.61
12 -5.66 1.27  0.00 0.00 0.00  -12.82
M5 11 3.22  -1.39  0.00 0.00 0.00 11.54
12 3.2 1.63  0.00 0.00 0.00  -14.86
16 11 3.25  -1.28  0.00 0.00 0.00 10.90
12 3.2 1.54 0.0 0.00 0.00  -14.00
117 11 -0.88  -1.48  0.00 0.00 0.00 8.73
12 0.88 1.74  0.00 0.00 0.00  -12.27
178 11 -0.85  -1.38  0.00 0.00 0.00 8.09
12 0.85 1.65  0.00 0.00 0.00  -11.41
121 1 2.98 0.40  0.00 0.00 0.00 1.75
12 -2.98 0.04  0.00 0.00 0.00 -1.37
122 N 7.7 -0.11  0.00 0.00 0.00 8.41
12 .7.75 0.55  0.00 0.00 0.00 -9.12
123 11 7.72 -0.23  0.00 0.00 0.00 9.06
12 .72 0.67  0.00 0.0  0.00  -10.05
124 1 7.75  -0.13  0.00 0.00 0.00 8.42
B P B 0.57 0.00 0.00 0.00 -8.18
125 1 5.22 0.12  0.00 0.00 0.00 9.26
o120 522 1.69  0.00 0.00 0.00  -10.98




MEMBER END FORCES

X-CUT CANAL 2-10X10 CBCO CBC

STRUCTURE TYPE = PLANE

ALL UNITS ARE --

MEMB LOAD JT

14

126

127

128

13

132

133

134

135

136

137

138

15

10

11

18

19

20 °

100

101

11
12
1
12
11
12
1"
12
1
12
11
12
11
12
1
12
1
12
11
12
1"
12

12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13

12
12

KIP FEET
AXIAL SHEAR-Y SHEAR-Z  TORSION
5.25 0.22 0.00 0.00
-5.25 1.59 0.00 0.00
1.03 0.86 0.00 0.00
-1.03 2.58 0.00 0.00
1.06 0.96 0.00 0.00
-1.06 2.49 0.00 0.00
4.41 0.61 0.00 0.00
-4.41 -0.17 0.00 0.00
11.85 0.17 0.00 0.00
-11.85 0.27 0.00 0.00
11.82 0.04 0.00 0.00
-11.62 0.40 0.00 0.00
5.66 -0.83 0.00 0.00
-5.66 1.27 0.00 0.00
9.21 -0.42 0.00 0.00
-9.21 0.66 0.00 0.00
9.24 -0.32 0.00 0.00
-9.24 0.56 0.00 0.00
5.10 -0.51 0.00 0.00
-5.10 0.77 0.00 0.00
5.13 -0.41 0.00 0.00
-5.13 0.67 0.00 0.00
0.11 0.64 0.00 0.00
-0.11 -0.20 0.00 0.00
-0.34 1.15 0.00 0.00
0.34 -1.15 0.00 0.00
7.98 1.68 0.00 0.00
-7.98 -1.68 0.00 0.00
2.87 0.55 0.00 0.00,
-2.87 -0.55 0.00 0.00
-0.44 1.46 0.00 0.00
0.44 -1.48 0.00 0.00
11.97 2.52 0.00 0.00
-11.97 -2.52 0.00 0.00
4.30 0.83 0.00 0.00
-4.30 -0.83 0.00 0.00
-0.03 0.10 0.00 0.00
0.03 -0.10 0.00 0.00
0.00 0.01 0.00 0.00
0.00 -0.01 0.00 0.00
0.18 -1.45 0.00 0.00
-0.18 -1.74 0.00 0.00
-2.50 0.16 0.00 0.00
2.50 1.21 0.00 0.00
-6.69 -0.55 0.00 0.00
6.69 3.56 0.00 0.00
0.11 0.64 0.00 0.00
-0.11 -0.20 0.00 0.00
1.54 0.92 0.00 0.00
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 53

] MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
o 102 12 2.76 2.63 0.00 0.00 0.00 10.99
13 -3.78 -2.19 0.00 0.00 0.00 -5.72
103 12 3.73 2.73 0.00 0.00 0.00 11.82
13 -3.73 -2.29 0.00 0.00 0.00 -6.42
104 12 3.76 2.64 0.00 0.00° 0.00 11.06
13 -3.76 -2.20 0.00 0.00 0.00 -5.75
o 105 12 1.23 2.89 0.00 0.00 0.00 12.85
' 13 .1.23  -1.08  0.00 0.00 0.00 -8.49 .
106 12 1.26 2.80 0.00 0.00 0.00 11.88 _ &=
13 -1.26 -1.00 0.00 0.00 0.00 -7.83 :
107 12 .2.96 2.18 0.00 0.00 0.00 10.11 & -
13 2.96 1.27 0.00 0.00 0.00 .11 F
® 108 12 -2.93 2.09 0.00 0.00 0.00 9.25
13 2.93 1.35 0.00 0.00 0.00 -8744
1M1 12 2.26 1.05 0.00 0.00 0.00 1.68
13 -2.26 -0.62 0.00 0.00 0.00 0.15
112 12 5.66 3.386 0.00 0.00 0.00 12.85
13 -5.66 -2.92 0.00 0.00 0.00 -5.97 .
® 113 12 5.63 3.46 0.00 0.00 0.00 13.78
13 -5.63 -3.03 0.60 0.00 0.00 -6.67
114 12 5.66 3.37 0.00 0.00 0.00 12.92
o 13 -5.66 -2.94 0.00 0.00 0.00 -6.00
115 12 3.22 2.91 0.00 0.00 0.00 14.86
PY 13 -3.22 -2.87 0.00 0.00 0.00 -8.74
116 12 3.25 2.82 0.00 0.00 0.00 14.00
13 -3.25 -2.58 0.00 0.00 0.00 -8.07
M7 12 -0.88 1.46 0.00 0.00 0.00 12.27
13 0.88 -1.21 0.00 0.00 0.00 -9.35
, 118 12 -0.85 1.37 0.00 0.00- 0.00 11.41
® 13 0.85 -1.12 0.00 0.00 0.00 -8.68
121 12 2.98 1.19 0.00 0.00 0.00 1.37
13 -2.88 -0.75 0.00 6.00 0.00 0.77
122 12 7.75 3.47 0.00 0.00 0.00 9.12
13 -7.75 -3.03 0.00 0.00 0.00 -2.01 .
123 12 7.72 3.57 0.00 0.00 0.00 10.05
[ 13 -7.72 -3.13 0.00 0.00 0.00 -2.7
124 12 7.75 3.48 0.00 0.00 0.00 9.19
13 -7.75 -3.04 0.00 0.00 0.00 -2.04
125 12 5.22 3.73 0.00 0.00 0.00 10.98
13 -5.22 -1.92 £.00 0.00 0.00 -4.78
126 12 5.25 3.64 0.00 0.00 0.00 10.12
® 13 -5.25 -1.84 0.0 0.00 0.00 -4.12
127 12 1.03 3.02 0.00 0.00 0.00 8.24
13 -1.03 0.43 0.00 0.00 0.00 -5.40
128 12 1.06 2.93 6.00 0.00 0.00 7.37
13 -1.06 0.52 0.00 0.00 0.00 -4.73
131 12 4.41 1.47 0.00 0.00 0.00 0.73
» 13 -4.41 -1.03 0.00 0.00 0.00 2.00
132 12 11.65° 4.62 0.00 0.00 0.00  10.04
B 0.00 0.00 -0.40

130 411,85 -4.18°  0.00




X-CUT CANAL 2-10X10 cBCO CBC

MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD
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STRUCTURE TYPE = PLANE

AXIAL
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5.47
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-1.11
1.85
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-6.16
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-5.11
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X-CUT CANAL 2-10X10 CBCO CBC

. MEMBER END FORCES

ALL UNITS ARE -- KIP FEET

MEMB LOAD
- ) 107
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® 115
116
17
118
121
122
123
124
125
126
127
128
131
132
133
134
135

136

JT

13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14
13
14

13-

STRUCTURE TYPE = PLANE

AXIAL
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X-CUT CANAL 2-10X10 CBCO cBC -- PAGE NO. 56

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-Z
138 13 5.13 6.12 0.0C 0.00 0.00 3.12
14 -5.13 -5.86 0.00 0.00 0.00 10.01

RRARARERT R RN NR END oF LATEST ANALYSIS RESULT LE A 2 22 L 2 25222 4

167. *

168. LOAD LIST 100 TO 118

169. * SRS
170. PRINT FORCE ENV NSECTION 10 LIST 1 ) = =7
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 57

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

+) TOPSLAB

MEMB DISTANCE FY LD Mz Lo Fz LD MY LD
1 0.00 MAX 12.37 114 14.90 114 0.00 118 0.00 118
MIN. 0.78 100 -0.06 100 0.00 118 0.00 118
1.10 MAX. 9.68 114 3.06 112 0.00 118 0.00 118
MIN. 0.56 100 -4.58 108 0.00 118 0.00 118
2.19 MAX 7.00 114 0.25 111 0.00 118 0.00 118 .
MIN. 0.34 100 -8.96 118 0.00 118 0.00 118 f':«
3.29 MAX. 4.31 114 -0.35 111 0.00 118 0.00 118 -
MIN. 0.12 100 -13.83 116 0.00 118 0.00 118 =
4.38 MAX. 1.63 114 _-0.71 111 0.00 118 0.00 118 :°
MIN. -0.13 107 -16.70 116 0.00 118 0.00 118
5.48 MAX. 0.00 111 -0.83 111 0.00 118 0.00 118
MIN. -1.71 117 -16.63 116 0.00 118 0.00 118
6.57 MaAX. -0.22 11 -0.71 111 C.00 118 0.00 118
MIN. -4.17 115 -13.61 116 0.00 118 0.00 118
7.67 MAX. -0.44 111 -0.17 100 0.00 118 0.00 118
MIN. -6.86 115 -7.89 114 0.00 118 0.00 118
8.77  MAX. -0.66 111 2.38 117 0.00 118 0.00 118
MIN. -9.54 115 0.25 111 0.00 118 0.00 118
9.86 MAX. -0.88 111 13.80 115 0.00 118 0.00 118
MIN. -12.23 115 1.09 111 0.00 118 0.00 118
10.96 MAX. -1.10 111 28.67 115 0.00 118 0.00 118
MIN. -14.81 115 2.17 111 0.00 118 0.00 118
e
] MAX/MIN FORCE VALUES FOR MEMB  1,AMONGST ALL SECT LOCATIONS
| FY/ DIST LD Mz/ DIST LD
| FZ DIST LD MY DIST LD FX DIST LD
I _
| max. 12.37 0.00 114 .- 28.67 10.96 115
] 0.00 0.00 100 0.00 0.00 100 - 5.24 ¢ - 0.00 113
| MIN. -14.91 10.96 115 -16.70  4.38 116
| 0.00 10.96 118 0.00 10.86 118 1.80 T 10.96 108

Fkwwwwwww* END OF FORCE ENVELOPE FROM INTERNAL STORAGE *wx»wxxwwx

171. PRINT FORCE ENY NSECTION 10 LIST 2




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 58
MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
MEMB DISTANCE FY LD MZ LD FZ LD MY LD
2 _ 0.00 MAX. 14.91 115 28.67 115 0.00 118 0.00 118
MIN. 1.10 111 2.17 11 0.00 118 0.00 118
1.10 MAX. 12.23 115 13.80 115 0.00 118 0.00 118
MIN. 0.88 111 1.09 111 0.00 118 0.00 118
2.19  MAX. 9.54 115 2.87 118 0.00 118 0.00 118
MIN 0.66 111 0.25 111 0.00 118 0.00 118
3.29 MAX. 6.86 115 -0.17 100 0.00 118 0.00 1£§
MIN. 0.44 111 -7.35 113 0.00 118 0.00 118
4.38 MAX 4,17 115 -0.71 111 0.00 118 0.00 118
MIN. 0.22 11 -13.15 115 0.00 118 0.00 118 -
5.48 MAX. 1.71 117 -0.83 111 0.00 118 0.00 118
MIN. 0.00 111 -16.26 115 0.00 118 0.00 118
6.58 MAX. 0.24 108 -0.71 111 0.00 118 0.00 118
MIN. -1.55 113 -16.41 115 0.00 118 0.00 118
7.67 MAX. -0.12 100 -0.35 111 0.00 118 0.00 118
MIN. -4.24 113 -13.83 115 0.00 118 0.00 118
8.77 MAX. -0.34 100 0.25 111 0.00 118 0.00 118
MIN. -6.92 113 -8.84 117 0.00 118 0.00 118
9.86 MAX. -0.56 100 3.09 114 0.00 118 0.00 118
MIN. -9.61 113 -4.54 107 0.00 118 0.00 118
10.86 MAX. -0.78 100 14.85 113 0.00 118 0.00 118
MIN. -12.29 113 -0.06 100 0.00 118 0.00 118
R R e e P P PP R P PP PR PR PR PP PP
| MAX/MIN FORCE VALUES FOR MEMB 2 AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD~
| F1 DIST LD MY DIST LD TFX DIST LD
l
| max. 14.91 0.00 115 28.67 0.00 115 -
| 0.00 0.00 100 0.00 0.00 100 5.24 ¢ 0.00 113
| MIN. -12.29 10.96 113 -16.41  6.58 115 _
| 0.00 10.96 118 0.00 10.96 118 1.83 T 10.96 108

*xkxkkxwxt END OF FORCE ENVELOPE FROM INTERNAL STORAGE ***wawwwax

172. PRINT FORCE ENV NSECTION 2 LIST 6 7 8 9 10




X-CUT CANAL 2-10Xx10 CBCO CBC -- PAGE NO. 59

‘ MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

L MEMB DISTANCE: FY LD MZ LD FZ LD MY LD
8 0.00 MAX.  -1.06 107 3.00 107 0.00 118 0.00 118
MIN.  -8.14 114 -11.68 114 10.00 118 0.00 118
P 1.10 MAX.  -1.32 100 5.11 107 0.00 118 0.00 118
_ MIN.  -8.36 114 -2.80 112 0.00 118 0.00 118
2.19 max. -1.54 100 8.35 117 0.00 118 0.0 118 -
MIN.  -8.58 114 -0.15 1 0.00 118 0.00 148 .-
s
Py [ ~ :
| MAX/MIN FORCE VALUES FOR MEMB  6,AMONGST ALL SECT LOCATIONS )
| FY/ . DIST LD MZ/  DIST LD
| FI DIST LD MY DIST LD FX DIST LD
| max. -1.06  0.00 107 9.35 2.19 117
® | 0.00 0.00 100 0.00 0.00 100 5.66 ¢ 0.00 112
| MIN. -8.58  2.19 114 -11.68  0.00 114
| 0.00 2.19 118 0.00 2.19 118 2.6 7 2.19°107
@ 7 0.00 MAX. 1.28 108 8.35 117 0.00 118 0.00 118 -
MIN.  -3.03 113 -0.15 111 0.00 118 0.00 118
1.10 MAX.  -0.42 100 11.73 115 0.00 118 0.00 118
- 1 3} ~ .
MIN. 3.24 113 0.85 111 0.00 118 0.00 118 ,H\/’ L’f)TD B
2.19 mAX.  -0.64 100 14.86 115 0.00 118 0.00 118
MIN.  -3.46 113 1.68 111 0.00 118 0.00 118
¢
| MAX/MIN FORCE VALUES FOR MEMB  7,AMONGST ALL SECT LOCATIONS
| FY/  DIST LD MZ/  DIST LD - - -
o | FZ DIST LD MY DIST LD FX DIST LD
| maAX. 1.28  0.00 108 14.86 2.19 115
| 8.00 0.00 100 0.00 0.00 100 5.66 ¢ 0.00 112
| MIN. -3.46  2.18 113 -0.15  0.00 111
| 0.00 2.19 118 0.00 2.18 118 2.96 T 2.19 107
o e RRULL I LSRR
8 0.00 maAx. - 3.24 107 14.86 115 0.00 118 0.00 118
MIN. 0.15 111 1.68 111 0.06 118  0.00 118
1.10 MAX. 1.82 117 13.13 115 0.00 118 0.00 118
¢ © O MIN. 0,07 111 1.84 111 0.00 118 0.00 118
©2.19° MAX. 1.49 117 11.54 115 /0.00 118  0.00 118

MIN.  -0.28 111 .- 1.83117 ' 0.00118 = 0.00 118




X-CUT CANAL 2-10X10 CBCO CBC

| MAX/MIN FORCE VALUES FOR MEMB

| FY/
| FZ

|

| max 3.24
| 0.00
| MIN -0.29
| 0.00

9 0.00 MAX.
MIN.

1.10 MAX.

MIN.

2.18 MAX.

MIN.

DIST LD
DIST LD

0.00 107
0.00 100
2.18 11
2.19 118

6.34 115
0.85 111
6.22 115
0.63 111
6.10 115
g.41 111

l MAX/MIN FORCE VALUES FOR MEMB

| FY/
] FZ

|

| max 6.34
| 0.00
| MIN 0.41
| 0.00

10 0.00 MAX.
MIN.

1.10  MAX.

MIN.

2.19  MAX.

MIN.

DIST LD
DIST LD

0.00 115
0.00 100
2.19 111
2.19 118

12.31 1156~

1.61 111
12.19 115
1.3 11
12.07 118
1.177 11

| MAX/MIN FORCE VALUES FOR MEMB

| FY/
] FZ

|

| Max 12.31
] 0.00
| MIN. 1.17
| 0.00

DIST LD
DIST LD

0.00 115
0.00 100
2.18 M
2.18 118

8 AMONGST ALL
Mmz/ DIST
MY DIST

14.86 0.00
0.00 0.00
1.64 1.10
0.00 2.19

11.54 115
1.83 111
4.80 116
0.97 100
0.46 111

-2.09 115

9,AMONGST ALL
MZ/ DIST
MY DIST

11.54 0.00
0.00 0.00
-2.09 2.18
0.00 2.18

0.46 111
-2.09 115
-1.18 111

-15.52 115
-2.58 111
-28.81 115

10,AMONGST ALL

MzZ/ DIST
MY D1sT
0.46 0.00
0.00 0.00
-28.81  2.19
0.00 2.18

-- PAGE NO. 60

SECT LOCATIONS

LD
LD FX DIST LD
115
100 5.6 C 0.00 112
m
118 2.96 T 2.19 107
0.00 118 0.00 118"
0.00 118 0.00 118
0.00 118 0.00 118
0.00 118 0.00 118 ==
0.00 118 -0.00 178 =
0.00 118 0.00 118
s !:
SECT LOCATIONS
LD
LD FX DIST LD
115
100 5.66 C 0.00 112
115
118 2.96 T 2.19 107
0.00 118 0.00 118
0.00 118 0.00 118
0.00 118 0.00 118
.0.00 118 0.00 118
0.00 ™8 0.00 118
0.00 118 0.00 118
SECT LOCATIONS B
LD
LD FX DIST LD
111
100 5.66 C 0.00 112
115
118 2.96 T 2.18 107

*xxxwnwxenx END OF FORCE ENVELOPE FROM INTERNAL STORAGE **®xwa%wnix

173. PRINT FORCE ENV NSECTION 2 LIsT N 12 13 14 15..



X-CUT CANAL 2-10X10 cBCO CBC -- PAGE NO. 61

0 MEMBER FORCE ENYELOPE

ALL UNITS ARE KIP FEET

9 MEMB DISTANCE FY LD MZ LD FZ LD MY LD
1 0.00 MaXx. -1.17 111 -2.58 111 0.00 118 0.00 118
MIN. -12.07 115 -28.81 115 0.00 118 0.00 118
1.10  MAX. -1.39 111 -1.18 111 0.00 118 0.00 118
e . MIN. -12.19 115 -15.52 115 0.00 118 0.00 118
2.19 MAX. -1.617 111 0.46 111 0.00 118 "~ 0.00 118 -
MIN., -12.31 115 -2.17 118 0.00 118 0.00 118 7=
f
PY T T T T T T P LR ELLEEED g
| MAX/MIN FORCE VALUES FOR MEMB 11,AMONGST ALL SECT LOCATIONS
| FY/ DIST LD Mz/ DIST LD )
| B DIST LD MY DIST LD FX DIST LD
: MAX. -1.17  0.00 111 0.46 2.19 111
® | 0.00 0.00 100 0.00 ©0.00 100 5.66 ¢ 0.00 112
| mIN. -12.31  2.19 115 -28.81 0.00 115 ‘
| 0.00 2.13 118 0.00 2.19 118 2.96 T 2.19 107
[ mm e e e e e e iaeeiaes
@ 12 0.00 MAX. -0.41 1M 0.46 111 0.00 118 0.00 118
MIN. -6.10 115 -2.17 116 0.00 118 0.00 118
1.10 Max. -0.63 111 4,66 115 0.00 118 0.00 118
MIN. -6.22 115 0.97 100 0.00 118 0.00 118
2.19 MAX. -0.85 111 11.54 115 0.00 118 0.00 118
MIN. -6.34 115 1.83 111 0.00 118 0.00 118
]
. e mteceeaaan
| MAX/MIN FORCE VALUES FOR MEMB- 12,AMONGST ALL SECT LOCATIONS
| FY/ DIST LD - Mz/ DIST LD - —
¢ | FZ DIST LD MY DIST LD FX DIST LD
I
| max. -0.41  0.00 111 11.54  2.19 115
| 0.00 0.00 100 0.00 0.00 100 5.66 ¢ 0.00 112
| MIN. -6.34  2.19 115 -2.17 0.00 116
| 0.00 2.19 118 0.00 2.19 118 2.96 T 2.18 107
° |
13 0.00 MaX. .0.31 108 11.54 115 0.00 118 0.00 118
MIN. -1.48 117 1.83 11 0.00 118 0.00 118
1.10 - MAX. 0.07 111 13.14 115 0.00 118 “ 0.00 118 -
s el MIN, -1.62 117 1.64 111 0.00 118 ~ 0.00 118
, 2;19 “MAX. -0.15 111 14.86 115 0.00 118 0.00 118

MIN. -3.24 107 1.68 111 0.00 118 0.00 118




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 62

| MAX/MIN FORCE VALUES FOR MEMB 13, AMONGST ALL SECT LOCATIONS

| FY/  DIST LD MZ/  DIST LD
I F2 DIST LD MY DIST LD FX DIST LD
| :
| max. 0.31 0.00 108 14.86  2.19 115
| 0.00 0.00 100 0.00 0.00 100 5.66 ¢ 0.00 112
| MIN. -3.24  2.19 107 1.64  1.10 111
| 0.00 2.18 118 0.00 2.19 118 2.96 T 2.19 107
T TR RSN
14 0.00 MAX. 3.46 113 14.86 115 0.00 118 0.00 118"
MIN. 0.64 100 1.68 11 0.00 118 0.00 118
1.10  MAX. 3.24 113 11.73 115 0.00 118 0.00 118
MIN. . 0.37 108 0.65 111 0.00 118 0.00 178 =
2.1 MAX. 3.03 113 9.35 117 0.00 118 0.00 178 -~
MIN.  -1.36 108 -0.15 111 0.00 118 0.00 118 .
| e e e R
| MAX/MIN FORCE VALUES FOR MEMB 14, AMONGST ALL SECT LOCATIONS
I FY/  DIST LD MZ/  DIST LD
| F2 DIST LD MY DIST LD FX DIST LD
: MAX. 3.46 0.00 113 14.86  0.00 115
| 0.00 0.00 100 0.00 0.00 100 5.66 ¢ 0.00 112
| MIN. -1.36  2.19 108 -0.16  2.19 1M
| 0.00 2.19 118 0.00 2.19 118 2.96 T 2.19 107
| e e e e
15 0.00 MAX. 8.57 113~ 9.35 117 0.00 118 0.00 118
MIN. 1.54 100 -0.15 111 0.00 118 0.00 118
1.10  MAX. 8.35 113 5.11 107 0.00 118 0.00 118
MIN. 1.32 100 -2.80 112 .0.00 118 0.00 118
2.1 MAX. 8.13 113 3.16 108 0.00 118 0.00 118
MIN. 0.68 108 -11.63 113 0.00 118 0.00 118
} MAX/MIN FORCE VALUES FOR MEMB 15,AMONGST ALL SECT LOCATIONS .
| FY/  DIST LD MZ/  DIST LD
| F1 DIST LD MY DIST LD FX DIST LD
|
| max. 8.57 0.00 113 9.35 0.00 117
| 0.00 0.00 100 0.00 0.00 100 5.66 C 0.00 112
| MIN. 0.68 2.19 108 -11.63  2.19 113
| 0.00 2.19 118 0.00 2.19 118 2.86 T 2.19 107

*xxxxxkxws END OF FORCE ENVELOPE FROM INTERNAL STORAGE *****»*awx

174. . MSDR ENVELOPE FY MZ LIST 1



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 63
l I
* | |
N 12.3 |
JL11e+ 118 |
[L112+.. |
| ] 9.84 9.61 |
| fL106+ 9.15+ 9.8 |
® [L102+ 7.61+.7.65 |
|L118+ .. +7.12 6.92 |
|- | -+ +5.83+ 6.56 |
| ] 5.35+ 5.75+ 5.10 |
|L108+ + 46+ ... 4.3 |
Py | ] . +3.98] 3.89+3.27 I
| | + . + 2.61+ 3.7 |
] | | + . +2.2 1.51 - T n
| |.782 |.563 |.553 + 1.24+ 1.4 ’ =
L1114 P +.344 +.124 + Q47E-4 .324 1
| s ' . ' ' 120 ] S
Y | <+ 1.3840nn- R oesan 4eeean + 1.41 |-
| R ]
I T T l
| c+47) 424] || |
| +...+5.4]581] | |
| . .+ 5.76+ | | |
® | . +6.86| 7.7 | 6.98] I
l + ... + 7.69+ I 8.28 I
| . . +8.57| 9.10+ 8.36 |
| . + 9.54+.9.88+ |
| +.. .+ 10.1] 10.9 ]
| s+ 111+ 1121 |
o | <+ 11,8+ 121 |
| .. + |
| | 13.6 |
I + 14.6 l
| SRR
¢ I l
I __ l
FY SHEAR'> FORCE ENVELOPE
_ MEMBER 1. ALL UNITS ARE - KIP FEET
LENGTH=  11.0 MAX(ABSOLUTE)= 14.9 AT 11.0 FROM START.FOR LOAD 115.
UPPER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
12.37 9.68 7.00 4.31 1.63 0.00
-0.22 -0.44 -0.66 -0.88 -1.10
o CORRESPONDING LOAD NUMBERS
114. 114, 114, 114, 114, 111,
111. 111. M. 111, oL
LOWER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
0.78 0.56 0.34 ©0.12 .0.13 -7 o
> -4.17.° - .6.86 -8.54 -12.23 -14.91 _ B
CORRESPONDING LOAD NUMBERS _ i o
1000 .. 100. 100. ' 100. 107. 117.
118, 115. 115. 115,




o

- 16. M4 an, 11, BERLH

X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 64
| |
| |
| 28.7 |
| + 27.3 I
| + 25.4 |
| + 23.8 |
| I+ 23.0 |
| e 21.2 |
| s |
| 111) |
1 ) A1} 7.0 |
1 14.9 i+ |
[L114+ 14.4 .13.8| N
JL112+ 12.4 + 11.9| |
|L116+\10.8 /+/11.0| |
|L104+110.3 1+110.1] [
|L102+ 8.75 11+/8.862| ]
|L106+\\ 111+ | =
] W 111.] | =) .
| | 3.76 3.6 . 11 | 3.3 |£
[L118+ 2.17+ 2.85 /1.61] 1.95+ 2.57 I
|L1115\1.43+.462 251 +.770 + 1.38+ -
|L108+-602E+4----+ 1.29 .750 .896 1.0 .878 .174/+----- " | |
1L100+ ' ' ' ! ' ' ' ' |
! . \] 3.56| PO PO + | | 3.68 |
| . + 4.54] 5.26| | | | +/5.41 |
| +. \\+ 5.96| | | | . +/5.86 |
| . \+.7.44] | | | 7.58+/7.35 |
| . + 8.84] 9.73] | 9.98+ 9.82+ |
| +.... + 10.7] 10.8+ 10.4+ 10.7 I
| . +-11.9+-12.0+ 12.0+ 12.1 |
| .+ 13.6+ 13.1+ 13.14/13.5 |
| + . + 15.5+ 14.6+ |
| + 16.4+ 16.1 |
l #omemok |
I |
| . I
| - I

MI BENDING MOMENT ENVELOPE
MEMBER 1. ALL UNITS ARE - KIP FEET
LENGTH=  11.0 MAX(ABSOLUTE)= 28.7 AT 11.0 FROM START.FOR LOAD 115,
UPPER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
14.90 3.06 0.25 -0.35 -0.71 -0.83
-0.71 -0.17 2.38 13.80 28.67
CORRESPONDING LOAD NUMBERS
114, 112. 1M1, 11, 111, 111,
111, 100. 17, 115, 115,
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
-0.08 -4.58 -8.96 -13.83 -16.70 . -16.63
-13.61 -7.88 0.25 1.09 2.17
CORRESPONDING LOAD NUMBERS ‘ ' R
“100. 108. 118. 116. 1186, 116.



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 65

175. MSDR ENVELOPE FY MZ LIST 2
® ,
®
]
- .;‘:'.;
= =
3
o
o
®
®
®
®




UPPER ENVELOPE FY
14.91
0.24
CORRESPONDING LOAD
115,
108,
LOWER ENVELOPE FY
- 1.10
-1.55
CORRESPONDING LOAD
1.
113,

VALUES AT CONSECUTIVE SECTIONS FROM START TO END:

12.23 9.54 6.86 4.17 1.7
-0.12 -0.34 -0.56 -0.78
NUMBERS
115. 115, 115. 115. 117.
100. 100. 100. 100.
VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
0.88 0.66 0.44 0.22 0.00
-4.24 -6.92 -9.81 -12.29
NUMBERS
BRELR 111. 171. 111. 11,
113. 113, 113. 113.

X-CUT CANAL 2-10X10 CBCO CBC - -- PAGE NO. 66
| I
I |
| 14.6 |
[L115+ 13.6 |
[L116+ . |
| ]12.1 118 |
|L105+ 11.1+ 11 1 ‘
JL117+ 10.2+.10.1 |
[L118+ ... + 8.88 9.54 |
| | 8.36+ 9.10+ 8.57 |
L107+ 7.48+ ... + 7.69 I
[L108+ . | 6.98+ 7.7 6.86 |
| | +6.28+ ... + 5.78 A
| ] + . |s5.61+5.4 1
| | | + + 4,24 417 |
1 ] | - o+ 3.8+ 3.3 |
| | | + .o+ 3.1 o
| | 1.41] | I + ... 1.38 -
|L100+ 1.20| 1.18|.871 |.752 |.533 +.987 - -
[L11 T4 et cdee b 204 (324 +.314 Q4TE-4 .344 L
| : - — ,.782 |
| o+ 151+ 2.2 422174400 + -
| + ..+ 3.7 + 2.81] | |
| + 3.27+ 3.89| 3.37| |
| .+ 4.3 + 4,76+ 3.98] 4.58 |
| + ...+ 5,10+ 5.14+ 5.35 |
| + 6.56+ 5.75+ l
| .+ 6.92+ 7.12] 6.84 |
I + + 7.65+ 7.81 |
| .+ 8.8 +8.15 |
| + 9.61+ 9.84 |
l .ok |
| . ] 11.8 |
| .+ 12.3 |
| + I
I |
| . |
| - |

FY SHEAR FORCE ENYELOPE
MEMBER 2. ALL UNITS ARE - KIP FEET _
LENGTH= 11.0 MAX(ABSOLUTE)= 14.9 AT 0.0 FROM START.FOR LOAD 115,



X-CUT CANAL 2-10X10 CBCO CBC -« PAGE NO. 67
| | |
® I I
S 28.7 |
JL115+ 27.3 |
[L116+ 25.4 |
[L114+.23.8 ]
|L105+.23.0 |
9 [L117+.21.2 |
[L118+1.. |
1w |
| | 7.0 |
|L107+ 16.0 A |
. JL108+\ \\. 13.8 14.4 |
® | W+ 12,8 +12.4 |
] ] W\ w10 /+ 10.8 2l
| | vwvioa - 03 | A
I | ws.e2 /1+ 8.75 | -~
] s } e 7)oz
|| pw , 1111 )
o | ] 3.38) \W\ 111} 3.78 |
[L100+ 2.57] 1.95 1.85 /3.6 + 2177 |
[L111+ 4 1.38+.770 +.462/+ 1.43 |
|| #---c-+.248 174 879 1.0 996 .750 .264/4.797-s BO1E-4 |
° } \.\ | 3.88| #escssbecceebonnans /.//]/3.56 |
I \.\+ 5.41] | | | |/5.26+ 4.54 |
| \\+ 5.86] 6.26] | | +/5.96+ |
| \+ 7.35+ 7.58| | | ..+17.44 |
| +.. . + 9.82] 8.52] 9.45] 9.73+ 8.84 |
| .+ 10.7+-9.98+-10.9+ 10.7+ |
® | <+ 12.14-12.0+-12.0+ 11.8 |
| .+ 13.0+-13.7+ 13.1+ 13.6 |
| + + 14.6+ 14.4+ |
| +-15.7+ 16.4 |
| — !
| T I
J I |
l |
M. BENDING MOMENT ENVELOPE
MEMBER 2. ALL UNITS ARE - KIP FEET
®
LENGTH=  11.0 MAX(ABSOLUTE)= 28.7 AT 0.0 FROM START.FOR LOAD 115.
UPPER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
28.67 13.80 2.87 -0.17 -0.71 -0.83
-0.71 -0.35 0.25 3.09 14.85°
® CORRESPONDING LOAD NUMBERS
115, 115, 118. 100. 111, 111,
1. 111. 11. 114, 113.
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
2.7 1.08 0.25 -7.35 -13.15. -16.26
-16.41 . .13.63 -8.84 -4.54 -0.06
> CORRESPONDING LOAD NUMBERS

SR R} P LT 111, 113. 115. 115.
CMs 118, 7. 107. 100. :




X-CUT CANAL 2-10X10 CBCO CBC

176.
177.
178.
179.

-- PAGE NO. 68

LOAD LIST 121 TO 138

x

PRINT FORCE ENV NSECTION 10 LIST 1




X-CUT CANAL 2-10X10 CBCO CBC ’

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

2L 8.77 max.
AL 9.86 wmax.

€ 10.96 max.

] MAX/MIN FORCE VALUES FOR MEMB

| FY/
FZ

0.00
MIN. -14.48

MEMBEF._

EnleCES

Lok, TOF )
Zit2 —

-- PAGE NO. 69
FY Lo MZ LD FI LD MY LD
13.37. 133 (22.74)133 0.00 138 0.00_138
1.20 121 2.82 121 0.00 138 0.00 138
10.69 133 {8.76)132 0.00 138 0.00 138_
0.98 121 017 128 0.00 138 0.00 138
__8.01 133 1.80 131 0.00 138 0.00 138 .
0.76 121 -6.32 134 0.00 138 0.00 138 =
5.32 133 0.85 131 0.00 138 0.00 138 -
0.54 121 -12.52 134 0.00 138 0.00 138 =
2.64 133 0.15 131 0.00 138 0.00 138 ~
0.32 121 -15.78 134 0.00 138 0.00 138
0.31 131 -0.32 131 0.00 138 0.00 138
-1.06 134 -16.08 134 0.00 138 0.00 138
0.10 131 -0.54 131 0.00 138 0.00 138
-3.74 134 -13.46 134 0.00 138 0.00 138
-0.12 131 -0.41 121 0.00 138 0.00 138
-6.43 134 -8.07 136 0.00 138 0.00 138
-0.34 131 0.77 137 0.00 138 0.00 138
-8.11134 -0.50 132 0.00 138 0.00 138
-0.56 131 12.08 134 0.00 138 0.00 138
-11.80 134 "0.22 131 0.00 138 0.00 138
.0.78 131 26.47 134 0.00 138 0.00 138
-14.48 134 [ 0.96 131 0.00 138 0.00 138
O R
1,AMONGST ALL SEGT”LOCATIONS
DIST LD M/  DIST LD
DIST LD MY  DIST LD FX  DIST LD
0.00 133 .~ 26.47 10.96 134
0.00 121 0.00 0.00 121 10.13 ¢  0.00 133
10.96 134 -16.08  5.48 134
10.96 138 0.00 1.33 ¢ 10.96 121

|
I
| max. 13.37
|
l
|

Frawswxxwxr END OF FORCE ENVELOPE FROM INTERNAL STORAGE **s#awwwax

10.86 138

TR e

180. PRINT FORCE ENV NSECTION 10 LIST 2




X-CUT CANAL 2-10X10 CBCO CBC - -- PAGE NO. 70

MEMBER FORCE ENYELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD
2 0.00 MAX. 13.83 135 26.20 134 0.00 138 0.00 138
v ) MIN. 0.78 131 0.96 131 0.00 138 0.00 138
1.10 MAX. 11.16 134 12.58 134 0.00 138 0.00 138
MIN. 0.56 131 0.22 131 0.00 138 0.00 138 -
2.19 MAX. 8.64 134 1.73 134 0.00 138 0.00 138
MIN. 0.34 131 -0.50 132 0.00 138 0.00 138
3.29 MAX. 6.12 134 -0.41 121 0.00 138 0.00 138
MIN. 0.12 131 -7.77 133 0.00 138 0.00 138
4.38 MAX, 3.60 134 -0.54 131, 0.00 138 0.00 138
MIN. -0.10 131 -12.39 135 0.00 138 0.00 138
5.48 MAX. 1.08 134 -0.32 131 0.00 138 0.00 138
MIN. -0.31 131 -14.30 135 0.00 138 0.00 138
6.58 MAX. -0.32 121 £0.15 131 0.00 138 0.00 138
MIN, -2.64 133 -14.06 134 0.00 138 0.00 138
7.67 MAX. -0.54 121 0.85 131 0.00 138 0.00 138
MIN. -5.32 133 -11.11 134 0.00 138 0.00 138
8.77 MAX. -0.78 121 1.80 131 0.00 138 0.00 138
MIN. -8.01 133 -5.38 134 0.00 138 0.00 138
9.86 MAX. -0.98 121 9.76 132 0.00 138 0.00 138
MIN. -10.69 133 -0.07 127 0.00 138 0.00 138
10.96 MAX. -1.20 121 22.74 133 0.00 138 0.00 138
MIN.  -13.37 133 2.92 121 0.00 138 0.00 138

l MAX/MIN FORCE VALUES FOR MEMB  2,AMONGST ALL SECT LOCATIONS

| FY/ DIST LD mz/ DIST LD .

i FZ DIST LD MY DIST LD X DIST LD
l .

| max. 13.83 0.00 135 26.20 0.00 134 .

| 0.00 0.00 121 0.00 0.00 121 10.13 ¢ 0.00 133
| MIN. -13.37 10.96 133 -14.30 5.48 135

| 0.00 10.96 138 0.00 10.96 138 1.33 ¢ 10.96 121

wxxkxaxxs® END OF FORCE ENVELOPE FROM INTERNAL STORAGE *#»**#¥%xxx

181. PRINT FORCE ENV NSECTION 10 LIST 3



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 71
. MEMBER FORCE ENVELOPE
ALL UNITS ARE KIP FEET
‘ MEMB ' DISTANCE FY LD MZ LD FZ LD MY LD
3 0.00 MAX.  -1.33 121 -2.82 121 0.00 138 0.00 138 AL O
MIN. -10.13 1338 /32.74)133 0.0 138 0.00 138 -~/ € IOP,?F
® : 1.13 WAX.  -1.24 128 -1.44 121 0.00 138 0.00 138 SICE WAL
MIN.  -8.53133  {12.17)133  0.00 138 0.00 138
2.27 MAX. -1.02 128 UI07 131 0.00 138 0.00 138 -
MIN. _ -6.93 133 -4.83 134 0.00 138 0.00 138 =
3.40 MAX.  -0.76 121 3.33 132 0.00 138 0.00 138
MIN.  -4.69 133 -2.08 128 0.00 138 0.00 138
® 4.53 MAX.  -0.55 128 7.71 132 0.00 138 0.00 138 -
MIN.  -3.00 133 -1.33 128 0.00 138 0.00 138 =
5.67 MAX. _-0.34 128 10.27 132 0.00 138 0.00 138 +ME SIBE
C O MIN. -1.49 133 -0.82 128 0.00 138 0.00 138 Wheo
.80 MAX.  2.06 132 9.24 132 0.00 138 0.00 138
MIN. - -0.01 127 -0.66 128 0.00 138 0.00 138
o 7.93 MAX.  3.66 132 6.00 132 0.00 138 0.00 138
MIN. 0,20 127 -0.77 128 0.00 138 0.00 138
6.07 max. ~5.20\132 1.31 131 0.00 138 0.00 138 M @ReT OF
MIN. ?4_.4&127 1:751.52 134 0.00 138 0.00 138 T il N
10.20 MAX. 10.07°132 -1.66 121 0.00 138 0.00 138 SO MALC
MIN.  0.81 127 ~78.08 133 0.00 138 0.00 138
e 11.33 MAX. 11.670132 <282 127 0.00 138 0.00 138 \
‘ MIN.  1.03 127 \_<26.371133 0.00 138 0.00 138 3
. s —

] MAX/MIN FORCE VALUES FOR MEMB 3 ,AMONGST ALL SECT LOCATIONS AY\“ [

® | FY/  DIST LD MZ/  DIST LD
| F2 DIST LD MY DIST LD FX DIST LD
|
| max. 11.67 11.33132 *°  10.27 5.67 132
| 0.00 0.00 121 0.00 0.00 121 (15.2?0 11.33 133 -~
| MIN. -10.13  0.00 133 -22.74 0.00 133
® | 0.00 11.33 138 0.00 11.33 138  1.20Cc 0.00 121

rHTEAARR* END OF FORCE ENVELOPE FROM INTERNAL STORAGE ***w=x=awx

182. PRINT FORCE ENV NSECTION 10 LIST 4




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 72

MEMBER FORCE ENYELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE FY LD MZ LD FZ LD MY LD

4 0.00 MAX. 0.03 128 0.27 128 0.00 138 0.00 138
) MIN. 0.00 135 0.00 133 0.00 138 0.00 138
1.13  MAX. 0.03 128 0.24 128 0.00 138 0.00 138
MIN. '0.00 135 0.00 133 0.00 138 0.00 138"
2.27 MAX. 0.03 128 0.20 128 0.00 138 0.00 138
MIN. 0.00 135 0.00 133 0.00 138 0.00 138
3.40 MAX. 0.03 128 0.17 128 0.00 138 0.00 138
MIN. 0.00 135 0.00 133 0.00 138 0.00 138 -
4,53 MAX. 0.03 128 0.13 128 0.00 138 0.00 138
MIN. 0.00 135 0.00 133 0.00 138 0.00 faa,
§.67 MAX 0.03 128 0.10 128 0.00 138 0.00 138
MIN. 0.00 135 0.00 133 0.00 138 0.00 138
6.80 MAX. 0.03 128 0.06 128 0.00 138 0.00 138
MIN. 0.00 135 0.00 133 0.00 138 0.00 138
7.93  MAX. 0.03 128 0.03 128 0.00 138 0.00 138
MIN. 0.00 135 0.00 132 0.00 138 0.00 138
9.07 MAX. 0.03 128 0.00 127 0.00 138 0.00 138
MIN. 0.00 135 -0.01 124 0.00 138 0.00 138
10.20 MAX. 0.03 128 0.00 127 0.00 138 0.00 138
: MIN. 0.00 135 -0.04 138 0.00 138 0.00 138
11.33  MAX. 0.03 128 0.00 125 0.00 138 0.00 138
MIN. 0.00 135 -0.08 138 0.00 138 0.00 138
} MAX/MIN FORCE VALUES FOR MEMB  4,AMONGST ALL SECT LOCATIONS
| FY/ DIST LD MZ/ DIST LD.
| F2 DIST LD MY DIST LD - FX DIST LD
: MAX. 0.03 0.00 128 0.27 0.00 128 -
| 0.00 0.00 121 . 0.00 0.00 121 . 29.58 C 11.33 134
| MIN. 0.00 11.33 135 -0.08 11.33 138 7
| 0.00 11.33 138 0.00 11.33 138 1.56 ¢ 0.00 131

wxxwrwkax* END OF FORCE ENVELOPE FROM INTERNAL STORAGE **w*»**axx

183. PRINT FORCE ENY NSECTION 10 LIST §



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 73

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEME DISTANCE FY LD MZ LD FZ LD 4 LD
5 0.00 Max. 10.13 133 22.74 133 0.00 138 0.00 138
MIN. 1.33.121 2.92 121 0.00 138 0.00 138

1.13 Mmax. 8.53 133 12.17 133 0.00 138 0.00 138
MIN. 1.21 128 1.44 121 0.00 138 0.00 138

2.27 MAX. 6.93 133 4.33 134 0.00 138 0.00 138
MIN. 0.99 128 -0.07 131 0.00 138 0.00 138

3.40 MAX 4.69 133 2.03 127 0.00 138 0.00 138
MIN 0.74 128 -3.33 132 0.00 138 0.00 138

4.53 Max. 3.09:133 1.28 127 0.00 138 0.00 138~
MIN. 0.52 128 -7.71 132 0.00 138 0.00 138

5.67 MaAX. 1.49 133 0.78 127 0.00 138 0.00 138
MIN. 0.31 128 -10.27 132 0.00 138 0.00 138

6.80 MAX. 0.01 127 0.81 127 0.00 138 0.00 138
MIN. -2.06 132 -9.24 132 0.00 138 0.00 138

7.93 Max. -0.20 127 0.72 127 0.00 138 0.00 138
MIN. -3.66 132 -6.00 132 0.00 138 0.00 138

9.07 MAX. -0.42 127 1.24 134 0.00 138 0.00 138
MIN. -5.26 132 -1.31 131 0.00 138 0.00 138
10.20 MAX. -0.81 127 8.09 133 0.00 138 0.00 138
MIN.  -10.07 132 1.58 128 0.00 138 0.00 138

11.33 Max. -1.03 127 20.37 133 0.00 138 0.00 138
MIN. -11.67 132 2.66 128 0.00 138 0.00 138

I MAX/MIN FORCE VALUES FOR MEMB 5,AMONGST'ALL SECT LOCATIONS

| FY/  DIST LD MZ/  DIST LD

| F1 DIST LD MY DIST LD FX DIST (D
| -

| max. 10.13  0.00 133 :  22.74 0.00 133

| 0.00 0.00 121 0.00 0.00 121 15.22 ¢ 11.33 133
| MIN. -11.67 11.33 132 -10.27  5.67 132

| 0.00 11.33 138 0.00 11.33 138 1.20 ¢ 0.00 121

panwxwwst END OF FORCE ENVELOPE FROM INTERNAL STORAGE »**wwswasn

184. PRINT FORCE ENV NSECTION 2 LIST 6 TO 10




X-CUT CANAL 2-10X1C CBCO CBC

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MEMB DISTANCE

0.00 MAX.
MIN.

MIN.
2.19  MAX.
MIN.

MAX/MIN FORCE VALUES FOR MEMB

MAX.

MIN.

FY/
FZ

0.00 MAX.
MIN.
1.10 MAX.
MIN.
2.19  MAX.
MIN.

MAX/MIN FORCE VALUES FOR MEMB

MAX.

MIN.

8

FY/
FZ

~- PAGE NO. 74
FY LD MI LD FZ LD MY LD
-1.72 121 -2.82 127 0.00 138 0.00 138
-9.58 133 20.37)133 0.00 138 0.00 138
-1.84 121 0.34 127 0.00 138 0.00 138
-9.80 133 (10,0532 0.00 138 0.00 138" )
-2.16 121 6.63 134 0.00 138 0.00 138
-10.02 133 -2.00 131 0.00 138 0.00 138
= ."5_’-;:‘
= .: -
D -
6,AMONGST ALL SECT LOCATIONS tF
DIST LD MZ/  DIST LD "
DIST LD MY  DIST LD FX  DIST LD
0.00 121 6.63 2.19 134
0.00 121 0.00 0.00 121 11.65 ¢ 0.00 132
2.19 133 .20.37  0.00 133
2.19 138 0.00 2.18 138 1.03¢  2.18 127
0.44 128 6.63 134 0.00 138 0.00 138
-4.28 133 -2.00 131 0.00 138 0.00 138
-0.97 121 10.05 134 0.00 138 0.00 138
-4.50 133 -0.76 131 0.00 138 0.00 138
-1.18 121 13.71 134 0.00 138 0.00 138
-4.72 133 0.73 131 0.00 138 0.00 138
7 AMONGST ALL SECT LOCATIONS
DIST LD Mz/  DIST LD
DIST LD MY  DIST LD FX  DIST LD
0.00 128 13.71, 2.19 134
0.00 121 0.00 0.00 121 11.65 ¢ 0.00 132
2.19 133 .2.00  0.00 131
2.19 138 0.00 2.19 138 1.03¢  2.19 127
2.58 127 13.71 134 0.00 138 0.00 138
-0.17 131 0.73 131 0.00 138 0.00 138
©1.13 134 12.36 134 0.00 138 0.00 138
-0.39 131 1.04 131 0.00 138 0.00 138
0.91 134 11.24 134 0.00 138 0.00 138
-0.89 128 1.59 131 0.00 138 0.00 138

M\ C RoT oF
SIbE WBLL



X-CUT CANAL 2-10X10 CBCO CBC

l MAX/MIN FORCE VALUES FOR MEMB

| FY/
FZ

9 0.00 MAX.
MIN.

1.10 MAX.

MIN.

2.19 MmaXx.

MIN.

DIST LD
DIST LD

0.00 127
0.00 121
2.19 128
2.19 138

5.99 134
0.57 131
5.78 134
0.35 131
5.56 134
0.14 131

I MAX/MIN FORCE VALUES FOR MEMB

] FY/
F2

10 . 0.00 -MAX.
MIN.
1.10 MAX.
MIN.
2.19 MAX.
MIN.

DIST LD
DIST LD

0.00 134
0.00 121
2.18 131
2.19 138

11.78 134
1.32 131
11.56 134
1.10 131
11.34 134
0.88 131

8 AMONGST ALL

Mz/
MY

13.71
0.00
0.73

11.24
1.58
5.07
1.04
0.81

-1.41

DIST

DIST

0.00
0.00
0.00
2.18

134
131
136
121
131
134

9,AMONGST ALL

Mmz/
MY

0.81
-1.41
-0.51

-14.20
-1.60
-26.75

DIST
DIST

0.00
0.00
2.19
2.18

131
134
131
134
131
134

l MAX/MIN FORCE VALUES FOR MEMB 10, AMONGST ALL

| FY/
FZ

DIST Lp
DIST LD

0.00 134
0.00 121
2.18 131
2.19 138

Mz/
MY

DIsT
DIST

0.00
0.00
2.18
2.19

-- PAGE NO. 75

SECT LOCATIONS

LD
Lo FX BIST LD
134
121 11.65 ¢ 0.00 132
131
138 1.03 ¢ 2.19 127
0.00 138 0.00 138
0.00 138 0.00 138 .
0.00 138 0.00 138 <
0.00 138 0.00 138 -
0.00 138 0.00 138 -~
0.00 138 . 0.00 138
SECT LOCATIONS
LD
LD FX DIST LD
134 :
121 11.65 ¢ 0.00 132
134
138 1.03 ¢ 2.18 127
0.00 138 0.00 138
0.00 138 0.00 138
0.00 138 0.00 138
0.00 138 0.00 138
0.00 138 0.00 138
0.00 138 0.00 138
SECT LOCATIONS
LD
LD FX DIST LD
131
121 11.65 ¢ 0.00 132
134 :
138 1.03 ¢ 2.19 127

P2

| Fwwwmmaaxx END OF FORCE ENVELOPE FROM INTERNAL STORAGE **=wwswwax

185. - PRINT FORCE ENV NSECTION 2 LIST 11 T0 15




X-CUT CANAL 2-10X10 CBCO CBC

MEMB

1

e

A

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

DISTANCE

0.00 MAX.
MIN.
1.10  MAX,
MIN.
2.19 MAX.
MIN.

-- PAGE NO. 76

FY LD MZ Lo FZ LD MY LD
-0.88 131 -1.60 131 0.00 138 0.00 138
-11.21 134 -26.83 134 0.00 138 0.00 138
-1.10 131 -0.51 131 0.00 138 0.00 138
-11.43 134 -14.42 134 0.00 138 0.00 138
-1.32 131 0.81 131 0.00 138 0.00 138
-11.65 134 -1.78 134 0.00 138 0.00 138

l MAX/MIN FORCE VALUES FOR MEMB

12

FY/
F1

0.00 MAX.
MIN.
1.10 MAX.
MIN,
2.19 MAX.
MIN.

DIST LD
DIST LD

0.00 131
0.00 121
2.19 134
2.18 138

-0.14 131
-5.43 134
-0.35 131

-5.65 134

-0.57 131
-5.87 134

| MAX/MIN FORCE VALUES FOR MEMB

13

FY/
FZ

0.00 MmAX.
MIN.
1.10 MAX.
MIN.
2.19  MAX.
MIN.

DIST LD
DIST LD

.

0.00 131
0.00 121
2.19 134
2.19 138

0.96 128
-0.83 134
0.38 131
-1.05 134

0.17 131
-2.58 127

11,AMONGST ALL

MZ/
MY

0.81
-1.78
4.83
1.04
10.87
1.88

DIsST
DIsT

2.18
0.00
0.00
2.19

131
134
135
121
135
131

12,AMONGST ALL

mMz/
MY

10.87
1.59
11.64
1.04
12.92
0.73

DIST
DIST

2.19
0.00
0.00
2.18

135
131
134
131
134
131

SECT LOCATIONS
LD
LD FX

121 11.85 ¢

138 1.03 ¢

0.00 138
0.00 138
0.00 138
0.00 138
0.00 138
0.00 138

SECT LOCATIONS

LD FX

121 11.685 ¢

138 1.03 ¢

0.00 138
0.00 138
0.00 138
0.00 138
0.00 138
0.00 138

DIST LD

0.00 132

2.19 127

0.00 138
0.00 138
0.00 138
0.00 138
0.00 138
0.00 138

DIST LD

0.00 132

2.19 127

0.00 138
0.00 138
0.00 138
0.00 138
0.00 138
0.00 138

IMEMBE 2.
Frweio

For. 20T
StAe - [



X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 77
® TSI
: | MAX/MIN FORCE VALUES FOR MEMB 13, AMONGST ALL SECT LOCATIONS
| FY/  DIST LD MZ/  DIST LD
l 4 DIST LD MY DIST LD FX DIST LD
} MAX . 0.956 0.00 128 12.82  2.19 134
® | 0.00 0.00 121 0.00 0.00 121 11.65 ¢ 0.00 132
| MIN -2.58 2.19 127 0.73  2.19 131
| 0.00 2.19 138 0.00 2.19 138 1.03 ¢  2.19 127
S
® 14 6.00 MAX. 4,72 133 12.92 134 0.00 138 0.00 138
MIN. 1.19 121 0.73 131 G.00 138 0.00 138 .
1.10 MAX. 4.50 133 9.34 134 0.00 138 0.00 138 =
MIN. 0.97 121 -0.76 131 0.00 138 0.00 138 -
2.18 MAX. 4.28 133 6.00 134 - 0.00 138 0.00 138 _;
PY MIN. -0.52 128 -2.00 131 0.00 138 0.00 138

l MAX/MIN FORCE VALUES FOR MEMB 14, AMONGST ALL SECT LOCATIONS

| FY/  DIST LD MZ/. DIST LD
o | FZ DIST LD MY DIST LD FX DIST LD
| max. 4.72 . 0.00 133 12.92 - 0.00 134
I 0.00 0.00 121 0.00 0.00 121 11.65 ¢ 0.00 132
| MIN. -0.52  2.19 128 -2.00  2.19 131
| 0.00 2.19 138 0.00 2.19 138 1.03 ¢ 2.19 127
° oo :
15 0.00 mAX.  10.02 133 6.00 134 0.00 138 0.00 138
MIN. 2.16 121 -2.00 131 0.00 138 0.00 138
1.10  MAX. 9.80 133 0.34 127 .00 138 0.00 138
. MIN. 1.94 12 -10.05 132 0.00 138 0.00 138
2.19 MAX. 9.58 133 -2.66 128 0.00 138 0.00 138
MIN. 1.65 128 -20.37 133 0.00 138 6.00 138
f e e e e e
® | MAX/MIN FORCE VALUES FOR MEMB 15,AMONGST ALL SECT LOCATIONS
| FY/  DIST LD MZ/  DIST LD
| F2 DIST LD oMY DIST LD FX DIST LD
| Max. 10.02 0.00 133 6.00 0.00 134
°® | 0.00 0.00 121 0.06 0.00 121 11.65 ¢ 0.00 132
| MIN. 1.65 = 2.19 128 -20.37  2.19 133
| 0.00 2.19 138 0.00 2.19 138 1.03¢ 2.19 127
D FEmmmmann® END OF FORCE ENVELOPE FROM INTERNAL STORAGE **x*wawwww ' S ;

186. .- i MSDR ENVELOPE FY MZ LIST 1




134. 134. 134, © 134, 134,

X-CUT CANAL 2-10X10 CBCO CBC -« PAGE NO. 78 .
I I
| I
| 13.4 |
|L138+ 12.7 |
[L134+ . |
| | 10.6 10.7 |
|L126+ 9.87+ 10.2 i
|[L122+ 8.70+ 8.45 |
jL138+ .. + 7.84 7.64 I
| | . +6.83+7.0 |
i | §.8 + ..+ 582 |
|L128+ | . +4.97 5.12 |
] | . | 470+ ... +3.99 A
| | - | 3.33+ 3.79 |
b | . +. . 2.80 |
| | 1.41] | . | 1.96+ 1.78 |
[L131+ 1.20]|.982 |.763 +.543 +.592 1
[L1214----- PR PO PR +.324 .105 .114 .333 552 =
| ' : ' + + ' ; .991 =1 -
I + .. I 2.29| ] PO + : l_f
| o288l || |
| . + 3.74] 3.52| | I -
| + ...+ 4.32] 4.89| | |
| .+ 5,42+ | | |
| . + 6.43] 6.35| 6.26| |
| + . .+ 6.97+ | 7.83 |
| + 8.10| 8.37+ ]
| + 9.11+ 9.16] |
| + ..+ 10.0| 10.4 |
| .+ 10.8+ 11.3 |
I .+ 11.8+ 11.3 |
| ¢ . .+ 12.5 |
| . +13.5 I
| .+ 14.5 |
I + |
I |
| . |
I - I
FY SHEAR FORCE ENVELOPE
MEMBER 1. ALL UNITS ARE - KIP FEET
LENGTH=  11.0 MAX(ABSOLUTE)= 14.5 AT 11.0 FROM START.FOR LOAD 134.
UPPER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
13.37 10.69 8.01 5.32 2.64 0.31
0.10 -0.12 -0.34 -0.56 -0.78
CORRESPONDING LOAD NUMBERS
133, 133. 133, 133. 133, 131,
131. 131. 131, 131, 131.
LOWER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
1.20 0.98 0.76 D.54 0.32 -1.086
-3.74 -6.43 -9.11 -11.80 -14.48
CORRESPONDING LOAD NUMBERS e -
121, 121, 121, 121, 121. 134.




X-CUT CANAL 2-10X10 €BCO CBC

-- PAGE NO. 79
I I
L | I
| 26.5 |
I + 24.7 l
I +23.3 |
I 22.3 -+ |
jL133+ 20.3 | 20.4 |
® [L136+ 20.3 +19.6 |
[L135+\ /+ 18.5 I
b N A .1+ |
| |\is.8 1) |
|L134+ 14.0 1] 1404 |
L126+\ .\ 2.1+ |
® _ : | 1.7 +.11.0| |
JL138+ \\\\ 9,76 /+19.66] e -
vy e 1+18.22] =] -
| ] wWw]| 7.47 11+/6.76| Ao
| | 5.84+ 5.80 /11+18.5 | l
PY [L128+ 4.4147\3.92 111+ | |-
|L131+.2.92+ 2.98 1. | o
[L121+ . +\1.72 1.80 "o | 1.77 |
| | . +\702E+4765 498E-4 /742E-4  +.958 |
I N + + s 4 " I
| - \W+\2.28| +onnee 4omeen Homens + L.+ |
® | . \+\3.76] I | I | 3.96 |
| . +14.47] | | | + 5.69 |
| \+ 6.32| 6.85) | | 7.7 +/6.14 |
i + ..\+ 7.85] ] + 7.53+/7.32 |
| -\+ 9.5 | 9.89] 8.67+ 9.31+ |
| . 4+ ... +-11.0+ 10.7+ 10.2 ]
® | <] 12.5+-11.3+ 11.8+ 11.4 |
| + .+ 13.3+ 12.8+ 13.5 |
| + + 14.3+ |
| | 15.8+ 16.1 |
| deeoen + |
I - I
o | I
| I
MI BENDBING MOMENT ENVELOPE
MEMBER 1. ALL UNITS ARE - KIP FEET
®
LENGTH=  11.0 MAX(ABSOLUTE)= 26.5 AT 11.0 FROM START.FOR LOAD 134,
UPPER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
22.74 9.76 1.80 0.85 0.15 -0.32
-0.54 -0.41 0.77 12.08 26.47
® CORRESPONDING LOAD NUMBERS
133. 132. 131. 131. 131. 131.
131. 121. 137. 134. 134.
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
2.92 -0.1 -6.32 -12.52 -15.78 -16.09
> -13.45 - -8.07 -0.50 0.22 © 0.96
CORRESPONDING 'LOAD " NUMBERS '
1210 128, 134, 134, 134, 134,
13400 138 132 131, 131.




X-CUT CANAL 2-10X10 €BCO cBC

187. MSDR ENVELOPE FY MZ LIST 2
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X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 81
| l
[ | |
3 | 13.5 |
[L135+ 12.5 |
|L136+ . ' |
| | 11.3 10.8 |
[L125+ 10.4+ 10.0 : |
® [L137+ 9.7 +.9.16 |
[L138+ .. +8.37 8.84 |
J | 7.63+ 8.8 +7.48 |
|L127+ 6.76+ ... + 6.97 |
JL128+ | 6.26+ 6.35 6.12 |
| ] + + 4.89+ 4.77 |
] | | | + 4.35+ 4.32 |
| | | + . +3.52 3.60 I
[ | | | o+ ..+2.29 - =
LT 1 1 1.+ |-
| |.881 |.772 |.552 |.333 + ... .264 7 -
P [L1314mnne- PO PR +.124 |.114 +.105 324 .543 )
- + + + 1,134 + . +1.20 |
| e o+ 1.764-1.964----- $eaoen + - |
| . + 2.80+ 3.11] 2.89| | |
| + ...+ 3.79+ 3.33] 4.10] I
| .+ .+ 4.97+ 4.97+ 4.70] ]
® | . +5.12+ 5,82+ . | 5.30 |
. | + . .+ B.18] 6.23+ 6.8 |
| oo + 7.64+ 7.514 |
| + 8.1+ 7.84| 7.93 |
| +.. .+ 9.0+ 8.70 l
| . + 10.2+ 9.87 |
® I + 10.7+ 10.6 |
l + .+ 11.5 I
| .+ 12.7 |
| .+ 13.4 |
l + I
| . - I
® | |
| |
FY SHEAR  FORCE ENVELOPE
MEMBER 2. ALL UNITS ARE - KIP FEET
®
LENGTH=  11.0 MAX(ABSOLUTE)= 13.8 AT 0.0 FROM START.FOR LOAD 135.
UPPER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
13.83 11.16 8.54 6.12 3.50 1.08
-0.32 -0.54 -0.76 -0.98 -1.20
® CORRESPONDING LOAD NUMBERS
135. 134. 134, 134, 134, 134,
121. 121, 121. 121. 121.
LOWER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
8.78 0.56 0.34 C0.12 -0.10 -0.31
. ©.-2.64. . - -5.32 - -8.01 -10.68 -13.37
b CORRESPONDING LOAD NUMBERS -&%' o :
RN B LI R T 1 PR ¥ N

fj133.;’]¢:; 133. 133, 133.




X-CUT CANAL 2-10X10 CBCO CBC -- PAGE NO. 82
| |
| |
| 26.2 |
[L134+ 24.7 |
|L135+ 23.3 |
|L136+. 22.3 |
| ].20.4 + |
|L132+.19.3 | 20.3 |
|L128+ 18.5 .+ ‘
|L137+ 17.4 A |
IRE-TANN | 15.6 |

[\14.4 .+ 140 |
[L127+ 13.3 12.6 / 1+ 13.5 1
[L128+\ \\ .+ .+ 1107 i
| [\Wy | 9.99 g1+ 111 |
| | \\\\+\9.13 » /9.76+ |
| | \w8.22 + 7.47] |
| | \+\6.76 I+ 111 ] 1
I | +\\\ . /7]75.90] 5.84 . |
| | ALY - / +/3.92+ 4.41 ! |;
[ | v 111+12.98+ 2.92 |
I | 1.77].798\ .779 .850 .765/+ 1.72+ -
[L1314----- +.222\+ T41E-4 .545 .320 .426 +-498E+4----+ T02E-4 |
: Ao | 2.974----- + ] I /+72.28 }
| \.\ + 3.96| | | | 1.+73.78 |
| \.\+ 5.69| 5.75| | | 7.1.415.39 |
| W+ 8,14+ 7.7 | | |76.85+ |
| \+ 7.32+ 7.45] 7.21| 7.35+/7.85 |
| +.. . + 9.31+-8.67+ 9.60+/8.5 |
| ..+ 10.2+-10.7+ 9.89+ / |
| S+ 11.4+-11.8+ 11.9)/111 |
| ok 12,4+ 12,4+ 12.3+ |
I + .+ 13.8+ 14.1 |
| #oeeses |
I I
| . |
| - I

M BENDING MOMENT ENVELOPE
MEMBER 2. ALL UNITS ARE - KIP FEET
LENGTH=  11.0 MAX(ABSOLUTE)= 26.2 AT 0.0 FROM START.FOR LOAD 134.
UPPER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
26.20 12.58 1.73 -0.41 -0.54 -0.32
8.15 0.85 1.80 9.76 22.74
CORRESPONDING LOAD NUMBERS
134, 134, 134. 121, 131. 131.
131. 131, 131. 132. 133.
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
0.96 0.22 -0.50 -7.77 -12.39 -14.30
-14.06 -11.11 -5.39 -0.07 2.92
CORRESPONDING LOAD NUMBERS : L
131. 131. 132. 133, 135, 135,

134, 134. Lo 134, -127. <121,
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127. 127. ©o127. 127.
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| I
| |
| 1.7 |
| + |
| 10.1] |
I + | 9.22 '
| T |
| ro |
| | 7.62} 7.76 |
I !/ + 6.70+ |
il e |
| /5.28| | 5.23 |
| + 4.78] 4.35+ 4.42 |
| 3.86+ / +-4.16+ |
| + 3.18|/3.48+ 2.94| 2.98 |
| .o+ 2,42+ 2.434----- + ]
| 2.6+ 1.86+/ .| | |
| +1.36+ 1.0 |/1.7 |.812 | 1.3 "
N /+.658-+.704-4.748 +-----+ -
| 553 .380 + 14B8E+4----+ | | |
| 4 + ! + 4 4 + + +
|L121+ 1.45+ 1.98+ 1.91+----- +-1.45+/1.46 - - t
jt128+ 2.4 4---.- + | 2.51+ 2.6 + |
[L131s | | 3.13+ 3.12+ 3.6 |
l | | 3.88+ 3.61+ 3.96+ |
| | 4.62+ 4.68+ 4.61+ 4.66 |
jL138+ 5.24+ + L+ I
|L134+ 5.74] 5.68| 5.81 |
IL126+ 6.74+ + 6.90 |
|L124+ | 7.41+ |
B |
| ]9.0]8.50 |
JL136+ + |
| | 10.1 |
|L133+ |
I |
| - I
| - l
FY SHE AR FORCE ENVELOPE
MEMBER 3.‘ALL UNITS ARE - KIP FEET
LENGTH= 11.3 MAX(ABSOLUTE)= 11.7 AT 11.3 FROM START.FOR LOAD 132.
UPPER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
-1.33 -1.24 -1.02 -0.76 -0.55 -0.34
2.06 3.66 5.26 10.07 11.67
CORRESPONDING LOAD NUMBERS
121. 128. 128. 121. 128. 128.
132. 132. 132, 132. 132.
LOWER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
-10.13 -8.53 -6.93 -4.69 -3.09 -1.49
-0.01 0.20 0.42 0.81 1.03
CORRESPONDING LOAD NUMBERS
133, 133. 133, 133. 133, 133.
127.
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l
l
| 10.3
| + 9.24
| 7.1 + '
| + 7.38| 7.33] 6.60
| /+ 5.56+-6.17+ 5.51 6.0
| /.+ 4.454--... + 5.25+
/. .+ 4.12] 4.19+ 3.58/13.36
/3.33+ 2.28+-2.60+ 3.5 + 3.14
+ 1.51+-1.824-~--- + 2.15+.1.38 1.31

I
I
|
| /+.981 +.975 | Fecen- +.783\+.559
] 154E+4.. &+ |.776 ].814 +.720 + 942E-5
| + : + + ' + + +,958=+ +
| | 2.92+ 2.13}72.74+ 2.3 4 #\oooos | 2.82
jL121+ + +-3.13+ A AL s -
| | 4.41| 4.31+ 4.83 A | 4.80] 5.2
|L131+ 5.84+ .//+ - \+ 5.90+ 3
jL128+ | 6.84 \ #\ \| 6.93
| | + 8.11 \[\7.94+
| [ /1+/8.57 +\ v -
[ | 1t oWy 1002
] | 7 /1|n1.0 . \\\+ 10.5
| AR EYARIN VAW 11,7
|L138+ /7 /4 .+
| |714.0 v\ 1401
|L126+/15.6 Ao
|L134+/16.1 |
|L124+ A 17.3
l I /. +
| ) |
| | 20.3 _ | 20.3
IL136+. +
| | 22.3
JL133+
| L
|
|
MZ BENDING MOMENT ENVELOPE
MEMBER 3. ALL UNITS ARE - KIP FEET
LENGTH=-- 11.3 MAX(ABSOLUTE)= 22.7 AT 0.0 FROM START.FOR LOAD 133.

UPPER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:

-2.92 -1.44 0.07 3.33 7.7 10.27
8.24 6.00 1.31 -1.66 -2.82
CORRESPONDING LOAD NUMBERS :
121. 121. 131. 132. - 132. 132.
132. 132. 131. 121. 127.
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
-22.74 -12.17 -4.83 -2.08 -1.33 -0.82
-0.66 -0.77 . -1.52 -8.09 -20.37
CORRESPONDING LOAD NUMBERS :
133. Co133. 134. 128. 128. 128.

128, 128, 134, 133, 133.
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I |
® | I
» 3 | .2n |
|L138+ |
R |
| | . .23 |
I B |
® 1. I
[ | . .20 |
Aobob s I
N R I I
- !
-
® I T I [ - ‘
Y I R £ S
N =] =
[ R A B N
A I 857E-4 e
: L1 1 1. | | .+esrea I
i I A N R B |
A R T
L1111 | | . eoseea I
S N N N |
0 T T T R B R |
. 4E-4
¢ A T R A T |
| | 483e-8 | 371E-8 | 259e-8 | 146E-8. 338E-9 786E-9 |
|L1374 + + + + + 972E+5 ' |
| ] I
| P |
Py | . | 44%E-4 |
I + |
I I I
] . | 800E-4 |
I * |
I oL I
® I I
I I
MZ BENDING MOMENT ENVELOPE
MEMBER 4. ALL UNITS ARE - KIP FEET
®
LENGTH=  11.3 MAX (ABSOLUTE )= 0.3 AT C.0 FROM START.FOR LOAD 128.
UPPER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
0.27 0.24 0.20 0.17 0.13 0.10
0.06 0.03 0.00 0.00 0.00
. CORRESPONDING LOAD NUMBERS
128. 128. 128. 128. 128. 128.
128. 128. 127. 127. 125.
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
0.00 0.00 0.00 0.00 0.00 0.00
~5.00 0.00 -0.01 -0.04 -0.08
D CORRESPONDING'LOAD NUMBERS
B N 133. 133. 133, 133,

1830 18 1z 138. 138,
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| |
@ A |
: ' 10.1 . I
[L133+ |
| ]9.0 8.50 |
[L136+ + |
| IR B 0% |
L | |6.74+ . s.90 |
[L124+ 5.74] 5.68+ 5.81 |
_JL126+ 5.21+ + . |
|L134+ 4.62] 4.68| 4.61 4.66 |
|L138+ + 3.88+ 3.61+ 3.96 . |
_ | | + + 3.13+ 3.12 3.8 | |
® | ]24] + . +2.51+ 2.8 |
jL131+ 1.45] 1.98] 1.91+ + 1.45 1.45 .
[L128+ 1.33+-1.28+ 1.23].762 +.716 +.671 I
[L1214----- PR PR bonae +.553-4.380 148E-4 |-
4 " " 4 N 4 + 4 7 I_:
® I <+ 1.36+ 1.0-+ 1.7 |.812 | 1.3 - F
] A+ 2.6-4-1.86+. Fereman + ]
| + .+ 2.42] 2.47| | - |
| .+ 3.18+ 3.49] 2.94] 2.98 |
| .+ 3.66+ . \ + 4.16+ |
| + . | 4.78+ 4.35] 4.42 I
+ 5.264~-.--+ 5.23 |
® I + o\ + |
| \ . \| 6.70] |
| \ . +7.82| 7.78 I
e | \ o+ + |
| R I
° | VoL s.22 |
| \] 1014 |
I + |
| | 11.7 |
| + I
I - _ I
® [ : I
I I
FY SHEAR- FORCE ENVELOPE
MEMBER 5. ALL UNITS ARE - KIP FEET
o .
LENGTH=  11.3 MAX(ABSOLUTE)= 11.7 AT 11.3 FROM START.FOR LOAD 132.
UPPER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
10.13 8.53 6.93 4.69 3.09 1.49
0.01 -0.20 -0.42 -0.81 -1.03
» CORRESPONDING LOAD NUMBERS
133. 133. 133. 133. 133. 133.
127. . 1271, 1270 270 127.
LOWER ENVELOPE FY VALUES AT CONSECUTIVE SECTIONS FROM START TO END:
1.33 - 1.21 0.99 0.74 0.52 0.31
-2.06 -3.66 -5.26 -10.07 -11.67 i
» CORRESPONDING LOAD NUMBERS .
121. 128. 128. 128, 128. 128.

1320 132, 132. 132. 132.
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I l
| |
| 22.3 i
|L133+ |
| | 20.3 20.3 |
[L135+ 19.8 + |
|L136+ . | |
[ J17.3 |
| w161 + |
[L123+ 15.6 A |
|L124+ 14.0 | 141 |
“IL134+ 135 o+ |
[L126+ 11.7 11.7 /7] |
|L137+ 11.1+ 11.0 . -] 105 |
|L138+\\\\\+ 10.5 /1 +10.3 |
| |-\ \\+\8.57 e |
| ] e 7.94] -
| | .\+6.84 +/17]86.93 =|
| | 5.84+.\\\ /]75.90+ .
|L128+ 4.41].4.31 4.33 ! +/4.99| 5.2 s
|L131+ + 3.83+ 3.13 He |+ |
| | 2.92+ 2.13+ 2.74 2.3 Jo . 2sz
jLi21+ + 1.444,.---+ 1.62 1.28 1.16]/1.66+ |
I + | .154E+4  +.906 .776 .614 720 +/935E+5 | |
| + + +.439=+ + ' + . |
| < \+ 1.51] 1.82] | 2.15+ 1.38+ 1.31 |
| \+ 3.33+ 2.28| 2.80+ 3.5-+ 3.14+ I
| +.. . +-4.12+-3.66+ 3.35+ 3.36 I
| \oo. + 4.454+----- + 5.25+ / |
| \.. + 5.56] 6.17+ 5.50|/6.0 |
| \ +7.38+ 7.33+ 6.60+ I
| \e 7.71+ 7.67+ . |
| + . 4+ ] 9.24 |
| .o ] 10.3+ |
I * I
I |
l l
I = l
MI BENDING MOMENT ENVELOPE
MEMBER 5. ALL UNITS ARE - KIP FEET
LENGTH=  11.3 MAX(ABSOLUTE)= 22.7 AT 0.0 FROM START.FOR LOAD 133.

UPPER ENVELOPE MZI VALUES AT CONSECUTIVE SECTIONS FROM START TO END:

22.74 12.17 4.33 2.03 1.28

0.51 0.72 1.24 8.09 20.37
CORRESPONDING LOAD NUMBERS

133, 133. 134, 127, 127.

127, 127. 134, 133. 133,
LOWER ENVELOPE MZ VALUES AT CONSECUTIVE SECTIONS FROM START TO END:

2.92 1.44 -0.07 -3.33 -7.1

-9.24 -6.00 - -1.31 1.58 2.66
CORRESPONDING LOAD NUMBERS

121, 121, 131, 132. 132.

132, 132, 131, 128. 128.

0.78

127.

-10.27

132.
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191. PLOT DIS FIL
192. FINISH
. L2 2 2 3 & 2 3 2 22 2 22 END OF STAAD_III %P T T s o 3 o e o o e
FruEE® DATE= JUL 22,1884 TIME= 13:44:32 *w=wwx
. uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu LA g £ 3 4 2 2 1 1 2"3 202 2 enny
* FOR QUESTIONS ON STAAD-II1/ISDS. CONTACT: *
* . RESEARCH ENGINEERS, INC AT (609) 983-5050 *
* TELEX: 4994385 FAX: (609) 983-3825 bl
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