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Common Geometry
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. Samuels Ave. Dam
. CDM04188

Freese and Nichols

Common Geometry:

Geometry:
EBhead = 525 - ft
Eiuaij=495 ft
=61t

Eramp = 503.5 - ft

Eykey = Eramp —tc— 954 Eikey = 488.00ft
25 ft
Edkey = Bramp — tc — - 14.0 - ft Edkey = 471.00ft
Egy=495- 1t
Stw_redux = 06 {lower bound of specific gravity of tailwater for lateral and gravity loads)

Etai]_redux 1= Biaj] — (1 - Stwkredux) (Etaﬂ - Esill) Etailﬁredux =495.01t

Ecrest := 507 - ft

Egate =526 ft
Ebagin = 491 ft
Epier = 530 - ft

Eapproach = 500  ft

Spier 7= 56 - ft (cfc spacing of piers)
Wpier = 8 - ft {width of pier)
slopepagin == 2 (run per unit rise)
Lpasin == 55 ft

thasin = 6 - it

FsslidingAreqd =20
Lykey = 6 ft

Lkey = 6 ft

TAST\CALCS\Common geometry.med
805 AM 1/3/2005
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Samuels Ave, Dam

-
CbM04188

Freese and Nichols

Drain Information:

effgrain = 50% (efficiency of drain)

Xdrain = 55 ft (position of drain with respect to toe)
Constants:

Yoi= 150 - pef

Yroc = 130 - pef

Yw = 62.5 pef

Y&y = 60 - pef {submerged unti weight of alluvium)

kgy = 0.5 {cosfficient of lateral earth pressure at rest for alluvium)
Ygd = 60 - pef (submerged unti weight of alluvium)

kgg = 0.5 {coefficient of lateral earth pressure at rest for alluvium)

Yrock~= 130 - pef {unit weight of rock below dam)

®limestone "= 40 - deg

®1s inc = 50 - deg (for a inclined failure planes only)

Gshale = 20 - deg (for horizantal failure planes only)

$RCC_Rock = 25 deg

®eone rock == 20 deg  (consider possibility of shale layers)

Crock_pass lat '= 3000 psf

K¥rock _pass_lat'= 642  pef

F Slateral_brg__reqd =30

FSsliding reqd "= 2.0

TASTVCALCSYCommon geometry.med
805 AM 1/3/2005
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! Samuels Ave. Dam
-l
CDM04188

Freese and Nlchols

Wall load soil values:
Yhll_eff = 65 pcl

v = 130 - pef

Ysat = Yfill_eff + Yw Ysat = 127.5 pef

ko fin =105

b 1= 32 deg

cgy =0 - psf

Pre-Definitions:

kip = 1000 - ibf ksi = 1000 - psi ok = "Ok"
b
psf = ot plf = Bt ORIGIN=10
2 ft
i 1000 - 1bf
pef = ot kif = 1000 - pif ksf 1= —————
£ 2
TASTACALCS\Common geometry.med 30f3
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Section 2
Downstream Retaining Walls
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Title muels Ave. D Date:

‘. Training wall at right By:
CDMQ4188 v

Freese and Nichols

Downstream Training Wall at Right: {Grade = 507.0")

[*] Reference:TAST\CALCS\Common geometry.med(R)

Geometry:

Eyalt i= 510 - fi

Efig = Esilt Bfig = 495.0ft
tpase = 6 - ft

Ebftg = Eftg ~ thase Epftg = 489.0ft

Egrade = 507 - ft

n:=>35
i=1.n
Ay =10 11 {maximum height of retained water above water in basin)
507.0
Ay
{ grade (Eﬂg + ...—.....]:| 505.3
2 .
Ewheel, = Egrade — T (i~1) Ewheel = | 503.5 [ ft
497.0 501 8

( ( Ewhedl, “ 4953 Lsoo.o J

wtoe £ )} Bwtoe = 495.0 | ft
fig [ 495.0
" 4950 J
-2 E -E + E ﬂ
b= mi |:1 5 ( grade ftg):| grade h=320f
527 - ft - Egg JJ

B —atan[lg) B =337deg

hp = 527 ft - Egrade hg =20.0ft

tw top = 1.5 ft

(Ewall - Eﬂg)
tw_bot = tw_top + _——8— tw bot=3-381t

TAST\CALCS\Twall right Bri 507.mcd CDM04188 10F 34
8:04 AM 1/3/2005 113/2005 8:04 AM




Title _Samuels Ave. Dam Date:
Training wall at right By:

— R S—— CDM04188 v
Freese and Nichols
Lige = 10.01t
Lheei = 19.011
Lfig == Lioe + Lheel Lpg=29.01ft
hyall == Ewall — Efig hyan = 1501t
hicey = 5.0t
Liey =3 - ft Liey = 3.0ft
Lkey
Xkey = Ltoe + tw_bot ~ 5 Xkey = 1.9t
‘Constants:
Yw = 62.5pef’
Soil parameters:
Tfill_eff = 65.0 pef Ysat = 127.5pef
va1 = 130.0pef
ko fin =05
o1 = 32.0deg
kop = ko_g11- (1 + sin(p)) kop = 0.777 (USACE EM 1110-2-2502, Eq. 3-5)
Pre-Definitions:
. . . Ibf
kip = 1000 - Ibf ksi= 1000 - psi ok = "Ok" kKIf = 1000 - _f_t—
tbf 16f Iof
psf =— ple-f-t—— pef = —
f* &
ORIGIN = 1.0 (must equal to 1)
TAST\CALCS\Twall right Dn 507.mcd CDmMo4188 20QF 34
8:04 AM 1/3/2005 1/3/2005 8:04 AM
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Freese and Nichols
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CDM04188
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Title _Samuels Ave, Dam Date:
Training wall at right By:
- —— CDMQ4188 v .
Freese and Nichols
Analysis:
Gravity Loads:
hC1 = hoall hCl =150ft
=1 Lo =151%
LCl w_top Ci
LCI
=Lige + — =108f%t
XC1 ioe 5 XCI
Wcl = e hCI ‘ LC; WCl = 3 4kif
he =h he =150ft
TG G
Lc, ™= tw_bot ~ tw_top Lc, =194
LC2
XC2 = Lige + LC1 + T XC2 =12.1ft
hCz : LC2
We =y, —m We =2.1kif
C, Te 2 C2
hC3 "= thase hc3 = 6.041
=L Lc =260t
ch fig C,
Lc3
= — =14.51ft
X.C3 7 KC3
=ve-he L We =26 1Kf
W, =ve-he, Le, c,
= he =501t
he, = bicey c,
= Lc =3.0ft
Lc, = Liey C,
= =1191ft
XC4 Xkey *C,
TASTVCALCS\Twall right Dn 507.med CDMO04488 4 0F 34
8-:04 AM 1/3/2005 4/3/2005 8:04 AM
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1 Title _Samuels Ave, Dam Date:
- Training wall at right By:

- CDM04188 v
Freese and Nichols
=%Yc-bc L We =23kif
We,=71e bc, Lc, c,
. 2,00
Weight of water at toe
0.25
thi = Ewtoel. —Epg by =| 0.00 | ft
0.00
Ly = Lige Lywi=10.01% (O-OOJ
Lige
KW = 5 xw1=5.0f 1.3
0.2
Wwi, = fw: hw1i - L Wiyi=| 0.0 |KIf
0.0
Woeight of water/soll at heel: 12.00 L0.0 )
1025
hws1, = Ewbeel, — Eng hwgy =| 8.50 [ft
6.75
Lws1 = Lheel — tw_bot Lysi=156ft 5.00 J
Lwsi
XWs1 = Lioe + tw_bot + 5 Xws) =2121t 23.9
204
Wws1 = (Ysat) ~bwst, - Lwsi Wywsi = | 16.9 |kIf
13.4
hwsa = hws, “1.50 Llo 0)
¢ ¢ 1.28
w_bot ~ w_top . _
stzi L hwszi Lwsy=| 1.06 |t 125
wall 0.84 12.
Lws2, ko 63) 9
1
Xws2, = Lice *+ tw_bot— 3 xwsz =| 13.0 [ft
13.1
L13.2 J
TASTACALCS\Twall right Bn 507.mcd CDM04188 50F 34
8:04 AM 1/3/2005 1/3/2005 8:04 AM




Title _Samuels Ave. Dam Date:
Training wall at right By:

o

Jo CDM04188 v
Freese and Nichols
hwsa, - Lws,
Wwsz, = (Ysat S Wwsy =
i
1.1] kif
hws3, = Egrade ~ Ewheel, 08 hyyss, =
0.6 i
L L L 0.4 0.0|ft .
= -+ =
ws3 = Lwsi + Lwsz, 03 T8 ws3,
Lwys, 3.5 17.1 | ft
X = Ly — - 5.3 16.9
ws3, = Litg 5 N
7.0 16.7 i
' (165 [2041f
Wwss, = vall - hws3, - Lwsa, 53l 205 ws3, =
20.7 0.0| kif
hwsg = hwss, 20.8 3.8
20.9 7.6
tw_bot — tw_top 11.2
L — —— =, h L =
WS4, b WS4, ws4, T
0.0}t
Lwss, 0.2
= - L iy e . =
XWS4, Lfig - Lws3, 3 02 XWs4,
bwss, - Lwss, 0.7 11.9 |t
Wwsa, = Vil - S 0.9 120)  Wwss =
12.2
tw_bot ~ tw_top 0.0| kif
_ . ————-H = (Egrade - Eﬁg) + Lwsg] 12.3 0.0
Wa
Lwygs = mi " 12.5 0.1 Lywsgs=17.13H
B
. —F J 0.2
il wlp) J =
hwss = Lwgs - tan(p) hwss = 11.42ft
2 (Ewaﬁ - Egrade)
xwss =~ Lwss + Lipe +tw top+ ————— - (tw bot — tWAtOp) xwss = 23.20ft
3 - Ewall — Efig -
hyss - Lwgs
Wiyss = vl - — Wywss = 12.7kIf
E ~E
grade ftg
Lyse =~ (tw bot — tw top) + Lws1 —Lwss  Lwse=00ft
hyall
hwse = hwss hwgg = 11.4ft
Lwse
xws6 = Litg ~ - xwss = 29.0ft
Wwse = vaill - (hwss - Lwse) Wyse = 0.0KIf
TASTACALCS\Twali right Dn 507.mcd CDMO04188 6 OF 34
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, Title _Samuels Ave. Dam Date:
-. [raining wall at right By:
Freese and Nichols
Uplift:
‘-Hoei =Ywe (F-"\a\rtcei - Ebftg) '-1t0f:i =
0.500| ksf
uhee:li =we (Ewheeli - Ebftg) 0.3%1 U-heeli =
0.375 ‘
Upee], — Uige 1.125| kst
i i 0.375
Sseepi = T 537 1.016 5scepi =
ftg uphft]. - 0.906
psf
P N -2 B 0.797 21.552| -~ _
kit. = Uheel, key 2 seep. 0.668 21 552 ukt‘ti =
18.319 1.349| ksl
ukhti = uktt]_ + Lkey - Sseepi 14547 1.239 Ukhti =
10776 ;‘gj: 1.413] ksf
Ukth ™= Ukts + Yw * Dkey Ukth, = . 1.304
’ ' i 0.799 1151
1.661| ksf 0'991
Ukhb. = Wkth, *+ Lkey - Oseep. 1.552 Ukhb, = :
! 1 1 1.400 : 0.832
' 1.726| kst
.. g~ Lupiin 1.260 1616
vl= XUl =
5 1.112 1 a54 UL,
1.304 145 ft
U1, = ugee - Lig 1144 14.5 Ul =
14.5
145! Kkif
X = z Lo — Luphift 14.5 11.3
iT 3 ( e i) 145 ' xyz, =
10.9 i
Lig 10.9 19.33| ft
2, = - S = :
U i (uheeli utOei) 9 Uz] 10.9 19.33
9.1} KIf 19.33
: 9.1 19.33
X3 = Xk xy3 = 1194t
K 77 v 19.33
6.1
U3, 2= (b, ~ Wt} Dheey 45 09
1 )3
0.9
_ Luplift U3 =109 |KIf
xus = Lpgg -
i 2 0.9
Los)
LU4]. = Luplifti
Ud. = Weel Lugg,
1 1
TASTACALCS\Twali right Dn 507.mcd CbM4188 70F 34
804 AM 1/3/2005 1/3/2005 8:04 AM




] Title _Samuels Ave. Dam Date:
-l Training wall at right By: |
_ | CDMO04188 v '
Freese and Nichols (
xyg. = Ud. =
i 1
Lateral load due to water at foe: 200|ft |0.0]| kif
alerai ioa Ueg 10 walier al toe. 29.0 0.0
hyy1. == Ewtoe, — Ebfig hyy, = 29.0 0.0
i By ' ! 29.0 0.0
yppp = ] 8.00|ft 290| |00
i3 6.25 YHI, =
6.00
hypy 2 2.67]ft
Hl, 6.00
Hl. == vy : 2.08 Hl. =
! 2 6.00 !
_ 2.00 20l kif
hpys = Ewheel. — Ebfig . hpp, =
i i 2.00 T 2
hmz, 2.00 T3 18.00 | ft
YH2 = T ~ 16.25
: 14.50
(hﬂz.)2 1 12.75
H2. =71y : : H2. =
i ) 11.00 !
YH2, =
hy3 = bgey hy = 5.01t ' 10.1] kif
6.0 | ft 8.3
"hkey 5.4 5.6
YH3 = yH3 =258 [48 51
| 4.3 38
H3i = (ukhbi - Uktbi) - hyy 3.7 H3i =
. ‘ 0.32| Kf
hg i = hiey hgi =5.0f 032
0.27
Kll = ui(tti ' hK] 002 Kll =
0.16 6.7| kIf
hg = hiey hgy = 5.0f 52
hK2 55
K25 (i, = ) 5 ] T
4.0 0.8] kif
_hkey
YK} = 3 yg1 = —2.5ft 0.8
) 0.8
YKo = —3— * byey ygo =-33ft 0.8
0.8
TASTACALCS\Twall right Dn 507 med CDMO04188 BOF 34
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| Title _Samuels Ave. Dam Date:
--. Training wall at right By:
— T — CDM04188 v
Freese and Nichols
Cateral [0ad dueg [0 relamed soiywater:
ha1, = Egrade ~ Ewheel, hal,
, 0.00
¥Al, = Egrade — Ebfig — ~ - A1, 1.75 YAL =
1 3o 350 1
(hAl.)l — 18.00
Al = kop - Ya11- : : 16.83 Al =
1 2 7.00 15.67 :
: 0.0| kIf
14.50 03
13.33 5%
ha2 = Exheot — E haa, = |14
A?.i = wheeli bitg A2i = 55
ha 18.00 } ft
YA2, = Tl 1625]  ya2 =
L El
A2.=kop vhll hal haAz ' 8.13 A2, =
i i 11.00 725
6'38 0.0} Kf
ha3 = has : 2.9 has =
i i 5.50 = i
hias . 18.00 | ft
i 6.8
YA3, =T 16.25 YA3, =
b3 8 14.50 :
baz V2 : 6.001ft
A3, 12.75
A3, = kOﬁ Yl eff T 5.42 A3]. =
i 2 11.00 15
. . g2| Kf
Shear force due to sloped backfili; (EM 1110-2-2502, Fig. 4-7) 4.25 57
hy = Egrade — Eftg hy = 12,0 3.67 53
4.1
hy = by + tan{B) - Lwgs hy=2341 =
) .
hA’:\i - tba.se)
P, = Xog ¥fill- hal (hAZi - tbase) +kQp * YA eff - .
rPi' (hl - h2)~| —|
Sg. = if| hy > hy,| ———|,0 KIf
: 3 - Lass
xgp = Lig xgp =29.01t
TAST\CALCS\Twall right Dn 507.mcd CDM04188 9 OF 34
8:04 AM 1/3/2005 14312005 8:04 AM




Title _Samuels Ave. Dam Date:
Training wall at right By:
CDM04188 v

Freese and Nichols

Sum 1orces,
4 .
ZVi= Z We + Wy + Wwsl, + Wwsz, + Wwsa + Wyysa, + Wwss + Wwge + Sp. -~ (Uli + U:Zi + U3i + U4i)
1 1 1 i 1 i 1
i=1

s |

EMgravi = Z Wci TXC + WWli -Xw1+ mei - Xw§1+ stzl. ‘Xws2, * WWS3,- “Xws3, + stai ' XWS4

= )

+Wwss ' xwss + Wwse Xwsg + SBi XSp — (Uli- xUli + U2i XU, + U3i -Xy3 + U4i- xU4i)

Ryey == —HI, - Ki, ~ K2, +H2, + H3, + Al + A2 + A3,
1

Pi = Sﬁi = Rkey]. =
—hge 36| kif |08 Kf | 9.1 Kf
== =258
YRkey = ™ YRkey = 45 1.0 101
48 1.1 10.5
Hj = —H1, — K1, - K2, + H2, + H3, + Al + A2 + A3 - Ryey 27 v 09
42 0.9 11.4
EMjat = ~H1;- vy, — Kl yky — K2 vz + B2, yEp, + H3;  yH3 -
+AL YAl + A2, yA2 + A3; YA3 ~ Rikey  YRkey
i 1 1 i
EM; = TMgray, = ZMiat
ZM;
XR = —
T IV
[ (3 ==, )
Lprg 1= max min 0 f
1
XI. L\ Litg U J
2V = ZMgravi = leati = IM; = IH; = Rkeyi = XRi = Lbrgi =
202 k[ 917 kip[146| kip [771] kipjoo| k| o.1| KIf |15.69|ft |29.000|ft
51.5 965 147 818 0.0 10.1 15.89 29.000
53.3 1001 144 857 0.0 10.5 16.07 29.000
54.9 1032 | 141 801 0.0 10.9 16.22 29.000
56.5 1061 139 922 0.0 11.4 16.32 29.000
TAST\CALCS\Twall right Dn 507 med CDM04188 10 OF 34
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Title _Samuels Ave. Dam Date:

Training wall at right By:

. CDM04188 v
Freese and Nichols
Bearing Capacity: {per EM 1110-1-1805)
€= cf] c = 0.0psf
¢ = dfQ ¢ =32.0deg
Yeff = Vfill_eff Yeff = 05.0pef
YH_eff = Yeff YH_eff = 65.0pef 26.6
Lbrg 26.2
Beffi =Lpg-2- ~XR, Begr=| 259 |ft
25.6
k25.4 J
Table 4-3-
2
Ny = tan(45 - deg + Ez)-j Ny =3.255
Ng:=if{ ¢ =0,10,5y - " @) Ny =232
Ne:=if] ¢ =0,5.14,(Ng — 1) - cot(9) | Ne=355
= if| ¢ =0,000,(Ng - 1) tan(14. ¢) | N, = 22.0
. _ _ 18.70
Inclined loading correction
[ Reey, + K1+ K2, 1833
8;:= atank v ) 0=11747 {deg
! 16.66 0.628
‘ i Y |
= if) 9 =0,[1 - =1 0.649
e, U’ [ 90 - dcg] ( 90 deg | e 0 664 0173
_] LO‘.677J 0.183
é)’l = 1f|_d) ={,1.0, IfLGIS ¢,[1 ] Eyi=| 0.206 0.628
] 0.230 0.634
Eq = if| 0 =0,[1- - L0-252J i =| 0.649
% = [ 90 deg] ( 90 dng | 290 q ocen
290 .
B; = Lirg, B=|290|f L0-677
29.0
W= 100 ft LZQ.OJ
TAST\CALCS\Twall right Dn 507.med CDMO04188 11 OF 34
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Title _Samuels Aye, Dam Date:
Training wall at right By:

W — CDMQ4188 v
Freese and Nichols
Foundation depth correction: (at toe)
D = thpce D = 6.011
O] _eff = Veff* D oD _eff = 390.0pst 1.075
1 1.075
2 D ~
=1+0.2- (N, = =| 1.075
@cdi ( ¢) B. &cd
i 1.075
L1.075 J 1.025
- 2 1.025
10 - deg D
Fw‘yd_lo. =14+01 (tan[ﬁ- deg + ] } o — =|1.025
i 2 B. &yd 10 : 1037
. 1.025
- ‘! Ll 025 1.037
. ¢ 2 D L, .
= ify ¢ <10 deg, +——--——-( - Jd+01(Ng)° - — E.q=| 1.037
Eyd Ltb £>5vd 0 10 deg Eyd_10, %yd_o) (Ny) 5. _| LosTy
i 1037
1.037
Ll 037 )
andi = Exydi Eqa=11 037 :
1. 51.108
USACE EM 1110-1-1905, Eq. 4-16:
1.4 50.809
1
Qu_toei =0¢-Ne-§ed- &ei + '2' " Beff]. "YH eff - Ny - Syd: Gyi OD eff Ny~ Eqd - &qi Gu_toe = 50.520 1ksf
50.298
Foundation depth correction’ (at heel) 50140
D = Egprade — Eftg + tbase + bp D =3801t
OD eff heel = Yeff - D oD _eff = 0-390ksf 1.473
2 1.473
f ot ann (a2 D =| 1473
Sed 1.156
— 1473
2) 2 , 1156
3 1401 | tan| 45 deg+ 298 D 147 £ 1156
= 1- e \ — = ‘
¥d_10, g J B, vd_10 1.236
: 1.156
2 1 1.236
¢ 1401 (M) 2 0y =] 1236
= if] & <10 deg, + ( - ) + L= i=l1
S P €5 0% T deg Srd_10, ™ 5rd 0 ¢ B.J 1236 7 .
i 1.236
1.236 L J
- 1236
Sad, = 5rd Eqd=| 1.236
1. 60.916
USACE EM 1110-1-1905, Eq. 4-16
_ i 60.559
1
Qu_heel, = ¢ New &g~ &ci + 5 ' Beffi “YH_eff* Ny * &yd &yi+ OD eff - N Eqd - Eqi 9u_heel = 60.215 | ksf
| 59950 |
\ 59.762 )
TAST\CALCS\Twall right Dn 507.med CDM04188 12 OF 34
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| Title _Samuels Ave. Dam Date:
-. Training wall at right By:
| CDMQ04188 v

Freese ans Nichols

check_uplifti = Lftg ~ Lbrgi - Lupliﬁi check_uplii’ti =
ok := if(max( | check_uplifi| } < 0.001 - &, ok, "Uplift assumptions do not match bearing area." ) 0.0000 | ft
0.0000
ok = "Ok" 0.0000
=
Cbrg, = ~XR 00

Chrg_toe
— 1. 2
bl’g] (Lbrgi)
6
IV;.e
sz heel. = LV _ i b _ ( Qu_toe,  Yu_heel, ]
Tg_hee, Lirg. Lo\ FSpyg, = min s
) ( brgi) ! kcbrg_i:oei Ubrg_heeli J
6
106.0
Ling 100.0
4 = . 0 = 0
100.0
100.0
ok := if(%brg] 2 75 - %, ok, "OT instability: LC#I“) Lag=2901t
ok = if(%brg > 100%, ok, "OT instability: LC#n") tw bot = 34 Ht
o i
Lﬂg
ebrgi = Ubrg_toe]. = O‘bfg_heeii = Lpig - Lbrgi = _4_ =7.2501t
a19)ft [1276] ksf [2.414] ksf 2882 [0.000]f
1.39 1.266 2285 26 50 0.000 0
-1.57 1.240 2.436 Fsbrgi =|2471 0.000 0
-1.72 1.221 2.567 0.000
1.82 1214 2.680 230 Fuplif =) 0 1
. : ’ L22 30 ) . 0
ok '= if| max| lLbrg - (Lﬁg - Luplift)IJ < 0.001 - ft, ok, "Uplift area does not match | LOJ
ok := if (FSbrg < 2,"Bearing problem LC#]" ,ok)
1 Lftg =2901t
ok := if (Fsbrg < 3,"Bearing problem LC#n", ok)
n
ok = "OK"
TASTCALCS\Twall right Dn 507.mcd CDM04188 13 OF 34
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Title _Samuels Ave. Dam Date:

Training wall at right By:
_ ... CDM04188 v
Freese and Nichols
Base Pressures:
Lftg - . : .
efig = 5 xR, {eccentricity with respect to the footing centroid)
SH; + Ry =ZVj = eftgi = XRi = Obrg_heel, = Ubrg_u‘coei =
i
01| KIf 49.2| kif -1.191ft 15.69 ft 2114 | ksf 1.276| ksf
: o. : 51.5 -1.39 15.89 2.285 1.266
T 53.3 -1.57 - | 16.07 2.436 1.240
0.0 54.9 -1.72 16.22 2.567 1.221
56.5 -1.82 16.32 2.680 1.214
11.4
100.0
L 100.0
Lprg, = 290011 Lbrg =1 100.0 |%
g | 100.0
LIO0.0 )
TASTACALCS\Twail right Dn 507 med CDM04188 14 OF 34
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Title _Samueis Ave. Dam Date:
Training wall at right By:
CDM04188 v

Fmes& and ﬂmimls

Sliding Analysis:

Function Definitions:

c1(¢d) =2 - tan(gg)
e2(94.B) = 1 ~ tan(q) - tan(p) - [ taﬂ(l?’))

(01(%) + JC1(¢d ey cafdd, B)}

Otdriving(‘i’d B) = -*atank

I

- Lwss — Lwss n

Lg := max tan(ﬂ Lp =1291t
L on )
Sliding Analysis #1:
By =P Bw =337deg
32.0
32.0
;= N ¢ =|32.0 |deg
0 et 120 23.2
C == S .
223
() ls20)
$g = atanl bg =1 21.5 |deg
i FSp i
j 205
442 kw.s J
454
atan(tan(B) Fsl,) =| 467 [deg  (back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg. 3-31)
3

481 44.2

o2 454

b= if}icl(@di)& +4- cz(d)di,ﬂw) < 0),atan(tan(ﬁw) FSli),tIJi:| b =|467 |deg {substitue minimum ¢ if

481 slope is unstable)

(tan(q:;)) L49.2J 3.7
$g 1p o= atan 33.7
L Fs;. )
) i ¢d_1b. =| 33.7 |deg
a}bi = adnvmg(d’dﬁlbisﬂw) : 337
_ 337 L33.7 J
hip = (Egrade + Lwss tan(Bw)) - (Ebﬂg - hkey) hip=3441t -33.7 1000.0
: b1y a1p = —33.7 |deg 1000.0
cos(— albi)-(tan(— albi)—tan(ﬁ“ 337 '
Lmax, = if} ~o1p, =4 1b,1000 - ft, Lyax =1 1000.0 (£
1 L 1 ] cos(wa 11,_) -33.7
i J 10000
h]ai = ifLLB < Ll‘naxishlb +Lp (tan(ﬂ) - tan(—albi)),o : ftJ 1000 0
TASTVCALCS\Twall right Dn 507 mcd CDM04188 15 OF 34
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Title _Samuels Ave. Dam Date:
Training wall at right By:
CDMQ04188 v

Freese and Nichols

s

Ha

',ﬁ,&'_,'g

g

™

Sliding Analysis #1
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Title _Samuels Ave. Dam Date:.

Training wall at right By:

S, W — CDM04188 v
Freese and Nichols
Driving Wedge (#1a): 344
Bw:=10deg Bw =0.0deg 244
hijg=| 344 |ft
¢ = f ¢ =32.0deg 34.4
23.2 344 J
c= 0 ksf
( ) 223
¢’d = atan(tans¢ J ~56.6 ¢d =|21.5 deg
b 562 20.5
o= adriving(‘bdi: BW) o =| —55.7 |deg 19.8) 344
—553 344
hi = h15,“l L_54,9J h=|344 ft 41.2
344
hi L34 ) 41.4
L.:= = . L=|416 |ft
1 —a:) - {tan(—a:) — tanl 14.4
cos(~o) (ten(-ag) —tan(B)) 9 s
|_|_ Ewheel, — (Eftg ~ thase — hkey) -Lg- tan(—otul) Tl L42.1 J '
hgpt = max ! ! hggt =| 10.9 (i
1
0-ft 22.7 9.2
h, 23.1 L7.4 J
Ly = Lyp=| 235 |ft
hi tan(—ai) ’ 95
23.9 g5
Dsat, L24.2 J '
I-’sati = tan( U.') Lsat=| 74 |1t
! 64
e =0 - ft L”J
hrighti = hiai
et + hrighti Lsati hsati
W= ol IJhi : “‘“’T""‘" + (Ysat - 'Yﬁll) ' 9 1=
50.6] kif
Vi=0-kif 518
Hp:= 0 kIf 52.4
53.3
Hp:=0 KkIf 54.1 7.8

6.0
U | zi) J(hsati_)2+(Lsati)2 U=|45 |t

o)

TASTVCALCS\Twall right Dn 507 med CDM04188 17 OF 34
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o Title
“i

Freese and Nichols

_Samuels Ave. Dam_ Date:
Training wall at right By:
CDhMQ4188 v

(Wi + V) . (@n(¢di) . cos(oni) + sin(ai)') -U.- tan(q)di) + (HL - HR) . (taﬂ(¢di) . sin(oti) - cos(ai))

b —1
FS; !
3

APl.ai =

Criving Wedge (#1b)
Pw=B

o= p

dd= 9d_tb

Lp=129f

|_|_ Ewheeli - (Eftg - thase

hsatr. = I
! 0-ft

MHE (Bag - t hyey) Lo —H >
wheel, — \Eftg — thase — Hkey) —
hsat}i = m 1 & Y cos(a_i) hgay) = | 4.0

Il 0 1

Lggt := mi hsatri

1SN
hlefti = hlai
hyight = hyp

(cos(ai) - tan(q: di) - Sin(ai))

Bw = 33.7deg —33.7
~337
o = | —33.7 |deg 33
-337 33.7
—33-7J bg=133.7 |deg
344 33.7
344 L33.7J
h=|344 [ft /155
34.4 15.5
L34-4J | 155 |t
1551 ryag
L1ss)
i) T] P
heatr = | 19.5 | ft
17.8
.75\

L160)

ft

[os)

12y
12.9
Laat=| 12.9 |ft
12.9 344
L12_9J 344
hiefi = | 344 |ft
34.4
344

——

TASTACALCS\Twall right Dn 507.mced
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDMQ4188 v

Freese an& Nichoils

hyeft, + hright

| | hsattri + hsatli
Wi =t | Ly - —;———— + (Ys’at - Yfil[) ' Lsati ‘ Wi -
571 kif
Vi= 0 kif 57.2
H -0 57.2
57.3

hsaﬂ:ri + hsatli
=Yw |

) [

Ui:
. . c ]
{(Wi + V) ‘ (tan(d)di) - cos(ai) + sm(ai)) - Ui ‘ tan(cl)di) + (HL - HR) : (tan(d)di) sm(ai) - cos(oni)) + Egl_ ' LiJ
APpp = - _ i
i -(cos(ai) - tan(d) di) : sm(c,i))
Structure Wedge (#2): Ui =
Pw =0 deg 19.203| KIf
17.001
23.2
¢:=0 ksf :]I(zlizi 3
b = atan| ta“("’)} dq =| 215 |deg
i L FS1 i :
\ i 20.5
hicey L19.8 J
o1 = atan ———i—-— a3 =257deg (angle of shear plane between toe and key)
k
kaey - 233’ J
oy =0 deg {(angle of shear piane between key and heel)

X Ly —x
o= o [ keyj + oy - (M) o = 10.5 deg (average angle of shear plane for structural wedge)

Lﬂg Lftg
L
L= —2 L=295f
COS(OL)
hgy = hyey hgy = 5.0 ft
Liey
Lgy:= Xkey ~ 2ey 1g1=104%
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Title _Samuels Ave. Dam Date:

Training wall at right By:

CDM04188 v
2
xg1 = ; -Lgp xg] = 6.9ft
hgy L
S1 = ygar- —;-—-S—I S1 =33kt
hgp = bigey hgy = 5.0t
Liey
Ls2 = Lpg — Xkey — —2— Lgp =15.61t
Ls2
xg2 = Lftg ~ —-5- xgp =21.21
52 = ygu¢- hgy + Lgo 52 = 10.0kif

4
W= z We + Wwi + Wwst + Wwsz, + Wwss, + Wwss + Wwss + Wwge + 51 + 52+ Sp.
1 1 1 1 1 13 1

i=1
Uplift below structural wedge:
“toei =Yw: (Ewtoei - Ebftg)

Uheel, =Yw LEwheeli - (Ebftg - hkey)_l

Yw* (Ewhecli - Ewtoei)

by =
! Litg -~ Ltii

Lxey
Ukey, = Utoe, + 5ui : [Xkey - + Yw - hkey

L, ]
ok = ifl}lkey1 + Bu] ' (Lftg ~ Xkey + —;X - L4 J = uhee];l,ok,"Uplift pressures do not close.“}

ok = "Ok"
Lkey
uj = Ugge, - | Xkey —
2
Lkey
Xkey — T
Xyl = —T_“" Xl =321
Lkey
Xkey —
2
uz = (u —-u .
2]. ( kf:yi toei) 2
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Title _Samuels Ave. Dam Date:
. Training wall at right By:

CDbM04188 v
Freese and Nichols
2 Lie
Xug = T (xkey — y) X2 = 6.9f

Lkey
u3, = Ukey, - (Lﬂg - Ltli —Xkey T >

__ Lkey 1 Liey
Xu."‘;i = Akey T T 5 2 “|Lftg — LtI Xkey —

2
Lkey
(Lftg - Ltl Xkey T

u4i = (uheeii - ukeyi)

Lkey 2 Lkey
= ——=+=-|Lgo— Ly - -
Xud, = Xkey 5 3 fig = 211, ~ | Xkey )

U5 = Uheel L1;1i
Li

i
Xu5, = Lfyg— Yy

U,i=u) +up +uz +ug +us
1 i i i i i

u1i *Xpl t U'2i CEg2 F ‘13i : Xu?»i + u4i : xu4i + u5i ) XuSi

XUi == U
1

g |
IMgrav, = > We X¢, + Wwi, xw1+ Wws - xws1 + Wwsz - xws, + Wwss, - xwsa, |

i=1

+Wwsa Xwss + Wwss xwss + Wwse - xwse + S1-xg1 + 82 xgp + Sp - x5p — (Ui XUi)
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| - Title _Samuels Ave. Dam Date:
.l Training wall at right By:

_ , i _ CDM04188 v
Freese and Nichols
hAZi = Ewhéeli - Ebftg + bkey hAZi =
haz, ) 23.00 | fi
YAZi " 2 - key 21925 YAZI "
A2.:=kog-Yal hal haz 1950)  |850)ft A2 =
' ! 17.75 5.63
ba3 = has 16.00] |4.75 00| Mip,; =
3.8
a3, 3.88 59 23.00] ft
e 3.00 : 21.25 =
VA3 = T3 " Bkey o4 e YA3,
has )2 11.3 ' 2.67|ft
i 17.75
A3, = kop - YAl eff- ~—t : 2.08
' - 2 16.00 A3, =
1.50
H3i = 0. kIf 0.92 134 KIf
114
hyp =E — Epfig + h 0.33
H21. whccli bitg key 96
L 80
HL ™75 key 6.5
2
hﬂzi)
HZI. = Y 5
EMiqy = ~Hl;- (yHIi - K1, (vk1) - K2, (yka) + H2, (szi) + H3,. (ym3) -
+AL (vaL) + A2 (va2)) + A3; (YA3,) ~ Ricoy, (7 Riey)
EI\/[gravi - z:Mlati
XR = .
R W, -1, Lprg, = n'u_n(3 XR_sLi"tg)
1 i 1 H
oky = ifULbrg. - (Lﬂg - Ltl‘)l > 0.001 - ft, "Uplift assumptions wrong in sliding analysis.” , "Matched."
1 1 1
8y =
Wi = Yige, = Uhee], = i Ukey, = ui, = vy = u3z. =
I 1 f 1 1 1 1
86.0] Kf [0500] ksf [1438] ksf [216 Pft— T036] ksf [5.188| KIf [2781) KIf [19.207] Kf
86.1 0.391 1.328 21.6 0.927 4.053 2.781 17.260
86.1 0.375 1.219 18.3 0.878 3.801 2.607 16.345
86.1 0.375 1.109 14.5 0.838 3.801 2.404 15.616
86.1 0.375 1.000 10.8 0.799 3.891 2.201 14.887
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Title _Samuels Ave. Dam _ Date:

Training wall at right By:

ohonee CDM04188 v
Freese and Nichols
ug = us = Xp3, = Xpg = Xys, = hyz = yH2 = H2, =
1 ] 1 1 1 1 1
3.738| kif |0.07 kif 19711t [22.8{ft |20.0(ft 23.0(ft |2.7[f | 165 KIf
3.738 0.0 19.7 22.8 29.0 21.3 2.1 14.1
3177 0.0 187 22.8 28.0 18.5 15 11.9
2.523 0.0 ' 19.7 228 28.0 17.8 0.9 9.8
1.869 ¢.0 19.7 22.8 28.0 16.0 0.3 8.0
Ui = XU] = ZMgravi = z:Mlati = XR, ~ Li)rg =
31.0| KkIf |16.5|ft 1037| kip 117| kip {16.5]|ft 29.0 |1t
27.8 16.7 1084 118 16.6 29.0
26.0 ‘16.6 1120 115 16.7 29.0
24.4 16.4 1152 113 16.8 29.0
22.8 16.2 1180 111 16.8 29.0
Hy =0.Kf
1
2
(Ewmei - Eftg)
Hp =
Ri Yw 2
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Title _Samuels Ave. Dam Date:

5.3. Training wall at right By:
L CDM04188 v

Freese and Nichols

[(Wi + V) : (tan(q)di) - cos(on) + sin(ot)) - Ui - tan(ci)di) + (HLi - HRi) ‘ (tan(c]) di) sin(a) - cos(a))

+—.L
FS1. :|
13

APp =
i (cos(cx) - tan(d) d.) - sin(a))
H
HL = HR‘. =
1 3
0.0 Xf |01} Xf
0.0 0.0
0.0 0.0 "Matched."
0.0 6.0 "Matched."
0.0 0.0 oky_ = | "Matched."
1
"Matched.”
"Matched." J
Liig — Lorg, =
0.000 | ft
0.000 0
0.000 0
0.000 Ly=i0| f
0.000
0
o)

ok ‘= if| max| |Liwg — (Lgtg = Les)] | <0.001 fi,0k, "Uplift area does not match." |

L
ok = if (min(Lbrg) < Xkey _-ZEZ , "Uplift assumptions incorrect.” , ok) ok = "Ok"
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- Title _Samuels Ave. Dam
-. [raining wall at right By:
. . CDM04188 v
Freese ani Nichols
Resisting Wedge (#3):
Bw =0 deg
b= dgip 6 = 32.0 deg
c:= 0. ksf 23.2
223
dg = atan(-wnﬂ bg =| 21.5 |deg 134
] L =, " la0s |
od - 33.8 _
o= 45 - deg - — 19.8 oi=|343 |deg 10.895
2 347 10.778
thase )
oo 351 L=|10655 |ft
! sm(oci)
10,528
L cos{at;) - thase 10.429

W= Ysat T Yw (Ewtoe. - Eﬁg) "Ly cos(ai)
2 i
thase
I_Tl = Yy (Ewtﬂei - Eftg + 5 J . Ll
Hy =0 kf
Hp =0 IIf
V:=0-kif
[ . ' . c
\_(Wi + V) . (tan(q)di) . cos(oci) + sm(aj)) - Ui- tan(d)di) + (HL - HR) - (tan(cbdi) - sm(ct_;) - cos(ui)) + :E—s—l— ‘ L{|
AP = = i
1 (cos( ) - tan(d)d) sin(ai))
ZPi = APy + APqp + AP2 + APy
i i i i 1.46
Wi = Ui = APlai = APlbi = APzi = AP_:r,i = P, = 1.52
46| Kf[aa] Wf [-37.4] Kf [-107] Kf 434 Kf  [aB]| Kif 03| kir FS; =159
36 2.2 -37.2 -9.4 43.1 3.8 0.2 1.67
34 2.0 -37.7 -8.2 426 3.6 0.3 Ll 74J
3.3 2.0 -38.3 -7.0 41.9 3.6 0.1
3.3 20 -38.9 -5.8 41.3 35 0.1
ok = if(FSll > 1.33, ok, "Sliding instability: LC#l")
ok = if(FS-1 2 1.50, ok, "Sliding instability’ LC#n")
n
ok = "Ok"
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| Title _Samuels Ave. Dam Date:
I. raining wall at righ By:
- - CDMQ4188 v
Freese ang Nichols
Sliding Analysis #2: Lp = 12.88 320
32.6
= =133.74d
¢i'= bl Fo =B Pw € b =320 | deg
= 32.0 269
c=0 ksf L . J 264
( tan(@)in 32.0
¢4 = atan! ~———= bg =255 |deg
i L FSy J i
i 24.7
39.4 L23.9J
40.0
atan(tan(B) . Fsz_) =1 41.1 |deg (back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg. 3-31)
L-’-12.2J 39.4
432 40.0

;= if{(el(cj)di)z +4- c2(¢dl_,[3w) < Oj,atan(tan(ﬂw) Fszi),mJ ¢ =| 41.1
422

L43.2 )

337
33.7

¢q 1b = | 33.7 |deg
- 1
33.7

L33.7 J

d 1b. = atan(tan((bin
e L™ )
(2 tenfpa))’ 269

-1 264

Pmax, ‘= atan
i 1

(substitute minimum ¢ if
slope is unstable)

deg

— 0.000000001 - degPax =| 25.5 |deg {(compute maximum stable slope)
‘ I

—t - 24,
|- an(¢di) tan(dn di) L23 ;)
26.4 '
Befr, = if (B > Baman,» Brnax > B Pett = | 255 | deg 583
247 —58.2
‘f-lbl. = adﬁving(‘f’di:o : deg) k23!9J o= | —57.8 |deg
-573
h1b = (Egrade + Lwss - tan(By)) - (Bofig — Pkey) hip=3441t L‘S"'-OJ
1000.0
k. o™ ] 1000.0
cos( — oLy, | tan{ — a1y |—tan{ By, o
Linax, = if} —o1b, = $d_1b,,1000 - 1, em{emen) ] Lo = | 10000\
! \_ ' ' COS(—albi) J 1000 0
0 1000.0
22.2
hyg, = i 1§ < Ly b1 + L (tan(B) —tan(—albi)),O ] hia=| 226 |t
22.9

Lzs.z J

cDM04188
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Title _Samuels Ave. Dam Date:

Training wall at right By:

CDMO04188 v

Freese and Nichols

— e e mma e ——R e BT

s2 | 3/

,

2 Ha . i o
”ﬁe-e‘/
e
Sliding Analysis #2
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=

. Title _Samuels Ave. Dam Date:
‘. Training wall at right By:
ey CDMQ04188 v
Freese and Nichols (
Priving Wedge (#1a):
By = 0-deg Bw =0.0deg
¢ = ¢an ¢ =32.0deg
26.9
c:=0 ksf
() 26.4
t
bd = atan{ g J ~58.47 ¢d=|25.5 |deg
i FSy.
! -58.19 24.7
o= adﬁving(cpdi, B-w) o =| ~57.75 | deg 23.9
-57.34
h.:=h _
;7= bla, 56 95 20
22.2
b, = hig h=1226 |t (35383
. 29 26.18
1
L= : L23v2J =1 2672 | ft
1 (Y tar —c: ) — tar 2.0
cor ) ()~ wa(B) e 2
W Ewheel — (Eﬁg — base hkey) -Lg- ta”‘(_@‘lb.) —|—| 27.69 J '
hgat = max\-l- ' ! JJ hgat =1 0.0 (£t
1
0-ft 13.511 0.0
h 13,798 ko,o )
1
Ly = Ly =| 14.255 {ft
i tan(—ai) 1.24
14.690
hsat, 15.102 031
Lsat. = Lggt= 0.00 |ft
! tan(moti)
0.00
hje =0 fi 0.00
Iﬂrighti =hia
hieft + hrightl. Lsati : hsati
Wiy | b ¢ (Ysat — vaim) - — W=
—— 19.333] kIf
V=0 k 19.949
Hy = 0 Kif 20.936
21.880
Hp := 0 - KIf 22.785
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Title _Samuels Ave. Dam Date:

Training wall at right By:
_ T — — CDMQ4188 v
Freese and Nichols
| 0.149
( hsat.) > > 0009
RE -J(hsagi) + (Lsat | U= gggg kit
Lo.ooo

[(Wi + V) - (mn(¢di) : cos(oti) + sin(oti)) -y tan(d)di) + (HL - HR) - (tan(d)di) sin((xi) - cos(ai)) + -P%% . Li}

AP = : :
i (cos(ai) - taﬂ(¢di) . sm(ai))
Driving Wedge (#1b): Lg=1291t <
Bw = B Bw =33.7deg —85
—58.2
o= Uh o =| -57.8 |deg 33.7
220 ~573 337
= _ =[337 |d
¢d=¢d_1b 229 L 57.0) d o eg
h=|226 [t 4.6 '
Ly:= LB Lp=129ft : 337
229 244
L L
L, = P 232) L=|241 R
cos(oti) 3.9 23.0
- ' 213
Ewheel — (Eﬂg = thase — hkey) —|—| L23 6 )
Dggir = max ! hggtr =1 19.5 [ft
1 L 0-ft 17.8
_ 0.0 L16.o J
E (Epg —t Biey) Lp 00
heel, — \Lfig — = Okey) —
hsaﬁi =may | i '8 ™ "hase & cos(oni)_ heati =| 0.0 | £
| 0. ft 0.0
129 L J
0.0
: h
L. = min sair. Log=1123 |t
sati ( 1) sal iy 290
U fag} \-o JU klo 4} 22.2
h]efti = hla]. hiesp =| 22.6 | ft
229
hyjght = h1p bright = 3441t L - 2J
[ heq + hright\ hsatr. + hsatl. )
W. = i) - | Ly -~ | + ('Ysat - Yﬁﬂ) * Lsat : l
i 2 i 2
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Title _Samuels Ave. Dam Date:
'. Training wall at righ By:
? CbM04188 v (
Freese snd Nichols
V=0 kf W o
Hy:=0-Kf 46.9| if
471
Hp:= 0. kif 47.4
satr, T Nga 47.7
Ui = Yw - ( i . J J satr, ~ hsatl (Lh)2 48.0

{(W + VY- (tan(dhd]) cos{a;) + sinl al)) - U, tan(d)di) + (H, ~Hg) - (tan(¢- di) - sin(uj) - cos(a ))

4L,
F32 1

APy =
15 (cos( ) tan(d)d) sin(ai))
Structure Wedge (#2):
Bw:=0-deg
¢ = dgp $ = 32.0deg
269
=0 ksf
) ; ( ) 264
g4 = atan ten $g =| 25.5 |deg
1 FSy i
i 2417
L23‘9J
o= 0 deg o = 0.0deg
Lo 08 L =290
cos{a)
hg) = hiey hgy =501t
L
L1 = Xkey — I;ey I1g1=1041t
1

xgi = -2- - Lg1 xg] =524
S1'= ygat - hg1 - Lyt S1 = 6.6kIf

if
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et Title _Samuels Ave. Dam Date:
-.' Training wall at righ By:
DMQ41 v

. Freese and Nichols

hgy = hyey hgy = 5.0T

Lg2 := Ltg — Xkey — % Lgy = 15.61t

Xgp = Lﬁg;% xg2 =21.2ft

$2:= ysat  bga  Lgo §2 = 10.0KIf
4

W, o= Z We + Wwy + Wws), + Wwso, + Wwysa + Wwsq + Wyss + Wwge + 51+ 52+ Sp.
1 1 1 1 1 1

i
i=1

Uplift below structural wedge:
utoei = Yw e LEwtoei - (Ebftg - hkey)J
Uheel, = Vw - | Ewheel, = (Ebfg — hkey)J

_ Tw* (Ewheeli - Ewtoei)

Oy
! Lftg - LtZi
U1, = Uge, (Lftg - LtZi) 14.5
Lig - Lo, 145
Xy] = ——— Xp1=| 145 |&
i 2
14.5
(Lrg — L) L14.5 J
“2]. = (uheeli - utoci) . —T"— 19.31%
) 193
Xu2i = 5‘ ' (Lftg - Lt2i) X2 =| 193 |f
193
U3 = Uheel. (Ltz.) k19-3J
1 1 1
Ltz‘.
*u3, = Lig = —~
U, = + +
;7= U up Uy 15.8
UL, Xul, + v Xuz, + U3, Xu3, 160
in = o xu=|158 [ft
1 15.6
L15.4 J
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Freese and Nichols

Title

Samuels Ave. Dam Date:
Training wall at right By:
CDMQ4188 v

4

i=1

hHli = Ewtbci - (Ebﬁg - hkey)

hHli
=—" —h
YHli 3 key
2
o)
K1i1= 0 - kif
KZi == (0. ki

E1\’-[gra\/f1. - zM]ati

iR =
Ri W. -1
1 1

EMgravi = Z W, -xc + Wwi - xw1 + Wwst - xws1 + Wws2, - xws2, + Wwss, - XWSJ

i

+ Wiwvsa, - xwsa + Wivss - xwss + Wwse - xwse + 81+ xs1 + 82 xg2+ Sp_+ Xgp — (Ui- xui)

by =
13.00 | ft
11.25 yH]i =
11.00 -0.67|ft
11.00 o5 HI, =
11.00 -1.33 53| kKif
-1.33 4.0
-1.33 3.8
3.8
3.8

EMEat]_ — .'_Hll. . YHli - Kli- (YKI) - K2i‘ (sz) + Hzi (szi) + H3i . (YH3)
+A1i . (yAl i) + A2i - (YAzi) + A3i : (}'Agi) - P\}(eyi ' (YRkey)

Lbrgi = min(f'} : XRi,Lﬁg)

oky = ;qu]Lbrgi - (Lﬂg - Ltzi)rl > 0.001 - ft, "Uplift assumptions wrong in sliding analysis." , "Matched."

W, = Bioe, = Bheel, = u, = vy, = uy = u3 =

00.2{ kIf {0.813] ksf | 1.438| ksf |26 pst 23562 | kif j9.063| kIf 10.000| klIf

89.4 0.703 1.328 216 ft 20.391 9.063 0.000

89.4 0.688 1.219 18.3 19.938 7.703 0.000

89.4 0.688 1.108 14.5 19.938 6.117 0.000

89.4 0.688 1.000 10.8 18.938 4531 0.000
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Title _Samuels Ave, Dam Date:
Training wall at right By:

Freese and Nichols CDM04188 Y
*u3, = hra, = ymz = Hz =
20,041t 230|ft |2.7|ft [165| KIf
29.0 21.3| |24 14.1
29.0 . |198] |15] {119
29.0 178| |0® 9.8
29.0 16.0| |03 8.0

Ui = in = ZMgravi = EMlati = xRi = I—'brgi =
326| KFf 1158|ft  [1042] kip [106| kip [163|ft [200]f
20.5 16.0 1090 107 16.4 29.0
276 15.8 1126 106 16.5 {290
26.1 15.6 1157 105 16.6 29.0
245 15.4 1186 105 16.6 29.0
Hp =0 f

(Ewtoei - Eftg)2

Hp = .
R, Yw 5
. . ¢
(W. + V) . (tan(tl) d.) - cos(oc) + sm(a)) ~ 1. tan(d)d.) + (HL_ - HR_) : (tan(d:d.) . sm(a) - COS(():)) +—"L
‘ ! 1 1 i i i i FSy. J
APy = ¢ - - : !
i ‘ (cos(a) - tan(cl)d'_) . sin((x))
1
H = H =
Li Ri : Lﬁg - Lbrg. =
"Matched." i
0.0 KWf (01| ®f 50001 &
0.0 0.0 Matched. 0'000
0.0 0.0 okul_ = | "Matched," : 0
u . 0.000 0
0.0 0.0 Matched. 0000
0.0 0.0 L“Matched " : Lp=|0]-f
- ' 0.000
0
o)
ok = if| max_|Lprg - (Liig — Lia)| | < 0.001 - &,0k, "Uplift area does not match.” |
ok == if (min(Lbrg) < Xkey + -—;l , "Uplift assumptions incerrect.” , ok) ok = "Ok"
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Title _Samuels Ave. Dam Date:

Training wall at right By:
- CDM04188 v

Freese and Nichols
Resising vwedge (F3).
Bw:=0-deg
¢ = dfn $ =32.0deg
c:= 0 ksf 269
264
tan(¢)
0d = afanl( : ] ¢g =255 |deg 315
i FSyp. i
q’) 247 31.8
4 239 |
o = 45 dﬁg——1 23.9 o;=| 322 jdeg 21.032
2 5 20.868
thase ¥ hkey 327
Li = — L33.0} L=]|20614 |f
sin(a) 20.383
L, - cos(01;) - (tbase + Biey) 20.170
Wi = Ysat” 7 + Y (Ewtoei - Eftg) Li cos(ai)

thase T Dkey
Ui = Yw [Ewtoei - Eftg + L

i

Hy =0 -KkIf
Hp = 0 kif
V=0 kif

{:(Wi + V) (tan(¢ di) : COS(OH) + sin(ai)) - Ui ‘ tan(cl) di) + (HL - HR) - (tan(q)di) : sin(ai) - cos(ai)) + F;-Z-] ‘ Li}

(cos((x{) - tan(¢di) ‘ sin(oci))

1.23
IP; = APy, + APyy, + APy + APg.
1 i i i 1.26
W. = U = AP, = APy, = APy = APy = FSy =| 131
1 1 i i i i ZPj =
148| Wffes| Kf [A19] ke [-332] Kff204] kf [156] Kf [-02]| Kf Ll-% J
12.7 75 -12.4 -31.5 29.7 14.2 0.0 141
12.2 7.1 -13.2 -29.8 29.5 137 0.1
12.0 7.0 -14.0 -28.3 29.1 13.4 [ 02 Lipee) = 19 ft
11.9 6.9 148 -26.8 28.8 13.1 0.2
hkey =5-ft
=29.01t
ok = if(FSgl > 1.33, ok, "Sliding instability: LC#I“) Lirg = 29.0
— R . R " L _
= > : k =10-ft
ok = if (FSzn 2 1.50, ok, "Sliding instability: LC#n ) Lifig — Xkey - 2ey 156 f Litoe
ok = "Slding instability: LC#n"
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Title _Samuels Ave. Dam Date:

Training wall af right By:

CDM04188 v

Freese and Nichols

Downstream Training Wall at Right: (Grade = 517.0"

- Reference: TAST\CALCS\Common geometry.mcd(R)

Geometry:

Ewall := 520 ft

Efig == Egjyy Efig = 495.0ft
thase = 0 - fi

Ebftg == Efig ~ thase Epftg = 489.0ft

Egrade = 517 ft

n:=3
i=1.n
Ag:=10 -t {maximum height of retained water above water in basin)
517.0
Ay
Egrade — | Bfig + ES 512.8
Ewheeli = Bgrade — o1 -(i-1) Eyheel =| 508.5 |ft
507.0 504.3

ecl, — Awﬂ 502.8 Lsoo.o }
i

Evwtoe = (( ’ E = | 498.5 i ft
= max _ toe = .
oe, Lk wtoe

Eng ) 495.0
H L0 ( ) ! 495.0
LI e
b= mi [1«5 grade B h=32.0f
"]l 527 - ft - Epg _H
1.0 )
B= atan[—) B =33.7deg
i.5
hp = 527 - ft — Egrade hp = 10.0ft
tW_tOp = 1.5-ft
(Ewaﬂ “' Eﬁg)
tw bot ™ tw top + _—8_— ty bot=4.63 1t
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Title _Samuels Ave. Dam

Date:

'. Training wall at right By:
NENEE TR — CDM04188 v
Freese and Nichols
Lioe = 10.0ft
Liee = 22.5 ft
Lfig = Ltoe + Lheel Lfyg =32.51t
bywail *= Ewall — Eftg hyall = 2501t
hyey = 7.01t
Lyey=4-1t Lyey=4.0ft
Lkey
Xkey = Ltoe + tw_bot - 2 Xkey = 12.6
Constants:
Yw = 62.5pef’
Soil parameters:
YH1l eff = 05.0pef Ysat = 127 5pef
111 = 130.0pef
ko s =05
dfy = 32.0deg
kop = ko gn (1 + sin(p)) kop = 0.777 (USACE EM 1110-2-2502, Eq. 3-5)
Pre-Definitions:
. . . Ibf
kip = 1000 - Ibf ksi = 1000 - psi ok = "0Ok" kif = 1000 _ft_
Ibf | Ibf
psf=— plfg—%f; pef = —
ﬁZ ft3
ORIGIN=10 {must equal to 1)
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Freese and Nichols

Title _Samuels Ave. Dam

CDMQ4188

Date:

By:

ol

W5

W2

Wil

(<3 I —

N Rorarion

j=a

ﬂ/

L‘ibeef

upbt =

uihy -

TASTACALCS\Twall right Dn 517 mcd CDM04188
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| Title _Samuels Ave. Dam Date:
ll Training wall at right By:
_ W — CDM04188 v
Freese and Nichols
Analysis:
Gravity Loads:
hc1 = Byall hcl =2501f
L =t Lc = 1.5%
C1 w_top C]
LC]
= Lige + — =108t
XC1 toe 5 XC]
VVC1 =Yc hcl . LCl \NC1 = 5.6kIf
he = h he =2501t
CZ Cl CZ
I-'Cz "= tw_bot ~ tw_top LC2 =31ft
LC2
XC2 = Lige + LC] + -—3— xc, = 125
hCZ l LCZ
We =y ———— W =59kif
c,™= Y 5 c, =27
hc3 = thage ths =604t
= Ly, L = .
Lc3 fig C, 3251t
LC3
= — =163 1t
xc, 5 xC,
We =ve he L W =292kif
C3 Ye C3 C3 C3
heo= he =7,
c, hyey C, 7.01ft
Lo =L =401t
C‘,\1 key LC4 0
= =1261t
XC4 Xkey xC4
TAST\CALCS\Twall right Dn 517 mcd CDM04188 4 OF 34
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Title _Samuels Ave. Dam Date:
Training wall at right By:
‘ CDM04188 v
Freese and Nichols
WC4 =Y hC4 . Lc4 Wc4 =42kIf
. 12.00
Weight of water at toe:
7.75
thi = EWtOE:i —Egg hw) =} 3.50 [ft
0.00
Lwi = Lioe Ly =10.0ft L 0.00 J
Lice
AW1= xw1 =501t 7.5
48
WW]]. =Yw hWIi - Ly Wy =122 (kif
0.0
Weight of water/soil at heel: 22.00 LO-OJ
17.75
hwsi = Eyheel — Efig bwsy = | 13.50 |ft
9.25
Lws1 = Lheel — tw_bot Lws) = 1791 5.00
Lwsi
Xws1 = Lige + tw bot + xwg1 =23.6ft 50.1
40.5
Wwsy, = (Ysat) ' hw31i -Lwsi Wwsi = 30.8 |kif
21.1
hysz, = hwsi, 275 leJ
. . 2.22
w_bot ~ Yw_top
Lwysp, = ———— -hwsgz, Lwsy=| 1.69 |ft
i Byall i 137
1.16
Lws2, L0.63) 13.9
Xws2, = Lioe + tw_bot — xwsz=| 141 ift

14.2

L144)

TASTACALCS\Twall right Dn 517.med
7:56 AM 1/3/2005

CDM04188
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- Title Ave. Dam Date:
'. Training wall at right By:
W — CDM04188 v
Freese and Nichols
hwsa, - Lws2,
Wwsz, = (Vsat) - : ’
i 2 Wwsz, =
39] Wf
h =R -E 2.5
WS3i grade whe::sli B3, =
15 i
L L. L 0.7 0.0]ft L
ws3, = Lws1 + Lwsz, ¥ i3 ws3, =
Lws3 8.5 2061t
i
xws3 = Lftg — 12.8 201 _
l 2 17.0 19.6 WE3;
w h L 19.0 2221t W
ws3, = Vil - bwss - Lws3, 55 525 wss, =
22.7 0.0] kIf
hwsa = bwgsa, 23.0 11.1
1 1
23.3 21.6
tw_bot ~ tw_top 315
L 4 = —_—— =, h L =
WS4, hoa WS4, WS4, oo
0.0 |ft
Lws4,
X b L _ L _ 1 0.5 x _
ws4, = Liig — Lwss, 3 Y WS4,
hwss Lwss 1.6 11.9 |1t
1 1
Wwsa, = VAN T 51 122 Wyss =
bw bot — b 126 0.0| Kf
w_bot — 'w_top .
‘ (Egrade - Eftg) + Lws1| 12.9
hyall . 0.1
Lwss = mi 3.3 0.6 Lygs = 150014t
BB .
L o) ] '
tani 3, | >3
hwss = Lwss - ten(p) hwgs = 10 00 ft
2 (Ew'all - Egrade)
Xwgs = 7 Lwgs + Lige + tw_top+ —— =" (tw_bot - -tw_top) xwss = 21.88 1t
3 Ewall — Eftg
hwss - Lwss
Wwss = vl - — Wywss = 9.8Kif
E -E
grade ~ Sfig _
Lwsg = ———— - (tw_bot ~ tw_top) * Lws1 —~Lwss  Lwse=56ft
hyall
hwse = hwss hwsg = 10.0 1t
Lwse
xws6 = Lag - — Xwseg = 29.7 Tt
Wwss = van (bwss Lwss) Wwgg = 7.3kIf
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Title muels Ave. D Date:

I. Training wall_at right By:
CDM04188 v

Freese and Nichols

Uplift;
utoei = Yw (Ewtoe]. - Ebﬁ:g) Uoe, =
1.125| ksf
uheeli =Y (Ewheeli - Ebftg) 0.859 uhee]i =
0.594
Uheel, — utoe 1.750 ka
P08 0.375
Bgoep, = T————— 1.484 Bseep, =
¥ Lftg ~ Luplift, 0.375 i
i 1.219
psf
_ . Liey | 0.953 19231} ~—~
ukﬁ.l = uheeli Xkey 2 seepi 0_688 19'231 ukﬁ] -
1 19.231 1.954| ksf
Uich, = Ukit, + Liey~ sseep]. 17.788 1.689 Ukht, =
9615 :f; 2031] kst
Ukih = Ukgt, + Yw * Dkey Uktp, = i 1.766
i i i 0.790 1500
23921 ksf :
1.213
Ukhb. ©= Ukth, + Lkey . Sseep. 2.126 Ughh, =
i i i Y i 0.828
; 2469} ksf
S Ltg — Luplifi 1f580 2.203 i =
L 1.227 7938 Ut
1.651 16.3 | ft
UIi = utoei . Lftg 1.266 16.3 Uli =
16.3
5 53 36.6| kif
AUz =T (Lﬁg - Luph'ft.) - 279 =
i 3 i ; Xuz, =
16.3 19.3 i
Lfig 12.2 21.67 | ft
U27= (Shect, ~ e} - == U 122 21.67
102} kIf 21.67
10.2 21.67
XU3 = Xk xp3 = 1261t
i 10.2 v 21.67
9.4
U3, = (uey, = it} Licey 5.1 18
1 1
1.8
_ Luplifs U3 =| 1.8 |KIf
xU4, = Lftg -
i 2 1.8
L1s)
Lua, = Luplift
U4, = Uneel - Lua,
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Title _Samuels Ave. Dam Date:
Training wall at right By:

- CDMQ04188 v ‘
Freese and Nichols (
xps = U4 =
i 1
Lateral load due to water at toe: " 32518 100] M
ateral lca ue 10 waler ai ioe.: 395 0.0
Yo 325 0.0
o 18.00 1t 325 |00
YHI =T 1375} ymi =
2 9.50
(hHli) —i [soolr
H1, = vy - B : 4.58 i
6.00 3.17 10.1| Kif
B2, "= Buheel, ~ Ebftg 2.00 5.9 hpz, =
hp, 2.00 2.8 28.00 | ft
YHZ, = Ty 1.1 23.75
5 1.1 19.50
hpz
; 15.25
H2. = 7y ( ‘) S H2, =
1 2 Y. = 11.00 !
H2, KIf
hgs = hkey hypz = 7.0ft 24.5
9.3|1t 17.6
~hey 7.9 11.9 (
YH3 = T yas =-33ft  [65 73
5.1 3.8
H3, = (ukhb. - Uktb.), - hy3 37 H3, =
1 1
0.54| KIf
hy = hiey hg = 7.01t 054
' 0.54
Kl; = Uk, - BK) os0] Nkt
| 0.27 13.7] Kif
hg2 = hkey hgy = 7.0ft 118
hga 10.0
K2-1. = (uktbi - “ktti) . ~—2— 8.0 Kli =
55 15| Kf
"hkey
VRIS yg1 =354 15
) 15
yK2 = — hiey yKg = —47ft 1.5
3
1.5
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Title _Samuels Ave. Dam Date:
Training wall at right By:

, CcDM04188 v
Freese and Nichols
Lateral load due to retained soil/water:
hAli = Egrade = Ewl‘umali hAli =
5 0.00ft
YAIi = Egrade — Ebftg — 3" ' hAli 4.25 YAIi =
. 8.50
(hAl‘)l —=- [2800]f
Al :=kop - yf1l - - i 25,17 Al =
1 17.00 5733 !
' i 00} kif
19.50 0.9
16.67 37
' 8.2
h = B ~-E h =
AZi wheeli bitg AZi 146
hao, 28.00] ft
YAZi = -—————-2 - 23.75 yAzi =
19.
12 :2 14.00] f
A2, = kop - viin - hat, - hag, 11.60 11.88| A2 =
9.75 0.0! kIf
has = hag, 763 10.2 hps =
1 ! 5.50 6.7 1
has3. 19'6 28.00 | ft
Ya3, = —3—’ 18'9 2375 yA3, =
- 19. '
hA3.)2 19 :O 9.33]ft
A3 = Kop - Yfifl_eff - 5.25 7.92 A3, =
i . 2 11.00 !
6.50 10.8| kif
Shear force due to sloped backfill- (EM 1110-2-2502, Fig. 4-7) 5.08 ] 4'3
hg = Bgrade — Efig ho =220t 3.67 096
hy = hy + tan(B) Lyss by =320f :f
) i
hA3i - tbase)
P,=kop yal hai - (hAzi - tbase) + kg V6l eft - .
| | P, - {hy = h2)| |
Sg, = ifjhy > hy,| ————|,0 - KIf
! 3 Lwss
x3gp = Liig xgp =32.5ft
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Title _Samuels Ave. Dam Date:

rainin at righ By:
CDMQ04188 v
ngese and Nichols
Sum forces:
4

V= Z W + Wy + Wws1 + Wwsz, + Wwsz + Wwsg + Wwss + Wyyse + 5p, - (Ul. + U2, +U3. + U4.)

1 1 1 1 ! 1 i 1 1 1 1

i=1

: )
EMgrav, = Z We, xc,+ WW1i -xwi+ Wwsl - xws1 + Wwsz, - xws2, + Wwss, xws3, + Wws4, - XWs4, | -
i=1
+Wwss xwss + Wwse xwse + Sﬁi - XSp — (Uli- xUli + U2i- xUzi + U3i- xysz + U41. XU4i)

Ryey, = —HI, - Ki, ~ K2, + H2 + H3, + AL + A2, + A3,
1

P. = = Riey =
T Sp, key,
ey 22| Kf [27] kf [195] Ki
JRkey = 75 YRkey = =351t 15.6 35 24.3
16.2 3.6 281
ZHj = —Hli - Kli - Kfli + HZi + H3i + Ali + A2i + ASI. - Rkeyi 147 31 309
9.2 2.0 324
IMigt = -HI-yp1 - Kl yky - K2;-yxa + H2; - ypo, + H3, yes - -
+A1- YAL + A2- VA2 + A3- YA3, Rkey. YRkey
1 i 1 i 1 i i
M; = EMgravi - ):Mlati
ZMj
xR =
1 ZV;
[P0
Lbrg 0-ft
T W e )
EV] - EMgravi = ZMlati = 2Ml _ EH] - Rkeyl = XRj = Lbr-gi =
77.7| KIf| 1616| kip|474| kip | 1142| kip|0.0| ki|149.5| ki |14.60|ft |32.500 ft
84.7 1773 501 1272 0.0 243 15.02 32.500
91.0 1909 514 1395 10.0 28.1 15.32 32.500
96.4 2019 516 1503 0.0 30.9 15.59 32.500
1999 2082 509 1573 0.0 324( 15.75 32.500
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Title _Samuels Ave. Dam Date:

raining wall at righ By:
_ | " — CDM04188 v
Freese and Nichols
Bearing Capacity: (per EM 1110-1-1905)
¢ = cfj ¢ = 0.0psf
¢ = b ¢ =32.0deg
Yeff *= Yfill_eff Yeff = 65.0 pef
YH_eff = Yeff YH_eff = 65.0pef 29.4
Lirg, 30.0
Befr = Lgg—2- - XR Begr=1| 3006 |ft
1 1
312
L31.5 J
Table 4-3°
A 2
Ny o= tan] 45 - deg + ~ Ny = 3.255
b ( g 2] ¢
Ny = if{§ 20,10, -¢" ‘a“(¢)) Ny =232
N = if| ¢ =0,5.14,(Ny — 1) - cot(s) | N =35.5
Ny = if| § =0,0.00,(Ng — 1) - tan(14- ¢) | N, =220
, . _ 24.07
Inclined Joading correction;
(Ruey, + K1+ K2,) 23.95
0; = atan 8=} 2352 |deg
L Vi J 272
. 0.537
|' - 21.57 0.539
Eei, = if] & =0,(1 ) { J ' &ci =| 0.546
i L 90 - deg 90 - deg J 0559 0.061
[ Lo 578 0.063
yi, = iqu: =9,1.0, 1f|_61 q),(l - —J Eyi=10.070 0.537
"| 0.084 0539
=i $=0,[1 - LOJOGJ i =| 0.546
S |_¢ ( 90 - dng ( 90 - deg) ] 323 g
325 0.559
B.:= Lprg B=|325 |t LU--578J
1
32.5
W= 100 - ft k32.5J
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Title _Samuels Ave. Dam
Training wall at right

Date:
By:

. CDM04188 v .
Freese and Nichols '
Foundation depth correction: (at toe)
D = thae D= 6.0t
OD_eff = Yeff - D oD _off = 390.0psf 1.067
1 1.067
2 D
fod = 1+ 02 (Ny)" - = Eog = | 1.067
i 1.067
L Ll 067 J 1022
22 '
£ 1401 [tan(% deg + L degj J 2 Loz
yd 10, = : -+ deg o =|1.022
i 2 B, Syd_10 1033
. 1.022
Z ] k 1.033
' (Ng)? - 2 PO =l 103
= iff ¢ £10 deg, + — - J1+01- L= g=11.
Eyd P 2,&yd 0 10- deg (&m_mi viyd_q) o 3 J Losa\ >
i 1.033 |
1.033
1.033
qui = g'ydi Gqd = 1.033
1 34.127
USACE EM 1110-1-1905, Eq. 4-16:
11 34,311
, 1
qu_toe, "= ¢ Ne~ §ed- ei + 5 Betf, ' YH_eff - Ny -Eyd-&yi+ oD eff Ng &qd - Sqi Qu_toe = | 34.487 | ksf (
34.639
Foundation depth correction: (at heel) 34.731
D= Egrade — Eftg + thase + hp D=138.0ft
OD eoff heel = Yeff* D o _eff = 0.390ksf 1422
1 1.422
£ oaem1ann (w2 _Il = | 1.422
1 Sed 1.139
— 1.422
2\ kl 422 L
10 - deg D ,
=1+ 01| tan! 45 deg + - — =| 1.139 _
Syd_10, [ ( g 5 ) J B, Syd 10 1211
) 1.139
Z ] Ll 139 1.211
= if] ¢ < 10 - deg, +-—-—-——~—~( - 1+ 01-{Ng) = Eq=11.211
Syd P 2,5vd 0 10 deg Eyd_10, éyd_o) ( ¢) - J N
i 1.211
1211 Ll 211 J
Eqd = &yd, gga=| 1211 '
1 39.994
USACE EM 1110-1-1905, Eq 4-16:
1. 40.210
1
Qu_heel, = € Ng-bed &oi + "2“ ‘ Be’ffi “YH eff Ny &yd &yi+ oD eff Ng &qd Sqi Qu_heel = | 40416 | ksf
| 40.593
\ 40702
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Title _Samuels Ave. Dam Date;

ining wall at righ By:
Freese and Nichols
check_upliﬂ]. = Lfig — Lbrgi - Lupliﬁi cheu:k_uplifti =
ok := if (max(|check_uplift] } < 0.001 - ft, ok, "Uplift assumptions do not match bearing area." ) 0.0000 | ft
0.0000
ok = "Ok" 0.0000
0.0000
Horg 10.0000
ebrgi = 5 - XRi :
nv;  ZVi-Cbrg,
Obrg_toe = +
— 1 L 2
brg.i (Lbrgi)
6
. Vi e
Cbrg_heel, = LV _ ' .brgi . ( _ clu_[toe:i qughee}i )
= Lbrg. Ly, 2 Fsbi'gi = i .
i g | Ubrg_toei O'brg_heeli J
6
100.0
Lbg, 100.0
% =— % =| 100.0 | %
°brgi Lig obrg; o
100.0
LIO0.0 J
ok = if(%brgl > 75 - %, 0k, "OT instability: LC#l“) Lpg = 32.5ft
ok = if(%brg > 100%, ok, "OT instability: LC#n") tw bot = 4.6 1t
n _
Lﬁg
ebrgi = 0'brg_toei = Ubrg_heeli = Lfig - Lbrgi = ‘4_ =8.125#
1.56 {{t 3.080| ksf 1.7051 ksf 1108 0.000 | ft
1.23 3.199 12.012 10.73 0.000 0
0.93 3.278 2.322 FStrg = 10.52 0.000 0
0.66 3.328 2,606 .
0.50 3.354| 2 701 a1, e Puptift =) 0|+ #
. 3 79 Ll 03 SJ 0.000 .
ok '= if| max| ILbrg - (Lﬂg - Luplift)!J < 0.001 - ft, ok, "Uplift area does not match | LOJ
ok = if(FSbrg < 2,"Bearing problem L.C#1" ,ok)
! Litg = 32.5 1t
ok = if (FSbrg < 3,"Bearing problem LC#n" ,okJ
n
ok = "Ok"
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Title _Samuels Ave. Dam Date:
l. ining wall at righ By:
W T S— CDM04188 v
Freese and Nichols
Base Pressures:
Lfig o . :
efig '= —— —XR {(eccentricity with respect to the fooling centroid)
i 2 i
SH; + Ryey, =ZVj = Cltg, = XRi = Cbrg_heel, =  Cbrg_toe, =
i _
o] we L707] ¥f 1.56 | ft 14.69 | ft 1.705] ksf [3.080] ksf
5 4'3 84.7 1.23 15.02 2.012 3.199
28' : 91.0 0.93 15.32 2.322 3.278
30'9 6.4 0.66 15.59 2.606 3.328
374 99.9 0.50 15.75 2.791 3.354
100.0
L 100.0
Lirg, =32.50ft ™8 | 100.0 |%
1 Lftg
100.0
klOO‘O
TAST\CALCS\Twall right P 517.med CDM(4188 14 OF 34

7:56 AM 1/3/2005 1/3/2005 7:56 AM




Title _Samuels Ave. Dam Date:

Training wall at right By:
CDM04188 v

Freese and Nichols

Sliding Analysis:
Function Definitions-

c1(dg) =2 - tan(dg)

¢2(¢d.B) = 1 — tan(9q) - tan(p) - [

) + \/01 4 - ¢y g, Bﬂ
)

0‘drlvmg((bd B = —atan

2

) — Lwsgs - sten

Lp = max, | tan{p Lg =0.0ft
7 on )
Sliding Analysis #1;
Bwi= P By = 33.7 deg
32.0
320
bi= o1 ¢ =320 | deg
19.9
¢:= 0-ksf 320 103
( tan(cpi)} Lsz‘.o J '
4 = atan $g =| 18.8 |deg
i k FS; ) i
i 18.2
49.1 L . 5J
499
atan(tan(B) -F81 =508 |deg (back solve for minimum ¢ value for stable slope 8, EM 1110-2-2502, pg. 3-31)
517 491
52.9 J 49.9

di= ucl((bd) +4- c2(¢d Bw)<0) atan(tdn(BW)Fsii),q)i} ¢ =| 508 |[deg  (substitue minimum ¢ if

slope is unstable)

51.7
tangs)) Ls29) 337

337

FS;.
k i } bg 1b =] 33.7 jdeg
rp. = adnvmg(ti)d_mi,ﬂw) Yy
-3 337
hyp = (Egrade + Lyss tan(Bw)) - (Ebftg - hkey) hip =45.01t -33.7 1000 0
Bib oip=|-337 |deg 1000.0
cos(— albi)-(tan(— albi)"tan(ﬁ“ _33.7
Lmax if; _OLIb = ¢d 1b.» 1000 - 11, Liax = | 1000.0 |ft
L cos(mo'.]b.) -33.7
i - 1000.0
hla]. = ifLLB < Lmaxi:hlh +Lg- (tan(ﬁ) - tan(—otlbi)),() ftJ 1000 0
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDMQ04188 v (

Freese and Nichols

| He .
= e
Sliding Analysis #1
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Title _Samuels Ave. Dam Date:
Training wall at right By:
_ f CbM04188 v
Freese and Nichols
Criving Wedge (#1a): 45.0
By =0 deg By = 0.0deg 45.0
hip={450 |ft
¢ = sl ¢ =32.0deg 45.0
19.9 L45.0 J
c:= 0 ksf
(o) 193
1
b4 = atan '—aEi —54.9 pa=1 188 |deg
: =, 18 2
-547
0= “driving(‘bdi:f’w) o=|~544 |deg 17 SJ 45.0
-54.1 450
h; = hig k—ss.s J B0 7550
h 45. 0 552
i
= , L45 0/ :|s54|n
! cos(—ai) . (tan(—ai) - tan(ﬁw)) 556 35.0
308
H_ Ewheell. - (Eftg ~ thase — hkey) Lg- tan _alb _|—| L55.8 J
hoat, = m: M heat =1 265 | ft
0-ft 316 223
" 31.9 18.0
Ly = —— Ly =322 |f
! tan(—rxi) 24.6
32.6
hoat 130 21.8
Lgat = st =| 19.0 | &t
1 tand —oq
(o) 16.1
hjegr = 0 ft 132
hright = hia
Dyest + hrighti Lsati hsati
W,:=ygp - | Ly ————— - 3 -
;= van - { Ly, 2 + {rsat =) — 1
91.3] kif
V=0
0K 92.5
Hp = 0-Kf 93.7
94.8
Hp:= 0 Kkif 96.2 46.8
§ = Yw 5 ( sat].) ( sati) = :
19.1
12,6
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- Title

Samuels Ave. Dam
Training wall at right

CDM04188

Freese and Nichols

Date:
By:

v

I:(Wi + V) (tan(tbdi) . cos(c.i) + sin(ai)) - Ui : tan(d)di) + (HL - HR) . (tan(q)di) . sin(ui) - cos(cxi))

+— L.
FS;
1

APy =

1

Driving Wedge (#1 b):

(cos(ai) - tan(ci) di) . sin(ai))

Bw =B By =33.7deg =337
-337
o= olp o =|-33.7 {deg 33.7
—337 33.7
dd:= bd 1b L‘33—7J dg=|33.7 |deg
43.0 33.7
45.0 L33.7 )
h=1450|ft (g0
Lp=L .
B Iy=00f 45.0 00
oo B 450J - 00 |ft
1
cos(al) 00 150
T LO-OJ 30.8
I'Z‘Wheeli - (Eﬂg ~ thase — hkey) Tl
hsatri = maxf i J_' hsatr = 26 5 ft
N 0 ft 973
35.0 ng oJ
e (B~ e~ i)~ — _H 30.8
heel, = \Eftg — thase — Hkey) —
hsaﬂi = max whee £ Y cos(ai) heat] =| 26.5 |1t
L 0.8 |l kzz.?,
[PRY}
18.0)
Lp H 0.0
Lsati = mi hsatri Lggr=1 00 |ft
utant(-a)dﬂ L0.0 45.0
0.0 J 45.0
h]efti = hlai hiep =| 45.0 |ft
45.0
Dyt = h
right 1b 450
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Title _Samuels Ave, Dam Date:
Training wall at right By:
o — CDMQ04188 v
Freese and Nichols
hlefti + hright\ hsatri + hsatli\
W.=yg1- | Ly J + (vsat = v£int) - Lsat | = W, =
_ 00| kf
V= 0. Lf 53
Hy := 0. kif 0.0
0.0
Hp =0 KIf 0.0

hsaatri + I'lsatli\ P 5
Ui el ""”“Z—_J 'J(hsatri - hsatli) + (Lh)
i(Wi + V) ‘ (tan(d}dl) cos(cxl) + sm(oa;)) - Ui . tan(¢d) + (HL - HR) . (tan(¢di) . sin(a,-) — cos(ai)) + -1;;—1— . Li}
APyp, = . i |
i (cos(ot;) - ta.n(d)di) : sm(ai))
Structure Wedge (#2) U =
Pw:=10-deg 0.000| Kf
0.000
= drl ¢ =32.0deg 0.000
19.9
c=0 ksf 0.000
; ( ) 0.000 19.3
¢q = atan amd bq =| 18.8 |deg
I FS8q i
i 18.2
hyey L17.‘5 J
o] ‘= atan . oy =33.4deg (angle of shear plane between toe and key)
key |
X —
L key o J
oy = 0 deg (angle of shear plane between key and heel)
X Lfe—x
o= o Tkey + 02 Mg~ They o = 13 0 deg {average angle of shear plane for structural wedge)
Lftg Lftg
L
L= —2 L=334ft
cos(a)
hgy = hyey hgp =7.0ft
L
Lg] = Xkey — ;ey Lg) = 10.6ft
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. Title _Samuels Ave. Dam Date:
..' Training wall at right By:
T — CDM04188 v
Freese and Nichols
2
Xg1 = g Lgt xg1 = 7.1ft
hgy - L.
S1 = ygat- —EITE S1 =4 7kIf
hgp = hiey hgy = 7.04t
Like
Lg2 = Lftg — Xkey — -2—y Lgy=1791t
Ls2
xg2 = Lg — T xgp =23.6ft
82 = ygat hgo - Lg2 52 =16.0kf
4 .
Wi = Z 'Wci + WWli + WWS]i + WWSZi + nggi + WWS4§ + Wyygs -+ Wyyge + 51 + 82 + SBi
i=1

Uplift below structural wedge-
‘1tor:i =Yw- (Ewtoei - Ebftg)
uhéeli = Ywe LEwhecli - (Ebftg - hkey)J

5, = Tw* (Ewhee]i - Ewtoei)

i Lig —La1,

Lie
Y
Ukey, = Utoe, + 6ui " (Xkey -, ) +Yw Dkey

L
ok = 1'f|:|:ukey1 + Sul . (Lﬁg ~ Xkey + ¥ Ltli} = uheell:|,ok, "Uplift pressures do not clo'se.":i
ok = "0Ok"
u Lkey
= Uige, " | ¥key = ——
11. toe, key 5
Lkey
Xkey — )
Xyl = —————— Xy =534
ul 5 ul
Lkey
3 Xkey ~ 2
u2i = (ukey]. utoei) 5
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Title _Samuels Ave. Dam Date:
Training wall at right By:

CDMQ4188 v
Freese and Nichols
Lke
X2 = % . (Xkey - 1; y) Xy2 = 71.1ft

Lxey
u3i = “keyi - (Lﬂg - Lﬂi — Xkey + T

Lkey 1 Lkey
Ru3, = Xkey ~ —'2_ + 5 “| Lerg — Ltll. — | Xkey ~ T

Lkey
[Lﬁg - I-ftli — Xkey T 5
u4i = (uheeli - ‘lkeyi) ' )

Liey 2 Lic

ey , ey
= —_—— - A — — ——

Xu4i Xkey ) 3 [Lﬂg Ltli (Xkey 5

us, = Uhee, - LtIi
Ly,

1
Xu5i = Lftg - —*2—

U:=u +up +uy +ug +us
1 i i i i i

u1i “ Xyl t uzi X2t u3i ' Xugi -+ u;;i ' XU4i + u5i . xugi

IMgray, = LZ We, %, + Wwi - xwi+ Wwsy - xws1 + Wws, - xwsa, + Wiss, - xwss, | -
i=1
+ Wiysq - xws4, + Wwss- xwss + Wwse- xwse + S1-xs1 + 52-x52+ Sp, - x5p ~ (U xu )
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Title _Samuels Ave. Dam Date:
Training wall at right By:

. CDM04188 v
Freese and Nichols
hAZi = Ewheel, — Ebftg + hyey hA:ai =
haa, 35.00] ft
YA21 = ) - hkey 30.75 YAZI -
A2, = kog - ¥fill - hA1 - Az, 26.50 10.50 | A2, =
! ! 22.25 8.38
ha3 i=hag 18.00 6.25 00] Kfpys =
' ! 13.2 !
has. alid I 35.00] ft
S 2.00 : : -
A3, '= — ~Bkey 8.7 30.75 YA3,
has |2 05 26.50 il
A3.= ko ¥ A — 2225 3.25
;o5 ROt Yfill_eff 2 18.00 - A3i —
1.83
H3i =0 -kif 0.42 30.9 kif
23,9
hyp = E ~ Epfig + b -1.00
H2]. whee:li bitg key 177
o . 125
YHZJ. : 3 key 8.2
2
(o)
Hzi = Y 5
Mgy = —HL - (vein ) - KL (k1) K2 (ye) + B2, (i) + B3 (vma) -
+AT (YAL)+ A2 (va2) + A3+ (YA3) ~ Ry, (YRker)
IMgray, — ZMgt,
XR = —— .
i Wi - Ui I—’brgi = mm(3 : XRiaLftg)
oky = if|_|Lbrg; - (Lﬂg - Ltl_)| > 0.001 - ft, "Uplift assumptions wrong in sliding analysis.”, "Matched."
1 1 1
8y =
W, = Utge, = Uheel, = i Ugey, = up, = up = uz =
1 1 . f 1 1 1 -1
146.9] kif[1.125] ksf [2.188] ksf [192] £= [1767] kst [11953] kif [3410] KIf [38.649] Kf
1452 0.859 1.922 920 [1501 9.131 3.410 32.839
142.9 0.594 1.656 19.2 1.236 6.300 3.410 27.028
140.4 0.375 1.391 17.8 1.002 3.984 3.328 21.908]
139.6 0.375 1.125 0.6 0.915 3.984 2.867 20.008
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Title _Samuels Ave. Dam Date:
[raining wall at right By:
T — CDM04188 v
Freese and Nichols
uy = us = Xp3 = Xu4 = Xp§ = hgp = ym2 = H2,=
1 l, 1 1 1 1 1
4601, Kf [00] kf [216|f [252]f [325]|f 350]ft [ 47[ft 383| Kif
4.601 0.0 21.6 25.2 325 30.8 33| 295
4.601 0.0 21.6 25.2 325 26.5 18] 219
4.256 0.0 216 25.2 325 22.3 04| 155
2.301 0.0 2186 25.2 32,5 18.0 1.0 1041
Ui = KUi = ZMgray, = IMjat, = AR, = Lbrgi =
586| Kf [17.7|f 1825| kip [386| kip {16.3|ft 32.5|ft
50.0 17.9 1981 414 16.5 32.5
41.3 18.3 2118 428 16.6 325
335 18.7 2228 431 16.8 32.5
292 18.2 2291 425 16.9 32.5
Hp =0 kIf
1
2
(Ewtoe. - Eﬂg)
Hp =17 -
Ri W 2
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDM04188 v

Freese and Nichols

|:(Wi + V) . (tan(d)di) - cos(a) + sin(ot)) - Ui . tan(:l) d}_) + (HLi - HR1) . (tan((bdi) . S]'.n((il.) - cos(a)) L, L}

FS),
1
APy =
g (cos(a) - tan(q)d.) . sin((x))
1
H = Hp =
1 1
0.0] kif 45| kIf
0.0 1.9
0.0 0.4 "Matched."
0.0 0.0 "Matched."
0.0 0.0 oky =| "Matched.”
1
"Matched."
"Matched."
Liig ~ Lbrgi =
0.000 | f
0.000 0
0.000 0
O.FJOO Ly=|0| f
0.000 0

ok = if| max |Lbrg - (Lftg - L-tI)[J < 0.001 - ft,ok, "Uplift area does not match.” |

. . Lkey 3 : : L1 1 1"
ok = if rmn(Lbrg) < Xkey + T , "Uplift assumptions incorrect.” , ok ok = "0k
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Title _Samuels Ave. Dam Date:
Training wall af right By:
- CDMQ4188 v
Freese and Nichols
Resisting Wedge (#3):
Bw:=0-deg
b= ¢fin ¢ =32.0deg
c:= 0 - ksf 199
19.3
$q = atan| tan_((ﬂ bg =] 18.8 |deg 351
1 3, EERTY! .
; . 353
¢d
o= 45 deg — — k”-SJ ai=]35.6 |deg 10.442
2 359 10.376
thase ’
L= —— L36-2 J L=|10302 |ft
sinf ) 10233
Li . COS(OLi) - thase 10.149
W. = Ysat 2 Fw (Ewtoei - Eftg) L cos(ai)
thase
Ui =Yg (Ewtocsé — Epg + 5 J - Li
Hy =0 -Kf
Hp := 0 - kIf
V=0 kIf

|:(Wi + V) . (tan(¢ di) . cos(cx;) + sin(ai)) - Ui - tan(q)di) + (HL - HR) . (tah(é di) . sin(ai) - cos(a

..i.

)

< L

FSy. ;’
1 -

AP3 :

i

(cos(oni) — taﬂ(‘bdi) ’ sin(ai))

IP; = AP1g + APy + AP + AP35
i i i i

173

W.= U= AP, = APy}, = AP = APy = o 178
1 1 i i i i EPl =
0.7] kiffo.s| Wr {[-835] kit [oo0] Kr 75.6| Kf so| xif 00| kf FSi=|184
7.3 7.0 -80.2 0.0 74.1 6.4 0.2 1.90
5.0 42 -77.8 0.0 73.1 47 0.0 LI.QS J
3.2 19 -76.0 0.0 72.7 34 0.1
3.1 1.9 -75.2 0.0 72.0 3.3 0.1
ok = if(FSll = 1.33, ok, "Sliding instability: LC#I;‘)
ok := if(FSl > 150, ok, "Sliding instability: LC#n")
n
ok = "Ok"
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Title _Samuels Ave. Dam Date:

Training wall at right By:
, - [ — CDM04188 v
Freese and Nichols
Sliding Analysis #2: Lg =000t 320
32.0
= =133.74d
$i= ¢h1l Bw =P P * =|32.0 |deg
32.0 232
c:= 0 ksf L . J 4.7
( tan(¢i)\ 32.0 )
¢g = atan —— bg =| 24.1 |deg
l L5 ) " l;s
416 L22-5J
422
atan(tan(ﬁ) : FSQ.) —|430 |deg  (back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg. 3-31)
43.8 416

l452) o

bji= if|:[°1(¢d.)2 +4- c2(¢d_, BW) < O),atan(tan(ﬁw) : FSZ_),¢1:| o =|430 |deg (subst_itue minimum ¢ if
i i 1 438 slope is unstable)

37 \452)
(‘tan{03) 33.7

®d_1p, = =an =|33.7 |d
i k FSp. ) ¢d_1bi eg 337
33.7
-33.7
L33.7 J
Uib, = OLdriving(‘i’d_lbis[3\7\17) alp=| —33.7 |deg
-33.7
hip = (Egrade + Lwss: tan(BW)) - (Ebﬁg - hkey) hip=4501t L“33 7J
1000.0
T | 1|
cos — aqp, | tanf — ogp |—tan| By,
. L =1 1000.0 |ft
Limax, = ifj —01b, = d_t,1000- ft, ’c - - max 10000
L o~1v) J |
. 1000.0
45.0
hlai = ifLLﬁ < Lrnaxi:hib +1g- (tan(B) - tan(—albi)),() . ftJ hip=|45.0 |ft
45.0

L45.o )
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Title _Samueis Ave. Dam Date:
_Training wall at right By:
_CDMQ04188 Vv

Freese and Nichols

2 E 54

i, .

K’Ie-e«/ '

12z

Sliding Analysis #2
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| Title _Samuels Ave. Dam Date:
(J Trainin Il at righ By:
NS —— CDM04188 v
Freese and Nichols
Criving Wedge (#1a):
By = 0-deg Bw = 0.0deg
b= dfi ¢ =32.0deg
252
c=0 -ksf( 0 i,
tan
b4 = atan —ij 5758 b =] 24.1 |deg
i ( FSy.
‘ ~57.34 23.5
i = Gariving(Pd,Bw) 0 =| =57.03 |deg 225
-56.73
h=h -
;= hia 56.24 45.0
43.0
hi =hy, h=|450f /5331
1
n 45.0 53.45
: 1 450) .
L. = =1 5364 [ft
ki cos(woti) : (tan(—ai) - tan(BW)) 53.80 33.0
30.8
[T Ewhee, - (Eftg ~ thase — hkey) ~Lg- tan(—a 1b.) 1 54.13
hggt = m ! ' hgat =1 265 |t
1 0-ft 28.577 223
h 28.847 ng,o J
i
Ly = Ly =] 29.194 i ft
i tan{- 2223
anf o) 29.527
B 19.71
saf 30.079
Lgat = Legt =1 17.19 |ft
ten{-) 14.60
hjegy =0 - ft L12.03 J
hrighti =1hia
hjepy + hrighti Lsati hsati
W=yl Lhi~—2— + ('Ysat“Yﬁll)"T W, =
82.615| KkIf
V=0 kif 53619
Hp =0 kIf 84.822
85.960
Hp =0 Kf 87.710
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_ Title _Samuels Ave. Dam Date:
.. Training wall at right By:
" - CDMQ4188 v
Freese and Nichols '
45348
hat ) 35.099
U=y | = | (b2 + (Lt ) U=|26.159 [KIf
T 2 J ( sati) ( satl.) = .
18 504
12,179
. ; . C
[(Wi + V) - (tan(q;di) cos(oci) + sm(ai)) - Ui . tan(ci)di) + (HL - HR) . (tan(cbdi) : sm(_ai) - cos(o'.i)) + %-S-z- . L{|
AP1q = i
i (cos(ai) - tan(¢di) . sm(c,i))
Driving Wedge {#1b) Lg =001t
Bwi=P By = 33 7deg —33.7
~337
- o= agp o =1 —33.7 {deg 33.7
. 45.0 =337 37
ta'= g 1 45.0 337 bg=|33.7 |deg
33.7
Ly = La Lp=000 h=1450 1 00 L33.7J
45.0 0.0
Ly aso)
L= ™ 4507 L=|o00[f
- 35.0
CO8| 0 0.0
Exheel, — (Bfig — thase — Dkey) || Lo‘o J 308
hsatri ‘= max] ! JJ Bgpr =1 26.5 {ft
L 0 fi 223
. . 33:0 18.0
B 308
—(Egig — thase — Bkev) — —
hsatli = may Ewhee!i ( fig ™ Yase key) cos(cx;) H hggy =| 26,5 |ft
u 0. ft JJ 223
5o
18.0
,ﬂ Lp 0.0
Lsat. = m'i hsatri Lsat = 0.0 ﬂ
[Ty ] 00
anf o] LO'OJ 45.0
Bleft, = hia ' hieft = | 45.0 &
45.0
hyight = hyp bright = 45.01t
45.0
( hlefti + Byight ( hsa‘cri + hsa\tli
W, = yan- LLh 5 + (sat — vfitt) Lsat, - L~—2"-
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Title _Samuels Ave. Dam Date:

Training wall at righ By:
W - CDbM04188 v
Freese and Nichols
V=0 K W. =
i
Hy:=0-Kf 0.0| Kf
0.0
Hg =10 kif 0.0
hsaﬁi + hsat_li > 2 0.0
Ui = Ywe _'""E"""_— : J (hsatri - hsatli) + (Lh) 0.0

l:(Wi + V) . (tan(d)di) : cos(_ai) + sin(ai)) - Ui tan(d)di) + (HL - HR) . (tan(cbdi) sin(oci) - cos(ai)) + é . Li]

(cos(ui) - tan(¢di) ' Sin(“i))

H
Structure Wedge (#2): =

Bw:=10 deg 0.0} kIf
0.0
¢ = df $ =32.0deg 0.0
252
c=0 ksf 0.0
( ) 247 0.0
fa
bg = stan{ 20 g =| 24.1 |deg
i L FSz i
i 235

Lzz.s J

o =0 deg o = 0.0deg
Lit .
L= —* L=325H
cos(a)
hgy = hkey hgy =7.0ft
L
Lg] = Xkey - ;y Loy = 10.6ft
1
xg1 = —Z"LSI xg) = 534t
81 := ygat - gy Lgg S1=95kf
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Title _Samuels Ave. Dam Date:
L] Training wall at right By:
- . CDMQ4188 v
Freese and Nichols
hgp = bey hgp = 7.0%
L
Lgy = Lifig — Xkey — "—1;-)-’- Lgz =179
Lgo
xg2 = L — --2— xg2 =23.6ft
S2 := ygut- hgo - Lgo $2 = 16.0KIf

4

W= Z We + Wwi + Wwst, + Wwsz, + Wysa + Wivsq + Wwgs + Wwgg+ S1+ 52+ S
1 I H 1 3 1 1

i=1
Uplift below structural wedge-

utoei = Y LEwtOSi - (Ebﬂg - hkey)J

uhecl]. = Ywe I\Ewhee]i - (Ebftg - hkey)J

Tw - (Ewhe;il. - Ewtoe.)
1 1
6y =
! Lfyg - Lt21.

uli = utoei ‘ (Lftg - Lthi)
Lftg - Lt2i

X =
uIi 2

)

uz = (uheel. - utoe.) ’
i i i 2

2
xuzi = ; ‘ (Lﬁg - Lgi)

u3i = uheelj : (LtZi)
Ltz
1

Xu3i = Lftg - _2‘

U, =uj +uy +ug
i i

Uj, » Xyl + U - Xy + U3 - Xyl
1 1 i 1 1 1

Xy =
Yi U,
i

16.3
16.3
xgl = | 163 |ft
16.3

L15.3J

217
217
2= 217 [fi
21.7

L21.7J

17.2)

173
xy=|175 |t

177

L171J

TASTACALCS Twall right Dn 517.mcd
7:56 AM 1/3/2005

CDM04188
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CcDbM04188 v

Freese and Nichols

s )
ZMgray, = Z We, - + Wwi - xwi+ Wwsy - xwst + Wwsy, - 3wsz, + Wwss, - xws3, | -

i=1

+Wwse, - xws4, + Wwss xwss + Wwse - xwse + SU xs1+ 82 x5+ Sp_* Xgp — (Ui‘ XUi)

by = Ewtoe, - (Eofeg — hiey) L
bhI, , 25.00 | ft
YHII . 3 - key 20.75 yH]] =
2 .
16.
(hHli) >0 133 #
HI =y — 13.00 008 HI, =
1300} s 05| KIf
-2.67 13.5
Kl.:=0 Kf 267 | 85
5.3
K2i = 0 - kif 5.3

Moy = —HY - (van ) - K9 (k1) -K2; (ko) + 1 (vme,) + 3, (vis) -
+AL- (y Ala) + A2, (yAzi)_ + A3, (y A3i) ~ Riey, (}’Rkey)

IM grav; ~ z:N[la’ai

X _— .
R, W, - U, Lbrgi = rmn(S ' XR{,Lftg)

okui = ileLbrgi - (Lﬂg - Lﬂi)l > 0.001 - ft, "Uplift assumptions wrong in sliding analysis." , "Matched."

Wi = utoel. = uheeli = Bui ) uli = u2i = u3i =

151.6! kif|1.563| ksf |2.188| ksf ;192 Ef' 50.7811 kif | 10.156| kIf|0.000] kIf

150.0 1.297 1,922 19.2 ft 42,148 10.156 0.000

147.6 1.031 1.656 19.2 33.516 10.156 0.000

145.2 0.813 1.391 17.8 26.406 9.395 £0.000

144.3 0.813 1.125 9.6 26.406 5.078 0.000
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Title _Samuels Ave. Dam Date:
Training wall af right By:
 — CDMQ4188 v
Freese and Nichols
Xy3, = hgy = ym, = Hi=
1 1 i
325|ft 3500t | 47|t 38.3| kif
325] 30.8 33 29.5
32.5 26.5 18] 219
325 223 0.4 15,5
325 18.0 -1.0 10.1
Ui = XUi = z:Mgra\/f]. = ZMlmi = XRi = Lbrgi =
60,9 kif |17.2|ft 1834| kip 365 kip |16.2|ft 32511t
523 17.3 1990 393 16,4 325
437 17.5 2126 408 16.5 32.5
35.8 17.7 2237 412 18.7 325
31.5 171 2300 1414 16.7 32.5
Hy, =0 Kf
1
2
(Ewtoe. - Eftg)
HR = Yy A1
o IW 2
|:(W. + V) : (tan(ti)d) . cos(a) + sin(a)) -U.- tan(¢d) + (HL - HR) . (tan(cbd) . sin(u.) - cos(a)) + - L}
i i i i i i i FS;.
APy = . i |
1 (cos(a) - tan(d)d.) . sin(a))
1
Hr = Hy =
Li Ri ) “MatCth " Lftg - _T_,brgi =
0.0 kif 145 kIf ’ i
"Matched‘ T 0.000
0.0 1.9 5.000
0.0 0.4 oky =| "Matched." i 0
1 0.000
0.0 0.0 "Matched." 5500 0
0.0 0.0 L"Matched.“ 0'000 Lip=]0 |-ft
- 0

ok "= if} max| ]Lbrg - (Lﬁg - LtZ)U <0.001 ft,0k,"Uplift area does not match." |

- T 4 Lkey " H - M L H L
ok = if nnn(Lbrg) < Xkey + -—5-, Uplift assumptions incorrect.” , ok ok ="0k

TASTACALCS\Twall right Dn 517.med
7:56 AM 1/3/2005

CbMm04188
11312005 756 AM
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Title _Samuels Ave. Dam Date:

Training wall at right By:

. CDM04188 v
Freese and Nichols
Resisting vwedge [#3);
Bw = 0-deg
b = ¢l ¢ = 32.0deg
c=0 ksf 252
24.7
tan( )
bg = atan| 228 ¢g =241 |deg 324
i FSy i
‘1:) 235 329
: l223) | -
o= 45 - deg ~ — 22.5 ap=|33.0 |deg 24.250
2 133 24.089
thase + hkey ’
Li = o L33-8J L=|23886 ft
sin() 23.697
Li ’ CDS(U-i) . (tbase + hkey) L23.394 J
Wi = Ysat 7 T Yw (Ewtoei - Eftg) : Li : cos(oti)

thase + Dkey
U] = Yy [EWtOBi - Eﬁg o mem—— | . Ll

Hi =0 -Kf
Hp=0-kf
Vi=0-kf

FSs.
1

{(wi + v) : (tan(d) di) - cos(ory) + sin(ai)) - U, tan(.d}di) + (AL - HR) (tan(cbdi) - sinos) - cos(ai)) b — Li]

APy 1= — -
1 (cos(ai) - tan(d:di) - sm(ai))
1.33
IPj:= APy, + APy, + APo + AP3
) i i i i 1.36
Wi = Ui = APlag = APlbi = APzi = AP3i = P, = FS, =1 140
[323] wf[280] Wt [753] Wr [oo] kf [474] wf [287] kif  [05] Kf L1-44 |
26.6 215 -71.0 0.0 46.7 24.9 07 1.51
21.0 14.9 -B7.7 0.0 46.8 212 0.2
16.4 9.6 -65.2 0.0 47.5 18.0 0.3 Lheo = 22.5- ft
16.1 9.5 -64.2 0.0 46.7 17.6 0.0
' hyey=7-ft
ok = if(FSg1 > 1.33, 0k, "Sliding instability: LC#I“) Lag=3231
ok = if(FSgn > 1.50, 0k, "Sliding instability" LC#n") Litg - Xicoy ~ Ll;ey _179g Lte=10-H
ok = "Ok"
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Title _Samuels Ave. Dam Date:

-l Training wall at right By:
- CDM04188 v

Freese and Nichols

Downstream Training Wall at Right: (Grade = 527.0")

[*] Reference'T\ST\CALCS\Common geometry.med(R)

Geometry:

Ewal := 530 - ft

Efg = Eqn Eftg = 495.0ft
thage = 6 - ft

Ebfig *= Efig = thase Epfig = 489.0t

Egrade = 527 ft

ni=2>5
1=1.n
Ag:=10 ft {maximum height of retained water above water in basin)
527.0
Ay
Egrade - Eﬂg + —2— - 520.3
Ewheel, = Egrade — (i-1) , Ewheel =1 513.5 |ft
1 n-—1
517.0 506.8

5103 L - J
((Ewhee]. - AW)\ 5000
' Egwioc=! 503.5 |ft

L B ) | 496.8

B:—g 2 (Egrade Eftg):l * Egrade ﬂ

h.:mjw h=32.0ft
I | |

= ata.n(%) B =33.7deg

Ewtoei '= max

495.0

hg = 527 - ft - Egrade hg = 0.0ft

tW_tOp = 1.5. ft

(Ewall - Eﬁg)

- tw bot = 588 ft

tw bot™= tw top +

TASTVCALCSYTwall right Dn 527 med CDMO4188 10F 34
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| Title _Samuels Ave. Dam Date:
-. Training wall at right By:
W W —— CDM04188 v
Freese and Nichols
Lie = 100t
Lheet = 2601t
Lig = Lige + Lheel Lfig = 3601t
hyall = Ewall — Bgtg heat = 35.0 ft
hyey = 0.0t
Liey:= 4t Liey=4.0ft
Ly
Xkey = Ltoe + tw_bot — ’Tey Rkey = 13941
Constants:
Yo = 62 5pcf
Yo = 150.0pcf

Soil parameters:

YHll_eff = 65 0 pef
van = 130.0pef
ko fin=0.5

ogn =32 0deg

Yeat = 127.5pcf

{USACE EM 1110-2-2502, Eg. 3-9)

kop = ko_fin- (1 + sm(B)) kop =0777
Pre-Definitions:
. . . - Ibf
kip = 1000 - 1bf ksi = 1000 - psi ok = "Ok" Kif = 1000 “f-t-
Ibf Ibf Ibf
£ o
ORIGIN= 190 (must equal fo 1)
TAST\CALCS\Twall right Dn 527 med CDMO04188 2 OF 34
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N Title _Samuels Ave. Dam Date:
.. Training wall at right By:
CDM04188 v

Freese and Nichols

s wsdA |

wsp A e _%_ _
; ;"Cf

ing-I

psy
P

cl

&3

H-he'af

Lk

TASTCALCS\Twall right Dn 527.mcd CDMO04188 30F 34
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7:54 AM 1/3/2005

n Title _Samuels Ave. Dam Date:
.. Training wall at right By:
- CDM04188 v (
Freese and Nichuls
Analysis:
Gravity Loads:
hci = hyal hC1 =35.01ft
Lo = Lc =1,
C, tw_top C, 151
LC]
=L —_— =10.81ft
xC, toe T 2 xC,
WC] =Yoo hcl . LCI W'C1 =79kif
he = he =3501t
) hCl )
Lo =t -1 Lo =441t
C, = tw_bot ™ tw_top C, L e
LC2 N
= -_— =13.0ft
xc, Lige + LCl + 3 XC, 13.0
hCz . ch
We = yor ———— We =11.5Kf
G, Ye 5 C,
hc3 = thase hCS =601t
Lo = Lo =3601
¢, = Lg C,
LC3
= — =18.01t
xc, > AC,
We =ve-he - L We =324KF
C3 Te Cs C3 CS
hc4 = hgey hc4 =001t
= L =4.0ft
Lc, = Lkey Lc,
XC, = Xkey xC, = 1304
TASTMCALCS \Twall right Dn 527 med CDMD4188 40F 34
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f Title _Samuels Ave. Dam Date:
-. Training wall at right By:
- CDM04188 v
Freese and Nichols
W = M h . L = L},
C4 Ye ¢, Lc, WC4 0.0kIf
. 22.00
Weight of water at toe:
15.25
hw 1, = Ewtoe, ~ Efig hwi =| 8.50 [ft
1.75
Lw1 = Lioe Lw; =100 0.00
Lice
w1 = 2 AWl = 5.0ft 13.8
95
WWli = Yw e hWIi -Lw Wwi=| 53 |kif
1.1
Weight of water/soil at heel: 1200 L 0.0 J
25.25
bws1, = Evheel, — Bfig hwsy =1 18.50 | ft
1175
Lws1 = Lheel = tw_bot Lws1 =20 1ft L 500 J
Lwsi
XWs1 = Lioe + tw_bot + xws1 =259t 82.1
64.8
Wwsi, = ('Ysat) ~hwsi - Lwsi Wwsi = 47.5 |kIf
301
bwsz, = bwst, 400 LlZ-SJ
. ) 3.16
w_bot ~ ‘w_top
stzi = -hwszi Lywey =| 2.31 |ft 4
vall 147 14'8
Lwsa, Lo 63 J
XWS2, = Lioe + tw_bot — 3 xwsz =| 151 |ft
154
L15.7 J
TAST\CALCS\Twall right Dn 527.mcd CDM04188 5 OF 34
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_ Title _Samuels Ave. Dam Date:
.. Training wall at right By:
T — CDM04188 Vv
Freese and Nichols
hwsz - Lws2,
Wwsz = l(?’sat : l l
i 2 Wwsz, =
82| kif
h =K -E 5.1
WS?>i grade wheeii hwss =
2.7 i
L L L 1.1 00Tt L
ws3, = Lws1 + Lwsz, 52 68 Wws3, =
stg,i 13.5 24111t
xws3, = Lfg - 20.3 233 _
1 z 270 [224]
- N L 218 23.9|ft -
ws3, = vill - bws3, - Lws3, e LYW WS3, =
24.8 - 0.0] kf
hysa = hwss, 252 20.4
1
] 25.6 39.4
by bot = tw_top 56.8
L for e P h L -
WS4, o WS4, WS4, —3
0.01ft
Lws4,
x = TLg,—1L _ i 0.8 < _
ws4, = Lftg — Lws3, 3 7 WS4,
hws4. - Lwsq, 25 11.8}ft
¥ 1
Wwss4 = Yl 2 3.4 124y Wwss =
13.0
tw_bot — tw_top 0.0l kif
———— (Egrade - Eﬁg) + Lywsi 13.6 0
. byall 141 : -
Lygs = mu : 15 Lygs = 0.00ft
_hs 23
il ® 4 '
tan\p 5.9
hwgs = Lwss - tanp) hyygs = 0.00ft
2 (Ewall - Egrade) _
xwss = = Lwss + Lioe + tw top + ————————" " (tw_bot — tw_top) xwss = 11.884t
3 =P Byall - Eng (. =P
hwgs - Lwss
Wwss = ¥fill — Wwss = 0.0KIf
E -E
grade — Cftg
Lwsg=—7T"" (tw_bot - twutop) +Lwst —Lwss  Lwse=2411t
hwan
bwse = bwss hwse = 0.0t
Lwss
xws6 = Liig — — xwsg = 2391t
Wwse = 1aill (hwse - Lwss) Wygg = 0.0kIf
CDM04188 6 OF 34
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Title _Samuels Ave. Dam Date:

f-f. Training wall at right By:
_ - —— CDM04188 v
Freese and Nichols
Uplift:
Utoe, = Yw ' (Ewtoei - Ebﬂg) Ytoe, =
1.750] kst
uheeli = Yw (Ewhv.eeli - Ebftg) 1.328 Yheel, =
0.906 i
Vheel, ~ Ytoe. 2.375| ksf
: i 0.484-
Bspep, = T——— 1.953 Sseep. =
H —_ = i I
] psf
. . Lxey " 1.108 20.051 ‘E‘* N
ukitl. = uheeli Xkey 2 seep, 0,688 17 616 Uktti =
17.361 2.613] ksf
Ukht, = Wktt, + Lxey - asecpi 17.361 f;gi Ukht, =
8.681 L 2693] ksf
Ukib, 1= Ukt + Yw - hkey Ugeh, = —. 2233
i i i 0.791 1807
2.613| ksf 1'385
Ukhb_ = Uktb, + Lkey * Sscep, 2.162 Ukhb, = :
i i i 1737 i 0.825
1' - 2.693| ksf
oo o g~ Luplift 316 2233| __
Ul > 0.791 7807 Ul
1.385 15.6 |1t
Uli = utoei . Lﬂg 0.825 17.7 Uli =
18.0
) T 63.0| KIf
xy2, = 7 - |Lig — Luptift. ' 47.8 N
i3 ( :) 18.0 756 U2,
Liig 17.4] 20.8 | ft
U= (uhceli N ut°ci) 2 Uy 135 23.7
11.2] kit 24.0
{11.3 24.0
X3 = X xyy3 = 13.94t
U3 7 Py 11.3 us 24.0
11.3
U3, = (uktb. - uktt.) Lkey 56 0.0
1 1
0.0
, Luplitt U3 =| 0.0 |KIf
xy4, = Lftp -
: 2 0.0
Loo)
Lua = Luplift
U4, = upee - Lys,
1 1
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Title _Samuels Ave. Dam Date:

?.§l Training wall af right By:
| CDbM04188 v
Freese and Nichols
x4, = U4 =
j 1
338|ft [ 115 kif
Lateral load due to water at toe’
35.7 1.0
b1, = Ewtoe, — Ebfeg by = 360 0.0
hygy ' ! 36.0 0.0
yap = 28.00| 360| | 00
; " 21.25|  yg1 =
2 145 :
- (hHli) 772 9.331ft
T e T ' 7.08 Bl =
X 6.00 4.83 24.5] Kif
H2, ™= Ewheel, — Ebfig 558 121 by, =
hpp, 2.00 6.6 38.00| ft
YH2, = T3 1.9 31.25
5 1.1 24.50
b,
H2, =y ‘) 17.75 H2. =
o 2 — 11.00 1
hyys = hkey hys = 0.01t ! 45.1| kIf
1271 30.5
~bkey 104 18.8
YH3 = —-2— yus = 0.0ft 8.2 9.8
5.9 3.8
H3; = (ugiy, = ko | bH3 - a7| Hy=
1 1
N N . . 0.00] kIf
K1 = Piey K1 =00 0.00
0.00
Kli = Ui, - g 0.00 Kli =
0.00 0.0] Wf
hK2 = hyey hgo = 0.01t 50
bk 0.0
K2, = (oo, ~ ) = 0.0 K2, =
0.0 0.0} Kf
_hkey
YKL= yKi =00ft 0.0
0.0
-2
VK2 = ? ey vz = 0.01% 0.0
0.0
TASTACALCS\Twall right Dn 527 .med CDMO04188 8 OF 34

7:54 AM 1/3/2005 1/3/2005 7:54 AM




Title _Samuels Ave, Dam Date:

.. Training wall at right By:
e CDMQ04188 v
Freese and Nichols
Lateral ioad due to retained soilfwater:
hAll. = Egrade - Ewheeli hAli =
, 0.00] ft
YAl = Egrade =~ Ebfig — 7 - hal 6.75;  yal =
: 3 13.50 ’
(hAl_)z 20'25 38.00|ft
Al ==kop Yl - - i 33.50 Al. =
L 2 27.00 5550 1
i 0.0| kif
2450 53
20.00 53
20.7
=E -F Nan =
bp2 = Ewheel, — Ebtig A2, Y
hao 38.00|ft
YAD = —— 31.25] yay =
o2 2450 :
17'75 19.00 | ft
A2.:=kop vel hAl - bA2 i 15.63 A2, =
1 ' l 11.00 12.25 :
- 0.0| kif
haz = has 8.88 21.3 haz =
i i 5.50 354 i
ha3 : 38.00 | ft
i 36.3
YA3 = T 31.25 YA3 =
i 3 30.0 5150 i
(na3 )2 —— 12.67| 1t
A3, = kop - Yfill_eff- - i 10.42 A3 =
i - 2 11.00 YT,
. - 36.5| kif
Shear force due to sioped backfili: (EM 1110-2-2502, Fig. 4-7) 582 547
hy = Egra.de - Eﬁg ho = 32.0ft 3.67 152
_ 8.0
hi = hy + ten(B) - Lyss by =32 0ft —
, .
has, - tbasc)
P, = ko ¥iill - hAl - (hA2i ~ tbase) + Ko YHIi off- >
| | P, tht —ho}j |
Sp, = ift hy > hy,| ————1,0 - KIf
i 3-Lwss
xgp = Lfig xgp = 30.01t
TASTVCALCS\Twall right Dn 527.mcd CDMD4188 9 OF 34
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Title _Samuels Ave. Dam Date:

Training wall at right By:
W — CDM04188 v
Freese and Nichols
Sum forces:
4

V= Z Wci + lei + WWSli + stzi + st3i + WWS4i + Wwss + Wwgg + Sﬁi - (Uli + U"Zi + U3i + U4i)

i=1

(< )
EMgray, = LZ We, xc, + Wwi - xwi+ Wisy - xwst + Wwsz, - xws2, + Wwss, - xws3, + Wisq - xwsq, -
i=1 J

+Wwss - Xwss + Wwse - Xws6 + Sﬁl_ “XSp — (Uli- xUli + U?.i- XU2i + U3i SXyu3 + U4i XU4i)

Ryey = —H1. - KI. —-K2.+ H2. + H3. + Al. + AZ. + A3,
key, i j i i i i i i

L= = RS =
—hy, 259] KIf [oo| kif [57.1] Kf
YRkey = “—— YRkey = 0.0ft
A eym 33.3 0.0 64.7
33.9 0.0 70.0
IH;:= —Hli - Kli - K2i + Hzi + H3i + A1i + A:Zi + A3i - Rkeyi 575 o0 73.0
14.3 0.0 72.6
IMiqt = ~H1;- yur, — K1 yi1 — K2 yro + H2; - yio, + B3, yH3 -
+ Al ya1 + A% VA2 + A3 YA3 ~ Riey, - YRkey
EM; = IMgray ~ IMiat
ZM;
xR T T
i ZV;
Lo i maxd mi (B O,fj
S P
ftg
TV = EN-[f,rravl. = EMlatl = TM; = SH; = Riey. = XR. = Lbrgi =
70.1] wiff1533| kip[805| kip [ 728] kip [0.0] Mf |57.¢] KIf |10.30|ft |31.170ft
91.9 1972 885 1087 0.0 64.7 11.83 35.480
104.3 2254 922 1332 0.0 70.0 12.77 36.000
115.6 2515 930 1585 0.0 73.0 13.71 36.000
124 4 2725 925 1800 0.0 72.6 14.47 36.000
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' Title _Samuels Ave. Dam Date:
-. Training wall at right By:
: b CDM04188 v
Freese and Nichols
Bearing Capacity: (per EM 1110-1-1905)
¢ = chll ¢ =0.0psf
b = ¢s51) ¢ =32.0deg
Yeff ™= YAl eff Yeff = 65.0 pcf
YH_ eff = Yeff YH_eff = 65 Opef 25.6
Lbrg, 24.2
Beft, = Lfig —2- - XR. Befr=| 255 [t
1 1
274
Lzs 9 J
Table 4-3;
# 2
Ng = tan[45 deg + 5) N =3.255
Ny = if(0 =0,1.0, - " ) Ny =232
Ngi= if 6 =0,5.14,(Ng - 1) - cot(¢) | N, = 35.5
N, i= if] 6 =0,0.00,(Ng — 1) tan{14 §) | Ny =22.0
39.18
inclined loading correction:
(Rkey. + K1+ Kzﬂ 35.15
0= atan : 6 =| 33.87 | deg
\ Vi J 3226
: 0.319
( | 30.25 0371
Eoi = if] & =o,[1 ] [ J £ci=| 0.389
011 L 90 . deg 90 . ng J “ 0.412 0.000
[ 0.441 0000
L= if|_¢ =0,10, lfl_el ¢,[1 - —] gi=| 0000 0319
' . 0.000
| 1 0.371
C=if) ¢ =0, 1 - 2988x 10~ 0.389
E"qli ' |_¢ ( 90 - degj ( 50 deg) _J 312 L )|
155 0412
B, := Lpry B={360 |ft 0441)
1
36.0
W= 100 fi Lss.oJ

TASTACALCS\Twall right Dn 527 med
7:54 AM 1/3/2005

CDMO4188
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Title _Samuels Ave. Dam Date:

-. Training wall at right By:
T — CDM04188 v
Freese and Nichols
Foundation depth correction: (at toe)
D= thage D=60ft
OD eff = Yeff ' D oD eff = 390.0psf 1.069
2 1.061
2 D _
bed = 1402 (N}~ - 5 Ecq=| 1.060
i 1.060
1
5 LI.OGO 1.023
( 2\ 1020
10 - deg D
=1+01- 45 . deg + C—
Srd_10, Lw{ & 2 j J B, Eyd_10=| 1.020
i 1.035
. 1.020
- _! L 1.031
g = if| ¢ <10 deg,k PR 3 -t 1+01(N)2 D 1"020’5, =| 1030
vd; L - &5 07 0 den ( rd 10, “’d—o)’ e B.J 1.035Y 9
i 1.030
1.031
1.030
Sqd, = &yd Eqd=| 1030
11 18.054
USACE EM 1110-1-1905, Eq. 4-16&:
LI-' 18.051
1
Qu_toe = €~ Ne-&ed- &ci + "2' : Beffi "YH eif * Ny - &yd - &yi + 0D eff - Ng - &qa Eqi Qu_toe = | 18.054 | kst
18.058
Foundation depth correction: (at heel) 18.061
D= Bgrade — Eftg + thase + hp D=380ft
OD_eff heel ™= Yeff D OD_eff = 0.390ksf 1.440
1 1.386
£ —tann a2 B Eca=1 1.381
1 1.145
= 1.381
( 2\ ? L1 381 J P18
10 - deg D : _
Evd j0.0= 1+ 01 Ltau(45-deg+ jJ .= E.d 10=| 1.126
yd_10, 2 B, rd_10 (1220
| 1.126
_ _’ L 196 1193
. b - 2 D .
= iff ¢ <10 deg, — - Jd+01-(NgJ< - — ={ 1.190
&ydi Ld) 2.8yd_0 10- dog (éyd_mi ﬁyd_o) ( ¢) 5 _I 1220 Eyd
i 1.190
1.193 kl 190 J
Saqd, = Eyd, Eqa=| 1190 |
: 1 20,942
USACE EM 1110-1-1905, Eq. 4-16:;
Ll 20938
1
Qu_heel = € Ne' Sed- Eei + 5 : Bcffl_ “YH off ' Ny Gyd" Syi+ oD eff Ng- £qd &qi Qu_heel = | 20.942 | ksf
20.947
20.950 J
TASTACALCS\Twall right Dn 527 med CDM04188 12 OF 34

7:54 AM 1/3/2005 1/3/2005 7:54 AM




Title _Samuels Ave. Dam Date:

Training wall at right By:
_ T — CDM04188 v
Freese and Nichols
check uplift. := Lo — Lirg — Luplift, check_uplift. =
1 i 1 [
ok = if (max( |check uplift] ) < 0.001 - fi, ok, "Uplift assumptions do not match bearing area." ) -0.0003 } ft
0.0001
ok = "Ok" 0.0000
0.0000
o 0.0000
ebrg]. Ty T XRi
EVi ZVI . Cbrgi
Cbrg_toe, -~ -
= 2
i Lbrgi (Lbrgi)
6
. IV
p = Vi _ P g ( Qu_toe, ( Yu_heel, ))
brg_heel, - Ubrg 2 FSbrg = mit} ———— ,if| Ohrg heel, # 0 psf,————, 100
i (b"rgi) ! L‘:’brg_toe:i B Sbrg_heel. JJ
6
86.6
Lbrgi 98.6
° =— Yobre =1 100.0 | %
A‘brgi Lag obrg, °
100.0
100 0:
ok = if(%brgl > 75 - %, 0k, "OT instability: LC#I") Lfig = 36.0 ft
ok = if(%brg > 100%, ok, "OT instability: LC#n") ty bot = 591t
n a
Lﬁg
f’brgl. = c)'brg_f:oei = O'brf,{_hef:li = Lfig - Lbrgi = T =9.0001t
5.20ft 4.495| ksf 0.000| ksf 4.02 4.830 | ft
5.91 5.179 0.000 3.49 0.520 4830
5.23 5418 0.374 Fsbrgi =333 0.000 0.520
4.29 5.508 0.914 308 0.000 Lypig=| 0 | &
3.53 5.491 1.421 0.000
3.29 0
ok ‘= if{ max] |Lrg — (Lfig — Luptift)| | < 0.001 - f, 0k, "Uplift arca does not match k 0 )
ok = if (FSbrg < 2,"Bearing problem LC#1" ,ok)
k Lpg = 36.01t
ok = if (Fsbrg < 3,"Bearing problem LC#n", ok)
1}
ok = "Ok"
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Freese and Nichols

Title

Samuels Ave, Dam Date:
Training wall at right By:
CDM04188 v

Base Pressures:

efg, = —— ~ xR,
gl 2 i

(eccentricity with respect to the footing centroid)

£H; + Rgey, = TV; = eﬁgi = xRi = Ubrg_heeli = Gbrg_toci =
i -
=7 we | 70| Wf 7616 10.39| ft 0.000| ksf [4.405] ksf
5 v 91.9 6.17 11.83 0.000 5.179
=50 104.3 523 12.77 0.374 5.418
=30 115.6 4.29 13.71 0.914 5.508
=3 124.4 3.53 14.47 1.421 5.491
86.6
L - 98.6
b
Lorg, = 3L17R 8 11000 |%
Mg | 000
1000
TAST\CALCS\Twall right Dn 527.med CDM04188
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~~

Title _Samuels Ave, Dam Date:
Training wall at right By:
CDM04188 v

Freese and Nichols

Sliding Analysis:

Function Definitions:

Cl(d)d) =2 fan(tbd)

co(pa.B) = 1~ [ta“ )
01 ¢d +\/61 (d)dsﬁ)}

adnvmg(q)d B):

H*‘

— Lwss — Lwse H

Lp = max, | tan{p) Lg = 0.0ft
U en )
Sliding Analysis #1:
Pw =P By =33.7deg
32.0
32.0
i = b1l
=| 320 |de
¢ s 247
c= 0. ksf 320
L J 23.6
( tan{ ¢ 1 32.0
. ¢d = atan og =|22.5 deg
k FS1 ) i
21.2
422 L 9 9J
43.6
tan(tan(B) -FSy ) =|45.2 [deg {back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg. 3-31}

47.0 422

0.1 36

e (o) & oo <lomfp)- o] |52 o a1

( tan(q;i)j L49.1 J 337
$d_tp, = atan T 33.7
L) $d_1b, =| 33.7 |deg
OL1’1)1. = 0'-drlvmg(‘i’d_lbin E’w) } 337
33 L33.7 J
hib = (Egrade + Lwss tan(ﬁw)) — (Ebfig — hiey) hhlb =38.0ft -33.7 3007590483.2
1o aip = —33.7 |deg 1000.0
cos(— a]b]_)-(tan(— albi)—tan(ﬁ“ 337 .
Limax_ = if] ~01p = 04_11,,1000 fi, Lmax=| 10000 &
1 L o cos{ 11 37 1000.0
i g .
hla], = ifLLB < Lmaxiahlb +1Lg (tan([.’)) - t"m(_albi)):o ’ ﬁJ 1000.0 )
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Title _Samuels Ave. Dam Date:

Trajning wall at right By:
CDM04188 v (

AT,

sz _ -7 st AN \
L ‘
T, P
Ls_D{:f ©
" Y lae
no "
" \images\twall rt 002 jpg"
Sliding Analysis #1
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, Title _Samuels Ave. Dam Date:
-. Training wall at right By:
T — CDM04188 v
Freese and Nichols
Driving Wedge (#1a): 38.0
By = 0-deg By = 0.0deg 38.0
hia=| 38.0 [ft
¢ = ban ¢ =32.0deg 38.0
24.7 Ls&o J
c:=0-ksf
o) 23.6
od = atan( t;nsda —57.3 0g=| 225 |deg
1
k ii ) —568 21.2
o= “driving(d’di:ﬁw) o=|-56.2 deg ng"g 38.0
-556 380
b= hig 549 J h=|380 Rt (457
38.0
h, ksg i 454
L.:= : =1 457 |ft
! cos( ) (tan( oa,) tan(ﬁw)) 6.1 38.0
31.3
.~ {Etg — thase ~ Pkey) — L - tan{~a1p, ) |1 46.4
oy, = |_|_EwhﬁelI ( flg ~ base ey) B ( l) L J hog=| 245 |8
1 0 fi 244 17.8
h, 24.9 Ln.o J
Ly = Ly=]254 |ft
i tan(~oy) 260 | izbj
Dsat L26.7 ) '
Lsat, = Lsat= 164 ft
'+ tan(-a) 122
hiegg:=10 ft 7.7
hright, = B1g,
( hjeft + hrighti\ Lsati “ hgat '
W= val LLhi' 5 + {vsat - vai1) -, W, =
50.0| Kif
Vi=0-kIf 06
Hy, =0 kif 62.2
64.0
Hp = 0. kif 65.8 53.6
(hsat\ 2 36‘5
U=y - J \/ hsat (Lsat]_) U=122.6 |kif
119
46

CDMO04188

TASTVCALCS\Twall right Dn 527.mcd
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‘ | Title _Samuels Ave. Dam Date:
-. Training wall at right By:
i CDM04188 v

Freese and Nichols

SN

{(Wi + V) . (tan((bdi) : cos(ai) + sin(ai)) - Ui‘ tan(¢ di) 4+ (HL - HR) . (tan(d)di) : sin(ai) - cos((xi)) + E;—l - Li}
(cos((xi) - tan(d)di) . sin(ai))

1

APla_i =

Driving Wedge (#1b}:

Bw =B Bw = 33.7deg =337
-33.7

o= Op oa=|-337 ideg 337
-337 337

o= 04 Ib k_33‘7 bg=| 33.7 {deg
38.0 337
380 3&7J

_ h=] 380 |ft 0.0
Ln=1g L =008 380 oo
L o) ¢ -
! cos(ai) '

0.0 38.0
LOUJ 31.3
I'Ewheeli - (Eftg — thase — hkey) —H )

hgatr, = m begrr = | 24.5 |ft
1 0-f 17.8
' 3840 L110J

Jrtnenen- 2] o
hsatli = wheel, g thase & cos(ai) hgat) = | 24.5
il 0 f | 178

uu L
1LOJ
Lsatl. = mi hsatrj Lsat = 0.0 ft

[Ty ] ™ B

ft

38.0
hlefti = hla.1 hieft = | 38.0 |ft
3R.0
hright = hip
me 38.0

3y
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( hsatri + hsatli\

: - | Title _Samuels Ave. Dam Date:
-;. Training wall at right By:
' Freese and Nichols CLOMDA188 Y
[ e + hright ) ( hsatr, + Psatl, )
Wi = Yan- LL}] . - ) + (Ysat - Yﬁl]) ’ Lsa’ti ' L_'"_l'"""_']‘ Wi =
0.0] Kf
V= 0. Kif 0.0
Hp =0 kIf 0.0
0.0
H := 0 - KIf 0.0

2 2
Ui = Yw 5 J ‘ \/ (hsatrri - hsatli) + (Lh)
| . : : ¢ |
|.(Wi + V) . (tan(d)dl) - cos(ai) + sm(cxi)) - Ui- tan(d) di) + (HL - HR) ' (tan(d)di) . sm(cxi) - cos(ai)) + -Egl— . Lij
APl‘h = - . . 1
i (cos(ai) - tan((bdi) : sm(ai))
Structure Wedge (#2) U, =
0.000
¢ = dg ¢ =320deg 0.000
24.7
o= 0 kef 0.000
( ( ) 0.000 236
ba = atan - 02 bg =225 |deg
i L FS; i
i 212
hyey k19.9 J
o) = atan ——-L— o = 0.0deg (angle of shear plane between {oe and key)
key
P
)
ar =0 deg (angle of shear plane between key and heel)
X X
o= o key + oy M a =0.0deg (average angte of shear plane for structurat wedge)
Lig Ltg
Lg
L= —k L=3601
cos(or.)
bs1 = bey hgy = 0.0ft
L
Lg] = Xiey — f‘y Lg = 1190
TASTVCALCS\Twall right Dn 527.med CDMD4188 18 OF 34
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Title _Samuels Ave. Dam Date:

-| Training wall at right By:
r— i CDM04188 v
Freese and Nichols
2
Xxg] = -ST -Lgi xg] =794t
hgy - Lgy
SI = ygus - —%—-— S1 = 0.0klf
hg) 1= hyey hgy = 0.0t
Lie
Lgp = Litg — Xkey — 5 4 Lgo = 2011t
Ls2
Xgp = Lﬁg - —ES— xgy =2551
S2 = yeut- g2 Le2 S2 =0.0Kkif
4
Wi = Z We + Wiy + Wwst, + Wwen, + Wyysz, + Wyvgs + Wss + Wiyge + S1 + 52 + 5.
1 1 i 1 1 1 1
i=1

Uplift below structural wedge:
utr)e.i =Y (E'WTOC]. - Ebftg)

Uhegl, "= Tw - LEwheéli - (Ebftg - hkey)J

Yw " (‘E'wheeti - Ewtoei)

By =
i Litg — Ly,

Lkey H

5 * Yw - Dkey

Ukey, = Utoe, + 6ui : (Xkey -

Ly, :
ok = ifl:[“key] + Sul . (Lﬁg — Xkey * —~2-—-ey - LﬂJ = uheeIJ , ok, "Uplift pressures do not close “}

ok = "Ok"

u X Loy
uy = ‘ - —

11. toe, key 5
Lkey
Xkey — 2
Xyl = — xy] =594t
Lie
Y
(Xkcy - 5 ‘}
92, (B, o) S
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Title _Samuels Ave. Dam Date:

Training wall at right By:
W T — CDMQ4188 v
Freese and Nichgls
Xpg = % : (Xkey - Ll;ey] Xyo =791

Lkey
u3i = ukeyi ’ (Lftg - Ltli — Xkey + 5

Lkey 1 Lkey
— -—— g — . - - -
Xu?:i Xkey 5 5 |:Lftg I—ftli (xkey >

Liey
[Lftg - LtIi ~ Xkey T _2""']

2

Lkey 2 Liey
== - + = | Lfp — - -
}"114i Xkey 5 3 ftg Ltli Xkey 5

u4:’ = (‘-lhiaeli - ukeyi) ‘

U5 = Upeg)  Lip
3 1 1

Ltll.

Xys 1= Ly — ==—
115i fig 5

U=uy +uy +u3 +ug +us
1 i i i i i

u]i "Xyl T "‘2i ~Xy2 113i ' Xu3i + 1141. ' Xu4]. + 115i : xu5}.

X g
Y U,
1
3 )
IMgray = Z We, s xe + Wwr o xwi + Wwst- xwst + Wws2 - xws2, + Wwss, - xws3, ) -
i=1
+ Wiwse - xwsa + Wwss - xwss + Wwse - xwse + S1-xg3 + 82 xg + Sg, Xsp ~ (Ui' XUi)
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Title _Samuels Ave. Dam Date:

l. Training wall at right By:
A — CDM04188 v (
Freese and Nichols
baz = Bwhedt, ~ Ebftg + hkey haz =
ha2 . 38.00|ft
YAZi = _2_ - key 31.25 YAZJ -
A2.:=kop yan-hai -haz 2450} | 19.001ft Ap =
! ! 17.75 15.63
has3, = haz, 11.00 1225| 00| Mf hasz, =
213
8.88 ;
b3, - 532 38.00 | ft
YA31. = _3—— - hkey . 36.3 31 '25 YA3I =
ha3 2 30.0 24.50 12.67 | ft
. i 17.75
ASI. o= kOB YR eff —-—-——2 : 10.42 A3 =
11.00 517 ;
H3i =0 Kf 507 36.5| kif
= - 367 247
by : Ewheeli Epfig + hiey =5
N b, T 8.0
H2, =y T ey 31
2 _
(ha2) i
I-IZi =Y 5 L

21\}"‘[1.’:)1i = _Hli ' YHli) - Kli' (YKI) - Kzi' (YK2) + Hzl (YHzi) + H31 . (yH3)
+AlL (YAli) + A2, (YA2i) + A3 (YA31.) ~ Riey.* (YRkey)

EMgravi - ZMiati
iR = .
R, Wi - Ui Lbr:gi = Imn{S *R.> Lftg)

oky = ifULbrg. - (Lﬁg - Lt1_)| > 0.001 - ft, "Uplift assumptions wrong in sliding analysis ", "Matched "
1 1 i

8y =

W, = Utoe, = Uheol, = i Ukey, = g, = g, = ug =

155.8| kif{ 1.750] ksf |2.375| ksf | 185 p—Sf 1.9701 ksf | 20.781] kif |1.307| Kf |43.026| Kf

152.0 1.328 1.953 17.5 L T 15.771 1.234 36.506

148.1 0.906 1.531 17.4 1,112 10.762 1.224 26.837

144.3 0.484 1.109 17.4 0.691 5.752 1.224 16.659

143.5 0.375 0.688 8.7 0.478 4.453 0.612 11.534
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' | Title _Samuels Ave. Dam Date:
.. Training wall at right By:
, , CDM04188 v
Freese and Nichols
ug = us = Xu3 = Xud = Xy = by = yH2 = 12,=
1 1 1 i 1 1 1
4421 Kf [54] Wf 2281{ft 12641t | 340]|ft 3801ft [12.7|ft 451 Wf
4.969 0.6 23.8 27.8 35.9 31.3 10.4 30.5
5.052 .0 23.9 28.0 36.0 245 8.2 18.8
5.052| 0.0 23.9 2B.0 36.0 17.8 59 2.8
2.526 0.0 23.9 [ 28.0 36.0 11.0 37 3.8
Ui = in = EMgravi = EMlatl. = xR = Lbrgi
75.0| Kf |19.0|ft 1713| kip 805 kip |11.2(ft 33.7 _ft
58.2 10.2 1990 885 11.9 358.7
43.9 19.5 2254 922 12.8 36.0
287 20.4 2515 930 13.7 36.0
19.1 19.8 2725 g25 14.5 36.0
Hp =0.Kf
1
2
Ewtoe, ~ Eftg)
Hp =
R_l Yw 5
TAST\CALCS\Twall right Dn 527 med CDMD4188 23 OF 34
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDMQ04188 v

Freese and Nichols

[(W'i " V) : (tan(tb di) - cosla) + sin(q,)) -U,- tan(d)di) + (HLi - HRi) : (tan(fbdi) - sin(ce) - cos(a)) + —F-g—l- : L}

APq = :
i (cos(a) - tan(dld) sin(a))
1
Hy, = Hp =
1 1
0.0| kif 151 KIf
0.0 73
0.0 2.3 "Matched."
0.0 0.1 "Matched."
0.0 0.0 ok, =| "Matched.”
1
"Matched."
"Matched.”
Lo - Lbr,rg=i =
2.286 | ft
0.300 286
0.000 0.300
0.000

L= 0 -ft
0.000 il 1

ok = ifLmaxL thrg - (L&g - Lﬂ)l j<0 001 - ft, ok, "Uplift area does not match."_|

Ly
ok := if| (mjn(Lbrg) < Xkey —2iy , "Uplift assumptions incorrect.” , ok) ok = "Ok"

z-ﬂ,\
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Title _Samuels Ave. Dam Date:

.. Training wall at right By:
- CDM04188 v
Freese and Nichols
Resisting Wedge (#3):
Bw =0 -deg
o= dan ¢© =32.0deg
¢=0-ksf 24.7
23.6
g = atan(ﬂuﬂ\ bg =| 22.5 {deg 32.7
i L FS. i ’
&Jd 21.2 332
o= 45 deg — — 19.9 a;=| 33.8 |deg 11.118
th ’ 344 10 958
L= —— L35‘1J L=|10797 |ft
snf 10.622
L. - cos(oij) - thase 10.442
W= Ysat > + Yy (Ewtoej - Eﬁg) ‘L. cos(ai)

Thase
U= vy (Ewio.cai'E'f’tg'Jr 7 J L,

Hyp =0 kf
Hr =0 Kf
V=0 -kif

{(wi <) (ian{bg) - cosfs) + sin)) ~ U tan{6a) + (B~ Fg) - () i) - cosfo) + = Li}

FS;.
1

APy =

: (cos(cxi) - tan(d)di) : sin(ai))

IP; = APy + APqp + APo 4+ APy
i i i i

1.36
16.4| Kif[17.4] xif [-64.4] kf [0.0] Kf 52.3] KIf 1221 kif 01| kf FSi=| 151
12.2 12.5 -57.1 0.0 47.8 9.6 0.3 1.61
8.2 78 52.0 0.0 45.4 6.9 0.4 L1 73 J
4.3 32 -49.0 0.0 45.0 43 0.2
3.3 20 -48.1 0.0 44.9 35 0.3
ok = if(FSll > 1.33, ok, "Sliding instability: LC#I")
ok = if(FSl = 1.50, ok, "Sliding instability: LC#n")
n
ok = "Ok"
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Title _Samuels Ave. Dam Date:

-. Training wall at right By:
e CDM04188 v
Freese and Nichols
Sliding Analysis #2: L =0.00ft 32.0
bim Py =B By = 33.7deg 320
i™= ¢an ¢ =| 32.0 |deg
120 24.7
¢ =0 ksf ‘
23.6
$q = atan b =| 225 |deg
1 k FSz_ J ) i
; 212
422 19.9
43.6
atan(tan(ﬁ) . FSz,) =1452 |deg (back solve for minimum ¢ value for stable siope B, EM 1110-2-2502, pg. 3-31)

47.0 4.9

L49 IJ 43.6

b= ifl:(cl(ebd_)z +4. cz(q)d_,;sw) < O),atan(tan(f_’)w) : Fszv),q,i} $=1452 [deg  (substitue minimum ¢ if
! ! : slope is unstable)

470
33.7 L 49 1)
o ( tan(mﬂ 33.7
b 1, = 2t g ba b = | 337 |deg
L = J T -33.7
B 33.7
L33.7 J e
O1p, = adriving(d)d_lbi,Bw) aip=| —337 |deg
—33.7
bib = (Egrade + Lwss  tan{By)) ~ (Evfig — Brey) b1p =380t L—33‘-7J
9
30x 10
hyy
1000.0
i 1o, on(B) “ Lyax=| 10000 |f
Lmaxi = if] ~aih, = ¢d—1bi’1000 i, : ax
L COS(‘albi) J 1000.0
, \ 10000 )
38.0
By = if] Lg < Tmax,Bib+ L (tan(ﬁ) —tan(—cxlbi)),o Bl hia=| 380 |f
38.0
38.0
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDM04188 v

Freese and Nichols

94 ] Y4

: “ U,
‘g{ﬁe-e”-?
Stiding Analysis #2
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Title _Samuels Ave. Dam Date:
-. Training wall at right By:
I — CDM04188 v (
Freese and Nichols |
Driving Wedge {(#1a}):
Bw:=0-deg Bw = 0.0deg
b = dgn ¢ =32.0deg
24.7
c:= 0. ksf 236
tan($) '
¢g =2 (‘o)) -57.34 bg=|22.5 |deg
: FSp. J
1 -56.80 21.2
o= adﬂving(q) di,Bw) o =|-56.24 ideg le.gJ
-55.61
..=h _ J
i Py 2493 38.0
380
h = hig h=|380 1% (4514
1
B 380 4541
1
L= 38-0J =t 4571 &
i Y (tanl o) — tani 380
corlca) () ()
313
[T Ewheet, — (Bfig — thase — hkey) — Lp tan(ﬂalb.) ] 4643
hgat, == m: ! : ! hgat =1 24.5 |1t
0 ft 24 360 17.8
b 24.865 ku.o J
1 .
Ly = Ly =| 25400 |ft
" an(-oy) - 24.36
26.013
h 20.45
sat, 26.677
Leat, = —F—~ Loyt = | 1638 |ft
: tan(—o'.i)
12.15
hyefe = 0 - ft 7.72
hrighti = hlai
( hjes + hright.\ Lgat  hgat,
W, = va1- | Ly - ——=—— | + (Ysat = vfill) ' ——— =
i 4 2 sat 1 2 i
50.011| kIf
Vi= 0k 60.617
Hp=0.1f 62.236
63.983
Hg = 0 kIf 65.787 (
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Tifle _Samuels Ave. Dam Date:
.. Training wall at right By:
f __CDMO04188 v
Freese and Nichols
53.601
(hsati\ > : 36.470
U= Yy - k . J (hsati) + (Lsat) U=| 22,562 [KIf
11932
4620
{(Wi + V) - (tau(cbdi) cos(ai) + sin(ai)) - Ui . tan(dpd) (HL ) ( (¢d) sm(a ) cos(o.i)) + ;—g:—z— . Li}
AP = i 1
= (cos( ) (cb d ) sm( ))
Driving Wedge (#1b): Lg =001t
Bw:=25 By =33.7deg 337
-33.7
o= alp o =| -33.7 |deg 33.9
38.0 ~337 7
dd:= 04 1b 380 L_,33“7J bq=|337 |deg
33.7
Ly =Lg I, =00ft h=) 3801 0.0 L33_7J
38.0 00
L, = L 380/ L=|o0|&
! cos(al) 0.0 380
_—Ewheel. - (Eftg ~ thase — hkey) —ﬂ L0.0J 313
hsatri = max ! Dgatr = | 245 | &
L 0-ft 17.8
- 380 Lu_o J
E ~ (Eftg — thase — b )————LB ﬂ 313
hsatl '=.max wheel; g ™ Yase ™ Tkey cos(ai) heayy =| 245 1 ft
|| 0 1] 17.8
LPRY) 110
Lsat = mi Dsatr, L= | 00 | 0
Uta (_“)EJJ_' LO'OJ 38.0
0.0
hlcfti = hia hiese = | 38.0 | ft
38.0
hright = h1p Bright = 38.0f1 L38 OJ
( hleﬂi + hright\ ( hsatr!. + hsatli\
W= i - LLh : + (‘/sat - Yﬁﬂ) Lsat, - L'""—;""‘""
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Title _Samuels Ave. Dam Date:

.. Training wall at right By:
. —— CDM04188 v
Freese and Nichols
=0 ki
Wi =
0.0
Hp =0 Kkf 0.0
( hsatr + hsatt \ 0.0
i i 2 2
Ui = Yt L'—%J J (hsatri - hsatli) + (Lh)' 0.0
- | | N
[(Wi + V) . (tan(¢ di) cos(oei) + sm(ai)) - Ui ‘ tan(ti)_di) + (I—IL - HR) : (tan(d)ds) . sm(ai) - cos(al)) + TSy . LiJ
APlb_ = - ) 1
i (cos(cxi) - tan(d)di) . sm(ai))
Structure Wedge (#2) =
Bw'=0-deg 0.0 Kf
0.0
¢ = b ¢ =320deg 0.0
247
c=0 ksf "y g‘g
bg = atan(tan('b)\ bq =225 |deg
) 1
i 212
19.9
a:=0 deg o = (0.0deg
L :
L= L=360f
coslat)
hgy = hyey hgy =0 0ft
1;
Lgy = )-;key——lég Lg1=1194t
1
Xg] = E Ls1 xg1 =554
S1:= ygai hg1 - Lgg S1 =0.0kif
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Title _Samuels AVe. Dam

Date:

-l Training wall at right By:
, | I— CDM04188 v
Freese and Nichols

hgy == hiey hgy = 0.01t

Ly
Lgp = Lfig — Xkey — _2_63/ Lgn =20.11t
L
Xgy = Lﬁgw-—zs—z- Xxgy =259t
$2 = ygat hgo - Lo S2 = 0.0kIf

4

Wi = Z We, + Wy + Wws), + Wwsz + Wwgs + Wiygg + Wiygs + Wiyge + S1+ 52 + 5.
1 1 1 |3 ) 1 1 1

i=1
Uplift below structural wedge:

‘-1‘mei = Yw LEwtoei - (Ebftg - hkcy)J

Uheel = Yw - LEwheell. ~ (Bong — hkey)J

Tw' (Ewheeii - Ewtoei)

8y =
i Lfg— Lt21.
uli = utoei (Lftg - Lt2i) 16.9)
Ltg-Lo 17.9
Xyl 1= ————— Xl =| 18.0 |t
i 2
18.0
(Lﬂg - Ltzi) (18.0 J
u2i = (“heell. - “toei) ’ ""'_'"5'_ 22.5
23.8
-2 _L Xq2 =1 24.0 |ft
Xu2, = 7 (Lﬁg t2i) u? .
240
U3 = Upeef - (LtZ) k24.0J
I 1 1
Ltzi
Xu3, = Lfgg ———
i 2

U =u; +up +us
1 i i i

0] Xyl T U2 -Xya + 13 - Xg3
1 1 1 1 1 1

XUE = G

1

19.0
19.2

xy=|195 |ft
204

L19‘3J

CDOMB4188

TAST\CALCS\Twall right Dn 527 med
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Title _Samuels Ave. Dam Date: -
Training wall at right By:
CDMQ04188 v -

Freese and Ni@hols

4 \

EMgray, = (Z We - xC + Wwl, - xwW1+ Wwsy - xws1 + Wivsz,  Xws2, + Wws3, - XWs3;

i=1
+Wwsa Xws4 + Wywss Xwss + Wwse  xwse + S1-xg1 + 82-xg2+ Sp. - Xsp — (Ui- XUi)

b1, = Fwtog, ~ (Epsig — hicey) by =
hHli h 28.00f1t
YHI =TT T Tkey 2125|  ym =
‘ 14.
(hHIi) it B Y E
HI, = Yy - - 7.75 —58 HI, =
600] o83 245| Wf
258 14.1
1.0

K2i =0 kIf 1.1
ZMlati = "‘Hli . (YHli) - Kli' (YKI) - K‘?‘i' (YKZ) + H21 (YH21) + H31 (YH3) - (

-E—Ali' (YAli) + Mi- (yAzi) + A3i- (YA?’i) - Rkeyi ‘ (yRkey)

ZMgfaVi - ZMlati
oo _
R W, - U, Lirg, = min(3 xR, Ltig)

W = ile Lbrgi - (Lftg - Lﬁi)‘ > 0.001 - ft, "Uplift assumpiions wrong in sliding analysis." , "Maiched.”

Sy =

W, = Uoe, = Uhee], = i up = uy = w3 =
i 1 1 1 1

1558] kiff1.750| ksf [2.375] ksf [ 185 pst 58.099| kIf [10.536]| KIf|5.429} kif

152.0 1328 1.953 75| O 47.414 11.156 0.586

148.1 0.906 1.531 17.4 32.625 11.250 0.000

144.3 0.484 1.109 174 17.438 11.250 0.000

1435 0.375 | 0.688 87 13.500 5.625 0.000

__ } )
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Title _Samuels Ave. Dam Date:

Training wall at right By:
' So— CDM04188 v
Freese and Nichols
Xp3 = hyp = VH2, = H2i =
1 1 1
34.9]ft seo|ft [127|& [451] KIf
35.9 313 10.4 305
36.0 245 8.2 18.8
36.0 17.8 5.9 9.8
36.0 1.0 37 38
Ui = XUi = ZMgravi = 2;NIiati = XRl. = Lbrgi =
750] Kif [180]|ft [1713] kip [805] kip [112|f [337|f
59.2 19.2 1990 B85 119 35.7
43.9 19.5 2254 922 12.8 36.0
28.7 20.4 2515 930 13.7 36.0
19.1 19.8 2725 925 145 36.0
Hy =0-kIf
1

)

Hn = .
Ri Yw 5

{(Wi + V) (tan(q) éi) . code) + sin(cx)) - U, tan(:b di) + (HLi - HRJ : (tan(d:di) . sinfe) — cos(et)) + %——;— L}

2.
AP:Z = .
i (cos(a) - tan(gp d_) ) Sin(a))
1

H = Hp =

L R, L - Ling =

"Matched." ;

0.0 Kf |15.1| KIf )

0.0 7.3 "Matched." 2.286

00 2.3 oky = | "Matched." 0.300 5 286

: 0.000 100
0.0 0.1 "Matched." Lo,
1 " 0.000 el 0 ln
.0 0.0 Matched. 5000
0
Lo )
ok = if| max] |Lirg — (Lig — Liz)] | < 0.001 - ft, 0k, "Uplift area does not match." |
R . Lkey . _ ' ) |
ok := if mJn(Lbrg) < Xkey + ....2.._ ,"Uplift assumptions incorrect.” , ok ok = "OK’
TASTVCALCSVTwall right Dn 527 .med COMO4183 w3 0 o1
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Title _Samuels Ave. Dam Date:

-. Training wall at right By:
" " S— CDM04188 v (
Freese and Nichols -
Resisting Wedge (#3):
Pw:=10-deg
b = $fll ¢ =32.0deg
c:=0 ksf 24.7
23.6
tan
¢di = atanl( FS(q))\; ¢di =|22.5 |deg 32.7
24:, 0 21.2 332
o= 45 deg — ! leHQJ ai=| 33.8 |deg 11.118
ot 2 344 10 958
L= M L35|1J L=|10797 |
sin(c) 10.622
L cos{as) - (tbase + Pkey) 10.442
Wi = Ysat 5 + Yw (Ewtoe]. - Eﬁg) Li' cos(ai)

_ thase + Dkey
Ui =Yw [EMOEi ~Efg+——— | L

i

Hyp =0 kf =
CHg=0-KIf \
Vi=0-Kklf

2.
i

{(wﬁv) ffp) () + sife)) - Uy tnfb) + (05 - 1) (e i) —co{s)) + 2~ L%

APy = .
i (cos(ai) - tan(q) di) - sm((xi))
1.36
ZP;:= AP1, + APjp + APy + AP3.
i i i i 143
Wi = U, = AP = APip, = APy = APy = TP = FSy =1{ 1.51
i i i 1 17
T64] kif[17.4] wf [6a4| kf [oo] kf [523] kf [i22] kf  |o4] Kf LI-GI j
12.2 125 57.1 0.0 47.8 9.6 0.3 1.73
8.2 7.8 52.0 0.0 45.4 6.9 0.4
4.3 32| -49.0 0.0 450 43 0.2 hyo =0 R
33 2.0 48.1 0.0 24.9 35 0.3 ey
L = 36.0ft
ok = if(FSzl > 1.33, ok, "Sliding instability- LC#I")
. Ca o Lheel =26- ft
k := if{FSy >150,0k,"Shd tability: LC#n" Ly ee
o I ( gn 0. ing instability ) Lft,g ~ Xkey - &y _ 20.1 &
2 Lice=10 ft .
ok = "Ok" j
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Title _Samuels Ave, Dam Date:

Training wall at right By:

, cbmM04188 v

Freese and Nichols

Upstream Training Wall at Right: (Grade = 507.0")

Reference: TASTACALCS\Common geometry.med(R)

Geometry:

By =510+ 11

Efg = Egpproach Efig = 500.0ft
thase:=5-ft

Epfig == Efig — thase Eppg = 49501t

Egrade = 507 - ft

n=>5
i=1.n
Ay =10 ft (maximum height of retained water above water in basin)
507.0
AW
Egrade - Eﬁg + 7 506.5
Ewheeli = Egrade - ) - (1-1) Ewheel =| 5060 [ft
500.0 505.5

Ewmﬁi = max

((Ewheeli _ Awﬂ 500.0 Lsos.o J
))

Lk . Ewtoe = | 500.0 |ft
ftg

500.0
H’|: 1.0 ( ) 500.0
— -2 (Egrade — Et :|+ E radeT’
h = min , [ 1.5 & 5 g h=270f
"u 527 - ft - By JJ
1.0
= atan| ~— =33.7de
p (1_ 5) p g
hp = 527+ ft - Egrade hg = 20.0%
tw top'= L5 ft
(Ewan - Eftg)
tw bot ™= tw_top *+ ""“——8— tw bot= 2751t
TASTVCALCS\Twall right Up 507.mcd CDM04188 10F 34
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Title _Samuels Ave. Dam Date:
Training wall at right By:

... \ CDM04188 v
Freese and Nichols
Lige = 8.0t
Lheel = 2001t
Litg = Lioe + Lheel Lfg =28.01t
hyyali '= Ewall — Bfg hyap = 100t
hkey = S.Oﬁ
Lgey=3 1t Lyey = 301t
Lkey
Xkey = Lioe + tw_bot — 7 Kkey = 92501t
Constants:
Yy = 62.5 pef’
Soil parameters:
T§ill_eff = 65.0 pef Ysat = 127.5pcf
i = 130.0pef
ko fi1=0.5
g =32.0deg
kop = ko_gy1 - (1 + sinp)) kop = 0.777 (USACE EM 1110-2-2502, Eq. 3-5)
Pre-Definitions:
. . . bf
kip = 1000 - 1bf ksi= 1000 psi ok = "Ok" kIf = 1000 - —f—t-
Ibf Ibf Ibf
psf = — ple—i:t-' pef =~
i £
ORIGIN = 1.0 {must equat to 1)
TASTACALCS\Twall right Up 507 med CDM34188 20F 34
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Fmew aad Nichols

Title _Samuels Ave. Dam_
_Training wall at right

CDM04188

Date:

]

el

A 7&TF |

W5/

c3

,,“{fg

iyt —tehyr
H3

B ~Hfep

169 | e
Recy

N Rorazen |

,w,

Lupli¥t

”bagf |

L A

Loty

b

P

TASTACALCS\Twall right Up 507.mcd
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| Title _Samuels Ave. Dam Date:
- Training wall at right By:
- T — CcDMQ4188 v
Freese and Nichols (
Analysis:
Gravity Loads:
hcl = hyal) hcl =10.0ft
I =t Lc =154t
C1 w_top Ci 5
LC]
= Lige + — =881
XC] toe 5 7“C4z
W’C1 =Y hCE ' LC} VVC1 =23KkIf
hc '=h he =100%
C, o 1C2 0.0
LC2 = tw _bot ~ tw_top LC2 =13f1
Lc, (
=L L _ =9,
h(32 LC2
We =y ——— We =0.9kf
C,= e 5 c, =09
he = thage hc3 =501t
Lo =1 Lo =280#
C fig C3
LC3
= =14.0ft
XC3 > XC3
We =ve.-he L =2
c, = Yo he, Lo, We, =21 0KIf
he = = 8.
c, biey hc4 801
Le =1 L =3
C, key C, 3.0ft
= =9.250ft
C A Xkey xC A (
TAST\CALCS\Twall right Up 507.mcd CDM04188 4 OF 34
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Title _Samuels Ave. Dam Date:
Training wall at right By:
: - — . CDMQ04188 v
Freese and Nichols
VV(:4 = Yo ll(j4 ‘ LC4 WC4 = 3.6kIf
. 0.00
Weight of water at toe-
0.00
thi = Ew#:of;:i ~Efg bwi=| 0.00 (£
! 0.00
Lw1 = Lioc Lwi =80 Loo)
Ltoe
W1 = 5 w1 =408 0.0
0.0
Wwi = Yw - bwi - Lwi Wwi=|0.0 |kif
0.0
Weight of water/soil at heel: 7.00 LU-OJ
6.50
hws1. = Ewheel, ~ Efig hws] = | 6.00 [ft
5.50
Lws1 = Lheel — tw_bot Lws) =17.3 1t LS.OO )
Lwsi
XWS1'= Lioe + ty bot+ ——  xws1 = 1941t 15.4
14.3
WWS]i e (Ysat)' hwmi - Lws1 Wys) =1 13.2 |kIf
12.1
hwsy = hws1, 0.88 1o
¢ ¢ 0.81
w_bot — bw_to
LWS2i = ..._=...i:1._~_._._:__P. . hwszi Lywsz=| 075 |ft 105
wall 0.69 ,
L 105
WS2, 0.63 _
XWs2, = Lige + tw bot — 3 xwsz = 10.5 |t

10.5

LI&SJ

TASTACALCS\Twall right Up 507 med

8:02 AM 1/3/2005

cDM04188
1/3/2005 8:02 AM
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Title - _Samuels Ave. Dam Date:

‘. Training wall at ri By:
CcbM04188 v (
Freese and Nichols
hws, Tws2,
WWSZ = \Ysat] " -
2 Wwsz, =
0.4] kif
h = E -E 0.3
WSE&i grade whecz:li hyss, =
0.3 i
L L L 0.2 00} % L
= + =
ws3, = Lws1 + Lwsz, — 05 WS3,
Lwss. 1.0 18.1 | ft
X = Lo — - 15 18.1
W83, T Mg T T AWs3, =
2.0 18.0 ;
W - . L 17.9 18.9 1t W
ws3, = Vil hws3, - Lwss, 79 100 ws3, =
19.0 0.0| kif
hwse. = hwss, 19.0 1.2
19.1 2.3
tw bot — tw_top 3.5
Lwsq = —— —— hws4 Lysa =
i hwail i 48
0.0|ft
Lwsa, 01
xws4. = Litg — Lws3 — l : XWs4, = e
i € i3 0.1 i (
hws4, - Lws4, 0.2 9.9|ft
1
Wwsa, = Yill 5 0.3 9.9 st4i =
10.0 .
tw bot — lw_top 0.0 Kf
_ - _._H =% (Egmde —Eftg) + Lwsi 10.0 2010 3
Wa : ’ -
Lywsgs = mi . 100} Tgi103 Lyss = 18131t
| ~ry |
tan\p 0.0
hyss = Lyss - tan(p) hwss = 12.08 £t
2 (Ewall - Egrade)
xwss =~ Lwgs+Ligettw top+ —— o - (tw_bot - tw_top) xwss = 21 961t
3 Ewall — Efig
hwgs - Lwss
Wwss = valL — Wwss = 14.2kIf
Egrade — Egt
grade g
Lwse:= —— * (tw _bot— ty top) * Lwsi ~Lwss  Lwse =0.0ft
hyall
hwge = hwss hwsgs=12.11t
Lwse
Aws6 = Litg — — xws6 = 28.0 ft
Wwse = vaill (hwse - Lwss) Wwse = 0.0kIf
TAST\CALCS\Twall right Up 507 mcd CDM04188 6 OF 34
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| Title _Samuels Ave. Dam Date:
'. ining wall at righ By:
| CcDMQ04188 v

Freese and Nichols

Upfift:
utoei =Yw e (I':‘wtoei - Ebftg) “toei =
0.313] ksf
Uheel, = Yw - (Ewheell. - Ebﬂg) 0.313 Uheel, =
0.313
Uheel, ~ Ytoe. 0.750| ksf
i i 0.313
Sgeep, = T 7 0.719 Bsecp. =
i —_ : 1
ftg ~ “uplift, 0-313 0.688
L psf
R S 2 I 0.656 15.625 .
kit, == Uheel, key 2 seep, 5695 14.509 Uktt, =
13.393 0.871] ksf
Ukht, = Ukt + Liey - Sgeep. 12.277 0.831 Ukht, =
] ] : 0.791 :
11'1,61 0'751 0.918| ksf
Ukib, = kgt + Yw * Dkey Ukeh, = : 0.875
i i i 0.711 0837
1.371| kst 0‘788
ukhbi = uktbi + Lkey' SSeepi 1.331 Ukhb, = 0'745
1.291 i
1.418] ksf
o o Lttg — Luplift 1.25% 1.375 e =
Ui 1.211 T3 U1,
1.288 14.0| 1t
Uli = utoei . Lftg 1.245 14.0 Uli =
2 140 73] i
xy2 = — -« {Lfe — Lynii ' 88
U, = 5 " (g~ Lopiy) 140 Xy, =
8.8 1
Liig 88 18.67 | ft
Uzi = (uheeli - utoei) ” —2—— Uzi = a8 18.67
6.1] KIf 18.67
5.7 18.67
XU3 = Xk xy3 = 9.3t
ey 5.3 18.67
4.8
U3, = (“ktbi _“ktti) Lkey 44 3.3
1.5
L N
i L U3=| L5 |kt
U4, = Lfig > s
| L1s)
Lu4, = Luplify
U4, 1= Uheel, " Lu4.
TAST\CALCS\Twall right Up 507.med CDM04188 7 OF 34
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Title _Samuels Ave. Dam

.. Training wall at right By:
. T — CcDM04188 v
Freese and Hichols
xps, =  Ud.
H i
Lateral load due to water at toe: 28.0{ft (0.0 Kif
28.0 0.0
hH]i = Ewtoe:i ~ Epfig hHIi = 28.0 0.0
b1, 5001 & 280| {00
yHli L 7 500 YHI. = 280 0.0
2 1
(hHli) >.00 167 ft
Hl = vy - - 5.00 o7 HI, =
5.00 1.67 0.8| kif
b2, = Ewheol, ~ Ebftg 167 08 hya, =
by, 1.67 0.8 12.00 | &
yHz, =Ty 08 11.50
9 0.8 11.00
hyo
i 10.5
H2 =y - ( l) 0 H2. =
! 2 - 10.00 !
YH2,
hyjz = hkey hyyz = 801t ! 45| kif
4.01ft a1
_hkcy 3.8 28
YH3 = T yu3 =-40ft 37 34
35 31
H3, = (ukhbi - uktbi) - hy3 3.3 3, =
0.37| kIf
hij = hiey hyy = 8.01t e
0.32
KI] = uktti ' hKI 0.29 Kll =
0.27 7.0| Kf
hgo = hyey hgo = 8.0ft 56
bhxo 6.3
Kzi = (uktbi — uktt].) - '—2— 6.0 K21, =
5.7 2.0| Kf
"hkey
YK = 5 yg1 =404 2.0
) 2.0
YK2 = -“3— hyey yK7 = —5.33 ft 2.0
2.0
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Title _Samuels Ave. Dam Date:

_Training wall at right By:
DM041 v

Freese and Nichols

Lateral load due to retained soil/water:

hA1, = Egrade — Ewheel, bay =
) 0.00 | ft
YAIi = Egrade — Epfig — 5 : hAli 0.50 YAli_ =
' 1.00
(b Al,)l — 12.00| fi
Al = kop - yain- - . 11.67 Al. =
i 2 2.00 133 1
i 0.0| Kif
11.00 o0
10.67 Y
ha2 = Ewheel, — Ebft hao = o1
i i g i 0.2
hay 12.00 | ft
A2, = —— T150|  yap =
b2 11.00 1
10.50 6.00) f
A2i = kop - yaAn hAt, - ha, ’ 5.75 A2 =
j i 10.00 =50 i
5'25 0.0| kif
haz =hag - 0.6 haz =
i i 5.00 e i
has 1'6 12.00(ft
1 .
YA3 = —— 11.50 YA3 =
’ 3 2.0 11.00 :
(hAg.)z 10'50 4.00(ft
1 .
A3 = kop - YAl eff — — 3.83 Al =
2 10.00 1
367 36| kIf
Shear force due to sloped backfill' (EM 1110-2-2502, Fig 4-7) 3.50 3'3
hy = Egrade — Efig hy =7.0ft 3.33 31
hi = hy + tan(B) - Lwss hy=19.11t z:
, .
hASE - tbase)
P;=kop - vfill - bal - (hA2i - tbase) + kop Vil eff - .
] | P, (b —ha)|
Sg. = ifl hy > hy,| ———1,0 - kif
i 3 Lwss
Xgp = Lﬁg XSp = 2804
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDMQ4188 v

Freese and Nichols

Sum forces:
4
V= Z Wi + Wy + Wwgt, + Wiwysz + Wyyss + Wyysa + Wwss + Wwse + S — (Uli + U2i + U3i + U4i)
1 1 1 ] 1 1 1
i=1

1

3 )
ZMeray, = Z We - xc, + Wwi - xwi+ Wwst - xwst + Wivsz - xws, + Wws3, - xws3, + Wws4, - xws4, | -
i=1 J

+ Wyyss - xwss + Wiwge - xweeg -+ SBi XSB — (Uli XUl + U2i FXU2, + U3i- xy3 + U4i XU4i)

Rkey. = -*Hli - Kli -~K2E + H2]. + HEBi + Ali + A2i + A3i
1

P. = = R =
i S8, key,
—Byey 12| kIf (03| Kf {-1.2| kIf
YRkey = T YRkey = —4.01t 1.4 0.3 -1.0
- 15 0.3 -0.8
BH; = ~H1, ~ K1, - K2+ H2, + H3, + AL + A2, + A3, - Ryey. 5 57 06
, 1.6 0.4 0.3
IMigt = -Hl; yuy - Ky ygi — K2, ygo + H2;-ypo, + H35 -y -
+AL YA + A2 yA2 + A3 YA3, ~ Riey, * YRkey
IMj:= z:Mgravi - EMlati
ZM;
xR, =
IV
[l P20
Lprg, = max min L0 f
1
\GE)/
A EMg'ravi = EMlati = M = SH; = Rkeyi = XRi = Lbrgi =
41.7| kif|728] kip |63| kip 65| kip]0.0] kif|-1.2| Wf | 4594(ft |28.000|ft
42.2 738 63 675 0.0 -1.0 16.00 28.000
42.7 747 162 685 0.0 0.8 16.06 28.000
43.2 756 61 695 0.0 -0.6 16.10 28.000
43.6 765 61 704 0.0 -0.3 16.14 28.000
TASTACALCS\Twall right Up 507.med Ccbmo4188 10 OF 34
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Title _Samuels Ave. Dam Date:
Training wall at right By:
- , CDM04188 v
Freese and Nichols
Bearing Capacity’ {per EM 1110-1-1808)
= ¢ ¢ =0.0psf
¢ = $fl ¢ =32.0deg
Yeff := Vil eff Yefr = 65.0 pef
YH_eff = Yeff YH_eff = 65.0pef 24.1
Lbrg 24.0
Befr == Lpg—2- —XR, Besr=1 239 |ft
1 1
23.8
L23.7 J
Table 4-3'
; 2
Ny = tan(45 - deg + E) Ny = 3.255
Ng:= if( ¢ = 0,10, - ") Ng =232
Ng:= if| § =0,5.14,(Ng - 1) - cotlo) | N =355
= if] § =0,0.00,(Ng - 1) - tan(14 ) | N, =22.0
10.50
Inclined loading correction:
(Riey, + K1+ K2;) 10.25
8 = atan 0 =| 10.02 |deg
\ =Vi ) 9.79
: 0.780
|' | 9.57 10785
i, = if| ¢ = 0,[1 - ] [ j Ee = 0.790
i |_ a0 . deg 90 - deg _! 0794 045"
( L0,799 0.462
E’Yii = ifL¢ =0,10, 1fL91 ¢,{1 J Eyi=| 0472 0.780
04382 0.785
c=if p =0, 1 - L0491J =} 0.790
Sai, = 1] ¢ [ 9. deg] ( 90 - dng | 28.0 S0 =
8.0 0.794
B, := Lprg B={280 |ft L0-799J
280
W= 100 ft 28.0
TASTACALCS\Twall right Up 507.mcd CDMD4188 11 OF 34
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. Title _Samuels Ave. Dam Date:
'. Training wall at right By:
_ R CDM04188 v
Freese and Nichols
Foundation depth correction: {(at foe)
D = thage D=50f
OD eff = Yefl - D OD eff = 325.0psf 1.064
1 1.064
2 D
fag, = 1+ 02 (Ng)© = Eod=| 1064
i 1.064
- L1.064 ) 1.021
( 10- deg} " b 1.021
Eyd 10,:=1+0.1 Ltan(dé deg + ) " —
-1, =:1021
i 2 B, &yd_10 1032
| 1.021
- -\ 1.032
if| ¢ < 10 deg, & £ ta o)l 401 ()% 2 ML 2l Lom
=1 < 10 - deg, + - 1,1+ . — =| L
Eyd L¢ 8:&yd 0+ 07 deg ( yd_10, ydﬁO) o 5 J Loza) e
t 1.032
1.032
L1.032
‘yiqdi = iyd}. Eqa=| 1.032
11 72.708
USACE EM 1110-1-1905, Eq. 4-16°
1. 72.512
1 _
Qu_toei =c¢-Ng-&cd- &g + '?: ) Beffi ‘YH eoff - Ny - Evd Eyi+op eff Ng &qd-Eqi Qu_toe =~ 72.332 [ksf
72.168
Foundation depth cotrection: (at heel) 72.019
D = Egrade — Ettg + thase + bp D=32.01t
OD_ eff heel = Yeff ' D op eff = 0.325ksf 1412
il 1.412
£ vtann (nn2 B =|1.412
1 Sed 1.136
- 1412
2\ 1412 He
10 - deg D .
=1+0.1|tan 45.deg + - C— =| 1.136
Sy _10, [ [ 8 5 j J B yd 10 1206
1 1136
- _‘ 1.206
if) ¢ <10-d £ £y o)1 +01- (Ng)2 - 2 1'136’5_, 1206
=1 <10-deg, + - - ,1+0.1- . ) =1 1.
&ydi U) 2,&yd 0 10 des ( yd_10, yd_O) o g J 1206 vd
1 1.206
1.206 Ll 206J
%qd}. = E.»ydi Eqd = | 1.206 .
1 84.962
USACE EM 1110-1-1205, Eg. 4-16
Ll--' 84.732
1
9u_heel, = ¢ No* Ged 5ai + e Bofr, YH_eff - Ny~ &yd- Eyi+ op eff ' Ngq-Eqd Eqi Gu_hee] =| 84.522 yksf
| 84331
\ 84,156 )
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Title _Samuels Ave, Dam Date:
Training wall at right By:

e CDM04188 v
Freese and Nichols
check_uplifti = Lfig — Lbrgi - Luplifti ‘ check_uplifti =
ok := if (max( ! check_upliﬂ” < 0.001 - ft, ok, "Uplift assumptions do not match bearing area.” } 0.0000 | ft
0.0000
ok = "OK" 0.0000
0.0000
L :
Cbre i s xR 0.0000
18; 2 i
TV ZVE . ebrg
CShbrg_toe
- Z
H L g (Lbrgi}
6
. Vi e
Obrg heel = k] ] o8 ( Qu_toe, ( da_heel, ))
TE_Ace, Ly it FShrg, = sbrg heel, # 0 psf,———.100
! ( brgi) ! Sbrg toe Cbrg_heel, ) J
6
100.0
Lbrgj | 100.0
Yobrg = Yobre = 100.0 | %
“brgi L&g. °brg]. o

100.0

L1oo‘oJ

ok = If(%brg = 75 - %, ok, "OT instability: LC#I")

k = if(%brg > 100%, ok, "OT instability" LC#n“) tw bot=2.81t
A _
Lﬂg
Cbrgi = 0"t)rg_icoe.i = O'brg__heel]. = Lftg = I—’brgi = T =7000ft
1.94|ft [0870| ksf |[2.100| ksf 40.28 1 0.000|ft
-2.00 0.862 2.153 39.36 0.000 0
-2.05 0.855 2.194 Fsbrg. =| 3857 0.000 0
2.10 0.849 2.234 1 0.000
214 0.844 2.273 T 0.000 Loplife =) ¢ - B
= : : L37_03 ) : 0
ok := if| max] {Lig — (Lfig ~ Luptiet)| | < 0.001 - ft, ok, "Uplift area does not match _J LOJ
ok = if(FSbrg < 2,"Bearing problem LC#1" ,ok)
! Lig = 28.0Rt
ok = if (FSbrg < 3,"Bearing problem LC#n" ,ok)
n
ok = "Ok"
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Title _Samuels Ave, Dam Date:

.. Training wall at right By:
CDM04188 v

Freese and Nichols

Base Pressures:

Sfig, =~ ~ XR, (eccentricity with respect! to the footing centroid)

TH; + Rkeyi =TV = eﬂgi = XRi = Obrg_hecl, = Obrg_toe, =
72] W 417 Kf -1.94 | ft 15.04 | ft 2109 ksf | 0.870] ksf
10 42.2 -2.00 16.00 2.153 0.862
08 42.7 -2.05 16.05 2.194 0.855
05 432 -2.10 16.10 2.234 (.849
03 436 . -2.14 16.14 2,273 0.844

160.0
. Lig 100.0
LbrgI =28.001t Lre =| 100.0 (%
106.0
LlOO OJ
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Title muels Ave. Date:
Training wall at right By:
CDMQ4188 v
Freese and Nichols
Sliding Analysis:
Function Definitions:
01(¢)d) =12 tan(¢d)
C2(¢d=ﬁ) =1- (tan )
4 mn
GLdrwmg(qu ﬁ) = —atan \/01 2(¢d B)J
h
Lﬂ = max” tan(ﬁ — Lwss - Lwss n LB =11.91t
L on )
Sliding Analysis #1:
Bwi=B Bw = 33.7deg
320
320
i= ¢l =320 |deg e
¢'=0 ksf 32.0 ‘
183
Bg = Ei.tan(tan('bi)W LSZ OJ bg =| 18.0 |deg

51.6
52.0 (deg
524

Lsz 9J

atan(tan(ﬁ) F81 =

o 1p, = Otdnvmg(tbd“lbi,ﬁw)

hip = (Egrade + Lwss tan(ﬁw)) - (Ebﬁg - hke}’)

=) - oo ) <o) smfnpn) 1510

51.1
51.6

52.4

cos(— albi)-(tan(— o ;bi)“t'ﬂn(f’u

¢ =| 52.0 | deg

17.8

L17.5)

{back solve for minimum ¢ value for stable slope B, EM 1110—2-»2502, pg. 3-31)

{substitue minimum ¢ if
stope is unstable)

L52.9 J 337

33.7
¢d—1bi =1 33.7 |deg

337

—33.7 L33 7 J
hyjp=32.11t -33.7 1000.0
hyy '
=1-337 |d

“1b °8 1000.0

—33.7

Lmzu(i = ifL—albi = ¢d—1hi’ 1000 - ft,

big, = If] L < Lonax,,bib + L (tan(B)

cos(—a lb.)
i 4

wfon)o-1

=| 10000 ift
(3q)  Fomes

1000.0
1000.0 J
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Title _Samuels Ave. Dam Date:
Training wall af right By:
v

=
| CDMQ4188

Freese and Nichols (

|

f

. R “w;
Sliding Analysis #1
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Title _Samuels Ave. Dam Date:

Training wall at right By:
— CDM04188 v

Freese and Nichols
Driving Wedge (#1a): 321
B =0-deg By = 0.0deg 321
hia=|321 |&

¢ = q}ﬁn ¢' =320 deg 32.1
18.6 32.1

c:=0-ksf 183 L J

bq = ataﬂ{ii“} —54.3 bg=1| 18.0 |deg
h —54.1 17.8

Q= OLdriving(‘i’ ds Bw) &=

—54.0 | deg kl?..SJ 32.1
-53.9 32.1
h =

hi = h}ai ~531 8 32,1 & 39.5
0 321 30.6
1
L. = ' 321 L=|397|h
! cos(ﬂxi) . (tan(—ai) - tan(Bw)) 197 12.1
! 11.6
0 ﬂ_ Evvher:‘li - (Eftg — thase — thy) - Lﬁ ’ ta.n(—ot lhi) ’|—| L39-8J b 11 e
sat, "= I sat = .
0-fi JJ 23.1 10.6
N 23.2 L10,.1
. 1
Ly = ——— Lp=|233 |ft
! tan(—ai) 8.7
234 24
Dar Lzs.‘s J '
Lgar = Leyy=1| 8.0 [ft
L tan(»ai) 77
hiefi := 0 - & L7.4J
hrightl. = h}a].
hieft + Dright, Lsat, - hsat
W= a1 Lhi - —2— + ('Ysat - Yﬁlf) ' _.__._.;._____ Wi =
Ve 0 M 4801 kif
- 48.2
HL = 0 Kf 485
48.7
Hp = 0 kI 49.6 3.6
b 5.2
U | = |- g P (L} U=|47 [Kf
i Yw 5 ( satl.) ( sati) =1

(3s)
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| ] Title _Samuels Ave. Dam Date:
.. Training wall at right By:
5 cDhmMQ04188 v

Freese and Nichols

I:(Wi + V) . (tan(d)di) : cos(ai) + sin(ai)) - Ui- tan(d) di) + (HL - HR) : (tan(d;di) ‘ sin(ai) - cos(ai)) + él—l Li}

AP = -
i (cos(ai) - tan((l)di) . sm((xi))
Driving Wedge (#1b):
Pw = B Byw = 33.7 deg ~337
-33.7
o= alb o =|-33.7 deg 337
L“33-7 J 337
dd=¢d_1b | -33.7 bq=1| 337 |deg
321 337
321 L33.7 J
h=|321(ft /144
Lh=1L B .
p Ly=119%t 1 43
L
L= P 321 -] 143 |1t
cos(al) 143
L ) J 20.0
14.3
T : 195
Eyheel, — (Eﬁg — thage — hkey) —|_| ]
hgatr. = max ! H hgatr =1 19.0 [ft
1
-~ o-R 18.5
- 57 LIS.O J
E (Bpg -t Dkey) i 52
heel, — — lpase ~ Dkey] —
hsat]i =max | 8 i cos((xi) hgay =| 4.7 |ft

Il 0

42
S R R
Lsat, = mi Dsatr, Le=| 119 |
utanL(-a)ﬂM 11.9 121
Lirs)

32.1
Bjeft = h1a hieft=| 321 ift
. N 32.1
ight = hip
ne 32.1
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4 B Title _Samuels Ave. Dam Date:

Freese and Nichols

Training wall at right By:

~_CDMQ4188 v

( biefi, + right
W= ¥ - LLh T

2
V=0 Kkf
Hy =0 kif
Hp =0 -kif

(hsat'ri + hsatli]

] + (’Ysat - Yfill) . Lsati : L

49.1) Kif

U= vy

1

(hsatri + hsaltli

|L(wi + V) (anfba)

_2—J . J (hsatri - hsatli)z + (Lh)z

cos(ai) + sin(-ai)) - Ui' tan(dp di) + (HL - HR) . (tan(d}di) . sin(ai) - cos(ai)) + F_;l— . Li}

APlbi =

Structure Wedge (#2):

By = 0- deg
& = dfp
c=0 ksf

(cos(ai) - tan(cbdi) sin(txi))

149271 kif

¢ =32.0deg 13.767
13.187 18.6
12.606 18.3
g = 18.0 |deg
17.8

L17.5J

a1 =459deg (angle of shear plane between toe and key)

(angle of shear plane between key and heel)

X Lag—% .
o= ap- (LREYJ + @9 (ﬁngeyj o = 15.2 deg (average angle of shear plane for structural wedge)
ftg g

L
L L=290f
costet)
hg1 = byey hg1 = 8.01t
Lkey
Lg] = Xkey — — Lg; =7.81t
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- Title _Samuels Ave. Dam Date:
-. Training wall at right By:
- CDM04188 v
Freese and Nichols
2
g = ; +Lgj xg1 =521t
hgy - L
S1 = yept- %——ﬂ S1=40Kkf
hgo = hyey hga =80fi
Ly
Lg2 = Lftg — Xkey — —% Lgyp=1731
L
xg2 = Lfg — % Xgy =194t
52 = ygp;- hgy - Lyo 52 = 17.6Kf

4
W, = Z We, + W)+ Wwsi + Wwsz + Wwss + Wwsg + Wiss + Wiyse + S1+ 52+ 5g.
1 1 ] 1 1 1 1

i=1
Uplift below structural wedge:
“toe]. =Yw (Ewtoei - Ebftg)

uhf:f:]i =TYw LEWI';-?.&]i - (Ebﬂg - hkey)J

Tw (Ewheeli - Ewtoei)

Oy =
! Liig — Ltii

Ly
ey
Ukey, = Utoe, + 51.11. ’ (Xkey - T) + Yw - Moy

Lk
ok = ifi:|:ukey1 + 8“1 . (Lﬁg — Xkey + zey - Ltll] = uheelJ , 0k, "Uplift pressures do not close.":|

Ok = l'lok"
U1, = Uoe. " Xkey — B{_e_y
i i S}
Lkey
Xkey — _2"
Xul = 7 g1 =394t
Lkey
Xkey —
_ 2
‘\12i = (ukey]. - utoei) ) 5
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Title _Samuels Ave. Dam Date:
[raining wall at right By:

... CDM041¢ v
Freese and Nichols 04168
L (5]
A2 = % : (Xkey - ]; y) Xy =521t

Lic
— 1 ey
113i = U—keyi : (Lftg - Lt]i — Xkey T ) J

Lkey i Lkey
xugi = Xkey ™ 5 +— | Lag— Ltli - | Rkey —

2 2
Lkey
(Lftg - Ltt]i — Xkey 5
ug4 = - .
4, (“heeli “keyi) .
Lkey 2 Liey
Xu4 = Xkey — + = =Ly — | Xkey — ——
u4i key 9 3 L‘Rg tli key 5

us = Upeel - L],
i 1 S

Ly,

Xy5. = Lfgg — —
115i ftg 2

U.=1uj +up +u3 +ug + us
1 i i i i i

U]i TXgp t u2i “Ep2 ot u3i : Xu3]. + u4i . Xu4i + u5i : X115E

X =
Y; U,
1

(& )
TMgray, = Z We, xc + Wwr - xwi+ Wws - xws1 + Wwsz - wsz, + Wwss, - Xwss, | -

i=1
+Wwss  xwsa + Wwss - xwss + Wwse - Xwse + S1-xg1 + 52 x5 + Sp, - Xsp -~ (Ui XUi)
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Title _Samuels Ave. Dam Date:

_Training wall at right By:

‘ — CDMQ4188 v
Freese ang Nichols '
hAEi = Ewheel, ~ Ebftg + key hAzi =
haz, 20.00] ft
YAZi = 2 - hkey 19.50 yA21 =
A2.:=kop - vaii- ha1 - haz 1900]  |2001ft A2 =
! ' 18.50 1.75
ha3, = baz, 00| [180] [00] M has =
1.0 -
h 125 20.00] ft
A3, 750 1.9
YA3, = T3 ~hkey : 28 19.50 YA3, =
ha3 2 3.6 19:00 -1.33(ft
i 18.50
A3i = kop - YHill_eff —2—-— 5700 -1.50 A3 =
- i -1.67 1
H3, o= 0-Kf 183 10.1| kif
- 9.6
by = Ewheel, — Ebitg + Bkey 200 X
b N 8.6
YH21. : 3 key 82
2
(hnz)
H2i = Yy 5
EMjt = ~HI,- (yHli - K1.- (yk1) - K2 - (vka) + H2;- (szi) + H3, (y3)
+AL- (VA1) + A2 (Yag) + A3 (VA3,) ~ Reey, (VRkey)
IM grav, ~ ZI\/Ilati
XR = .
i — Liype = min(3 : xg , L
i W, - U, brg, ( R, ftg)
okui = if|_]Lbrgi - (Lftg - Ltli)i > 0.001 - ft, "Uplift assumptions wrong in sliding analysis.” , "Matched.”
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Title _Samuels Ave. Dam Date:
Training wall at right By:

i CDM04188 v
Freese and Nichols
By, =
W, = Utge, = Upee], = i Ugey, = up = uy = u3 =
1 1 f 1 1 1 1

70.6| kif [0313] ksf [1250] ksf [15.6] 2 [0934| kst [2422] kif [2.407] Kf [18905] Wif
79.7 0.313 1.219 1a5] [0 2.422 2.373 18,730

79.7 0.313 1.188 13.4 0.916 2.422 2.340 18.555

79.8 0.313 1,156 12.3 0.908 2.422 2.306 18.380

79.8 0.313 1.125 1.2 0.898 2.422 2.273 18.205

ug = us, = Xu3, = Xu4 = Xus = hpp = ym = HZ =

3204 kIf {0.0] Kif [17.9|ft |21.3|ft [28.0(f 200ft {-1.3|ft 12.5] kIf

2.975 0.0 17.9 21.3 28.0 19.5 15 119

2.746 0.0 17.9 21.3 28.0 19.0 471 113

2517 0.0 17.9 21.3 28.0 185 18] 107

2.288 0.0 17.9 21.3 28.0 18.0 20| 104

Ui = XUi = ZMgravj = z:Mlati = xRi = Lbrgi =

26.9] KIf [15.9]ft 912| kip 2| kip [17.3]|f 28.0| ft

26.5 15.8 922 2 17.3 28.0

26.1 15.8 931 1 17.3 28.0

25.6 15.7 940 0 17.4 28.0

25.2 15.7 949 -0 17.4 28.0
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Title _Samuels Ave. Dam _ Date:
_Training wall at right By:

CDM04188 v
Freese and Nichols
Hy =0.-Kf
1
2
(Ewtoei - Eftg)
HR, =Yy - =
I , CHa ). sinlo) - o ]
L(Wi + V) . (tan(q)di) ‘ cos(u) + Sm(ot,)) - Ui- tan(:bdi) + (I-ILi HRi) (tan(cbdi) sm(a) cos(a)) + FS; L J
1
APy =
25 (cos(a) - tan((l)d_) - sin(ot))
I
HL, = Hp =
1 1
0.0} KIf |00 Kf
0.0 0.0
0.0 0.0 "Matched."
0.0 0.0 "Matched.”
0.0 0.0 ok, = | "Matched.”
1
"Matched."
"Matched. "
Lﬁg - Lbrgi =
0.000ft
0.000 0
10.000 0
0.000 Ly=|0]
0.000
0
L)
ok = if| max} |Lbrg - (Lftg - Lﬂ)l_] < 0.001 - ft, ok, "Uplifi area does not match.” |
k == if| min{L; }EX "U lift ions i t." ,0k k = "Ok"
ok=1 mm( brg) < Xkey + u plitt assumptions mcorrect.” , o ok =
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Title _Samuels Ave. Dam Date:

Training wall at right By:
CDM04188 %

Freese and Nichols

Resisting Wedge (#3}:
Bw = 0- deg
9 = it ¢ =320deg
c:= 0 ksf 186
183
N tan(cb)\
$g "= atap| ———== ¢gq =| 180 |deg 357
i FS]‘ i '
‘i’d 17.8 359
=45 deg — 7’ L17-5J ai=| 36.0 ideg 8565
hase 36.1 5237
Li = Sin(a') L362J L=[8509 |ft
1
8.483
Li- cos(ai) * thase 8.457 J

Wi = Ysat T Yw- (Ewtoei - Eftg) ' Li - cos_(ai)

2

thase
U= vy (Ewtoei —Eng + 5 J L,

Hp =0 kif
Hp = 0 KIf
Vi=0 KIf

{(Wi + V) . (tan(cl) di) ‘ cos(ai) + sin(ai)) - Ui . tan(d)di) + (HL - HR) : (tan(c})di) . sin(oni)* - cos(oci)) + %—;—1-: - Li:|

AP?,j = (cos((xi) = tan(‘i)di) : Sin(“i))

LPj:= APy + APy + APy + APq
1 1 1 1

1.86
W, = .= AP = = = —
; U, Ta, AP, AP, AP, =P, = 1.89
22} wff1.3] Kf 36.7| kIf [-83] KIf 429} kIf 2.4] Kif 02| kf FSij=|192
2.2 1.3 -36.9 8.0 42.7 2.3 0.2 1.95
2.2 13 370 7.6 425 2.3 0.2 Ll..98 )
2.2 1.3 -37.2 -7.3 42.4 2.3 0.2
2.2 13 -37.4 7.0 42.2 23 0.1
ok = if(FSll > 1.33, ok, "Sliding instability’ LC#I")
ok == if(FSl > 1.50, ok, "Sliding instability: LC#n")
n
ok = "Ok"
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- Title muels Ave. Dam Date:
-l Training wall at right By:
. CDM04188 v
Freese and Nichols
Sliding Analysis #2: Lp =113881t 320
b= b By = P By =337 deg 320
1= Pfill 6 = 32.0 |deg g
c:=0 ksf 32.0 )
22.5
( tan(:pi)\ L32.0 J
g = atan ¢d =|22.2 |deg
i L FSy. ) |
i 22.0
44.8 L21.7J
45.2
atan(tan(ﬁ) : FSz.) =| 456 |deg  (back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg. 3-31)
1
46.3 452
b= lf[(cl(q, d.) +4. Cz(‘bd_s ﬁw) < OJ,atan(tan(Bw) . FSQ.)9¢i:I b =|456 |deg  {substitue minimum ¢ if
' ; ! 45.9 slope is unstable)
337 L46.3 )
( tan(q;i)] 337
b1, = atank Fs2, bq 1b, ={ 337 |deg
i i -337
337
L J -33.7
33.7
Otlb]. = adriving(‘b d_lbiaﬁw) oy =1 —33.7 |deg
-33.7
hyp = (Egrade + Lwss tan(By)) — (Epsig — hiey) b1 =32.11t =337
1000.0
fin_ ™ 1 1000 0
cos{~ oy |{tan{ — o1y |—tan| By o
Liax, = if) —01p = ¢4 1p, 1000 ft, ( 1)( ( 1) ) Linax = 1000011
1 L ey cos(—ulbi) J 1000.0
11 1000.0
321

hyg = if] Lp < Layax,,hyp + Lg (tan(ﬁ)—tan(—ulbi)),ﬁ-ft‘l hig=132.1 |ft

321

1321

TASTMCALCS\Twall right Up 507.mcd
8:02 AM 1/3/2005

CDMb4188
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Title _Samuels Ave. Dam Date:

[raining wall at right By:
CDMQ4188 v

Freese and Nichols

7

52 3¢

4,

2 ¥ Uz | im™ ﬁg,,g
Hpe o
27
Sliding Analysis #2
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Title _Samuels Ave. Dam Date:

Training wall at right By:
— T S— CDM04188 v
Freese and Nichols
Driving Wedge (#1a):
Bw = 0-deg By = 0.0deg
¢ = b b =32.0deg
22.8
¢= 0 ksf
( tanlo) 22.5
tan
¢ g = atan '““‘—“‘““"] ~56.38 dg=122.2 |deg
i FSy
' ~56.24 220
o= “driving(d’disﬁw) o =|-56.11 |deg &21-7J
~55.98
ho-h 5555
;= hia 55.85 121
32.1
hi = hlai h=4{321 | 73853
h 321 38.59
1
L= L32-1J =| 38.65 |ft
1 —cia] - L —o:) — ta 121
|T Evwheel. (Eftg - Thase ~ hkey) -Lg- IE‘m(_mlb.) T| L38.77 '
hgat, == m ' ! heat = | 11.1 [ fi
0 ft 21.336 106
h 21.445 Lm 1 J
i
L e —— Ly =| 21553 [ft
P tan(-a;) h 8.04
21.658
h 7.74
sat, 21762
Lsati = tan(—tx') Lggt = 745 | ft
! 7.14
Blefi = 0 - ft 6.84
hrighti = h]ai
hiey + hrighti\ Lsat1 ’ he;ati
W= g | L, - 2 ) + ('Ysat —Yﬁli) — A
44.372| Kf
Ve 0 WE 44.610
44843
Hp = 0. kIf 45,072
45.296
Hp = 0-kif
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. Title muels Ave. Dam Date:
l. Training wall at right By:
. — CDhmM04188 v
Freese and Nichols
5.479
U= i gtV + (Leat | U= :22 Kif
;T Tw 2 : ( sati) +( sati) =| =
4223
3,839
[ , . . c
(Wi + V) ' (tan(rbdi) cos(o'.,') + sm(ai)) - Ui tan(d)di) + (HL - HR) - (tan(¢ di) . sm(ai) - cos(a;)) + Fé“z_ . Li
AP, = : : i
% (cos(ai) - tan(d) di) . sm(o:i))
Driving Wedge (#1b); Lp=11901
By = P Bw =33 7deg —33.7°
-33.7
o= djp a=|-33.7 |deg 33.7
ba:= ¢d_1b 321 L_33_7 bg=|337 |deg
h=|321|ft 337
Ly:=Lg Ly =119t T 143 L33‘7)
321 14.3
L
L= —P L32‘1 L=|143 [ft
! cos(al) 20.0
13 19.5
Ewheel, — (Eftg — thase — hkey) | | 14.3 J ’
hgptr, = max ' Dsgiy = | 19.0 | fit
1
L 0-ft 18.5
- 37 LIS‘.O J
unect - (Fig — oo b )_ﬂ_—l—l 5.2
hsaﬂi ‘= max heel, tg ™ tbase ™ ey cos(oti) heatt = | 4.7 | ft
L 0 1] 42
11y L3-7 )
11.9
Lgat == mi hsatri Leat=| 119 ift
T
tan} -0 Lirs) 321
11.9
bieft = hig hier = | 321 |ft
bright = h hyight = 32.1ft 321
right ' lb- right . LSZlJ
: ( hleﬁi + hjght hsatri + hsat:li
W, = vh - LLh : + (7sat = ¥s311) Loag | —5
V=0 kif
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Title _Samuels Ave. Dam Date:
Training wall at right By:

N — CDMQ4188 v
Freese and Nichols
Wi =
Hp = 0 Kf
401 kif
492
Hgp = 0-kif
a 492
(hsah‘ + hsatl 152
U= vw- ‘[ safr, hsaltl (Lh) oy

{(W +V (ta (‘i’d) cos cxl + sin| al)) -U.- tan(ci)di) + (HL ~Hg)- (tan{thdi) : sin(cxl) - cos( )) b LI}

F&y
1

APy =
R (cos( ) - tan(¢d) sin(ai))
Structure Wedge (#2) U =
Pw:=0-deg 14.9| Wf
14.3
¢ = ¢l ¢ =32.0deg 13.8
228
ci=0 ksf 132
(_ ) 225 126
t:
¢4 = atan amg bg =222 |deg
i FSo i
i 220
21.7J
o= 0-deg o =00deg
L
L= —oE L =28.0f
cos(ct)
hgy = hyey hg; =8.0#%
Lkey
Lg) = Xkey ~ 5 Lg) =781
1
xs1°= 7 Lsi xg1 =391t
S1:= ygat  hg1 Lsi S1=79klf
hgy = byey hgy = 8.01t
Lkey
Lg2 = Lftg — ¥key — --'-?:" Lgy =173 1t
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PR Title _Samuels Ave. Dam _ Date:
-. Training wall at righ By:

- CDMQ4188 v
Freese and Nichols
L
xg2 = Lftp — % xgr =194t
82 = ygat- hgy - Lgo S2 =17.6klf

4
Wi = Z We, + Wwi + Wws) + Wwse + Wwyss, + Wy, + Wwss + Wwge + 51+ 82 + Sg.
i i i i i i i

i=]

Uplift below structural wedge-
utoei =Tw L]':':Wtoei - (E‘nﬁg - hkey)J

uheeli =Ywe L}:':Vtheeli - (Ebftg - hkey)J

Yw (Ewheeli - Ewtoei)

Oy =
i Lftg — Lt2§
= (Lfg —
uli utoei ( ftg Lﬂi) 14.0
Lig - Lo 14.0
Ky, Xyl =4 14.0 i ft
i 2
14.0
(Lig - Lo,) L14.o J
w2, = (Bheel, = o) 5 18.7
18.7
2
= — + [Lfg — = .
xuzi p ( fig Ltzi) Xg2=| 187 if
18.7
U3 '= Uheel, (Ltz.) L18‘7J
i 1 ) 1
L-tzi
Xu3 = Ly - -
U}. = uli + uzi + u3i 15.0
uli 'Xuli + u2, " Xu2, + U3, " u3, 149
Xy, = xy=1 149 ft

i U,
i 14.8

( 4 Ll4.8 J

2Mgray, = LZ Wci xc + Ww o xwi+ st1i P XWS1 + WWS?.i TRws2 t Wwss - Xws3 -
i=1 J .
+ Wws4, xws4, + Wiss xwss + Wwse - xwse + S xs1+ 82 xg2+ 8. xsp - (U xu))
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Title _Samuels Ave. Dam Date:
[raining wall at right By:

" ' o — CDMQ4188 v
Freese and Nichols
hHli = Ewtoei - (Ebftg - hkey) hHli =
by, . 13.00] ft
yHli T3 ~ Hhey 13.00 yHli =
2 _
(hmi) 1300 Zela
Hl =y 1300 | Hi, =
1800] 37 53| Kf
Kli = - kif -3.67 5.3
-3.67 5.3
1{.2i =0 kIf 5.3
53

ZMigt = ~H1; - (ym1, ) - K1;- (vk1) - K2, (yka) + H,- (szi) + 13, (yn_,
+A1i . (yAIi) + A2i- (yAzi) + A3i' (YASi) - Rkeyi : (YRkey)

IM grav, ~ z:Mlat].

X . e s .
R Wi - Ui I-'brgi = mm(3 : xRi,Lftg)

okui = if“l,brgi - (Lﬁg - Ltzl)l > 0.001 - fi, "Uplift assumptions wrong in sliding analysis.”, "Matched "

5 =
Wi = Uige, = Uheel, = % uy = uz = uz =
1 1 f i 1 1
836| kif [0.813] ksf [1.250] ksf [158] 22 22750] kif [6.125] KIf [0.000] kif
83.6 0.813 1.219 145 ft 22.750 | 5.688 0.000
83.7 0.813 1.188 13.4 22.750 5.250 0.000
83.7 0.813 1.156 12.3 22.750 4.812 0.000
83.8 0.813 1.125 11.2 22.750 4.375 0.000
Xy3, = by = yhz = HZ =
28.0(ft 20.0f |-1.3{ft 125] Kkf
28.0 10.5 1.5 11.9
280 10.0 17 11.3
2840 18.5 -1.8 10.7
28.0 18.0 2.0 10.1
Ui = in = Zl"'lgravi = ZMiati = XRi = Lbrgi =
28.9] KIf |15.0|ft 918| kip 16| kip [17.1(ft 28.0|ft
28.4 14.9 927 -15 171 28.0
28.0 14.9 937 .14 17.1 28.0
27.6 14.8 946 -14 17.1 28.0
27.1 14.8 955 13 17.1 28.0
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Freese and Nichols

Title _Samuels Ave. Dam

[raining wall at right
CDM04188

Date:
By:
v

Hy =0 kf
1

2
- Yw(_E_w_zf?f_)__

[(Wi + V) (tan(d)di) ‘ cos(a) + sin(a)) - Ui' tan(d)di) + (HLi - HRi) - (tan(d) di) . sin(a) - cos(a)) + F—c—- - Lji

So,
1

ok ‘= if] max| lLbrg - (Lﬂg - Lt2)|-| < 0.001 - ft, ok, "Uplift area does not match." |

. . Lkey ) . ]
ok := if mm(Lbrg) < Ekey T —2—- , 'Uplift assumptions incorrect.” , ok ok = "Ok"

APy =
2i (cos(u) - tan(cb d.) . sin(u))
1
oy, = Hg =
I 1
0.0 Kt |0.0] kf
0.0 0.0
0.0 0.0 "Matched."
0.0 0.0 "Matched.”
0.0 0.0 ok, =| "Matched."
1
"Matched.™
"Matched.”
Lﬂg - Lbrgi =
0.000 | ft
0.000
0.000 0
0.000 0
0.000 Lp=i0]| ft
0

L)

TASTACALCS\Twall right Up 507 med
8:02 AM 1/3/2005

CDM04188
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Title _Samuels Ave. Dam Date:
Training wall at right By:

CcDM04188 v
Freese ami Hichnls
Resisting Wedge (#3)
Bw =0 deg
¢; = q)ﬁn ¢ =32.0 dﬂg
c:= 0 ksf 228
22.5
¢id~ = atan M ¢td_ =| 222 deg 33.6
i FSZ: 1 290 )
. 33.8
g,
o= 45 - deg - TI 217 oy =| 33.9 [deg 23.477
4.0 23.394
thase + ik
L= M L34 1) L=|23313 [fi
Sm(“l) 23.235
L, cos(0:;) - (thase + bey) | 23.159
W, = Yaat , + Y (Ewtoei - Eﬁg) L, cos(a3)

thage + hkey) L

U=y - (Ewtoej — Efg + i

Hy =0 Xf
Hp =0 kf
V=0 kif

[(Wim/) (1sn{ba) cos{e) + sn{a)) U, an{og) + (.~ i) (mn{oa) - sine )_cos(ai))+§;Z.Li]

APy = .
i (cos(a;) - tan((bdi) ‘ sm(ag))
1.49
IP;'= APy, + APjp + APy + AP3.
i H i 1 1.51
W. = U = AP1g = APy, = APy = APy = FSy=| 1353
i 1 i i i i TP =
162] kilos| kf [324] Kf [83| kf [229] & [17.7] wf  [o3] Kf Ll 55 J
16.1 0.5 321 -8.0 22.8 17.6 0.3 1.57
16.0 9.5| -32.2 7.6 22.7 175 0.3
16.0 0.4 323 7.3 22.6 17.3 0.3 Lhee1 =20 ft
15.9 9.4 32,4 7.0 22.5 17.2 0.3 hgey =8 - f
Lpg=28.0f
ok == if(FSy > 1.33,0k,"Sliding instability: LC#1"
( 21 g K ) Lige=8-f
- i " ‘g . [P W Lk
If(FSQD = 1.50, ok, "Sliding instability- LC#n ) Lﬂg ~Xicoy — ey _ 1738
ok = "OK"
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P Title _Samuels Ave. Dam Date:
.. Training wall at right By:
' CDM04188 v
Freese and Nichols
Upstream Training Wall at Right: (Grade = 517.0%)
Reference:TAST\CALCS\Common geometry.med(R)
Geometry:
Eya)l = 520 ft
Efig *= Eapproach Efyg = 500.01t
thage = 5+ ft
Ebftg = Eftg — thase Epfig = 49501
Egrade = 517 - ft
n=>5
i:=1.n
Aw =10 ft {maximum height of retained water above water in basin)
517.0
Ay
Egrade - Eﬁg + T 514.0
Ewheeli = Egrade — o1 -i-1 Ewheet =1 511.0 [t
(507.0 508.0
4. Ls05.0)
((Ewhecl. - AWT\ 304.0 | 505.0
Ewtoe, = maxk ' Euwtoe = | 501.0 1 ft
1
| B ) 1 500.0
H'l:l 0 ( g) LSOO..OJ
— 2-(BE d—Eﬁ]-i‘E d-I—l
b= mig | |15 grace grace h=270f
T oo ]
1.0
B := atan| — B =33.7deg
1.5
hp = 527 - ft — Egrade hg = 100t
ty top'= 1.5 ft
(Ean - Eﬁg)
tw bot ™= tw top t ———_8 tw_bot =4 00 ft
TAST\CALCS\Twall right Up 517 med COMO4488 10F 35
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Title _Samuels Ave. Dam Date:

-. Training wall at right By:
- — CcDM04188 v
Freese and Nichols
Lioe = 8.0t
Lol = 21.01
Lfig = Ltoe + Lheel Lfig=29.01t
hyall = Ewanl — Eftg hwal) = 20.0 ft
byey =35.0 ft
Liey =3 ft Liey = 3.0ft
Lkey
Xkey = Lioe + tw_bot ~ 5 Xkey = 10.5 1t
Constants:
Yw = 625 pef’
Soil parameters:
Y6l eff = 65.0 pef Yeat = 127.5pef
vgn = 130 Opef
ko fn=0.5
o =32.0deg
kop := ko_gin - (1 + sin(B)) kog = 0.777 (USACE EM 1110-2-2502, Eq. 3-5)
Pre-Definitions:
. . . Ibf
kip = 1000 . 1bf ksi = 1000 psi ok = "Ok" kif = 1000 - "E
Ibf Ibf Ibf
pst-—; plfs? pcfz-—B
ft ft
ORIGIN = 1.0 (must equal to 1)
TAST\CALCS\Twall right Up 517.mcd CDM04188 2 OF 35
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: Title _Samuels Ave. Dam Date:
” .. Training wall at right | By:
o CDMO04188 v

Freese and Nichols

]

 ss o w59

il

Ws2 L

W3/

C3

v . Roragios
Hage ~dnt or |

43y =]

Hféb;&*“f}iﬁ

Ll
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| Title _Samuels Ave. Dam Date:
-;. Training wall at right By:
- CDM04188 v (/
Freese and Nichols
Analysis:
Gravity Loads:
hC1 = Bwall h(;1 =200ft
L =t Lo =158
C1 w_top C1
LC1
X.C] = L’toc + T XC1 =8.8ft
We =7e he Lo Wc, =45Kif
he =h he =2001t
C2 C1 C2
LC2 = tw_bot ~ tw_top LC2 =251t
ch
= + Lo +— =103t
xC, = Lige + L, 3 xC,
hC2 LC2
We =y — W =3 8Kf
C:Z Ye 5 C2
hc = tbasc hC3 = S-Oﬁ
Lo = =20
c, = g L, =29.0ft
LCs
 m— = 1451t
XC3 5 XC3
We =ve-he - L We =217kl
C3 Ye C3 C3 C3
he = =501
C, = hkey hc, =50
Le =L Le =30ft
C, = Liey c,=30
XC4 "= Xkey XC4 =10.5ft
TAST\CALCS\Twall right Up 517.med CDM04188 40F 35
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Title _Samuels Ave. Dam Date:
.. Training wall at right By:
, " CDM04188 v
Freese and Nichols
Wc4 =y hc4 . Lc4 Wc4 =23k
7.00
Weight of water at toe:
4.00
hw1i = Ewtoei - Egg hywi=| 1.00 ift
0.00
Lw1 = Lice Ly =8.0ft LO-OOJ
I“'{OE
WIE T xwi=40f 3.5
2.0
Wwi1, = yw hwi - Lwi Wwi=]|05 |Kf
0.0
Weight of water/soil at heel: 17.00 LO-OJ
14.00
hws1i = Ewheeli —Egg hws =| 11.00 | #
8 00
Lws1 = Lheel = tw_bot Lws;=17.0% L5'OO J
Lwsi
xWs1 = Ltoe + tw_bot + xws1 = 2051t 36 8
30.3
Wws1, = (Ysat) . hw31i -Lwsi Wwsy =| 23.8 |kIf
17.3
bws2, = hws1, 213 LlU-SJ
. . 175
w_bot — lw_to
Lws2, = —‘h—‘p : hwszi Lwsga=| 138 |1t 113
wal 1.00 o
, Lwsz, ko.ss )
xWS2, = Lioe * tw_bot — 3 xwsz=| 11.5 |ft
11.7
LILSJ
TASTNCALCS\Twall right Up 517.med CDM04188 5 OF 35
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T

| Title _Samuels Ave. Dam Date:
.. Training wall at right By:
SN W — CcDM04188 v (
Freese and Nichols
hwss - Lwsz,
Wys, = ('Ysat)‘ 1 1
; 2 Wws2, =
23] kf
h = . —-E 1.6
W83, Egrade wheel, hwss, =
1.0 i
L L L 05 0.0|# L
ws3, = Lwsi + Lwsz, 03 30 ws3, =
Lws3, 60} |1914ft
1
xws3, = Lftg — 9.0 188 _
1 2 12.0 18.4 WSS
W b L 180 19.4 | ft W
ws3, = vl hws3 Lwss, e 196 ws3, =
19.8 0.0] Kf
hwsa = hws3, 20.0 73
20.2 14.3
tw bot ™ tw_top 21.1
L e —— D h L e
WS4, P WS4, w4, 775
0.0]ft
Lws4,
< LT ~ i 0.4 . _
wsa, = Litg — Lws3, 3 o8 WS4,
hwsa,  Lwsa, 1.1 9.9 ft
1 i -
Wws4, = YAl 5 15 10.1 Wws4, =
Tt t 104 0.0| kif
w_bot ™ 'w_top .
—————— (Egradc - Eﬁg) + Lyws1 10.6 04
Ball 0.9 -
Lwss = : 0.3 Lygs = 15.004t
b8 0.7
i ® i >
tam\p 12
hwss = Lywss - tan(ﬁ) hygs = 10.00 1t
2 (Buwat — Egrade)
xwss =7 Lwss+Lpettwiopt—— - - (tw_bot ~ tw_to ) xyyss = 19.881t
3 =% Byan - Eng - -
hwss - Lwss
Wwss = 7fill — Wyygs = 9.8Kkif
E -E
grade — Lftg
Lws6 = : (twﬁbot - tw_top) +Lwsi —Lwss  Lwsg=4.1ft
hyat
hwse = hwss hwse = 10.01t
Lwse
Xws6 = Lfig — — xwsg = 26.9ft
Wwse = il (wse * Lwss) Wwse = 54kH
CDM04188 6 OF 35
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Title _Samuels Ave. Dam Date:

Training wall at right By:
_ fows _ CDMO04188 v
Freese and Nichols
Uplift:
Yioe, = Yw (Ewtoel. - Ebftg) Yoc, =
0.750| ksf
Uheel = Ty * (Ewheeli - Ebfrg) 0.563 Uheel, =
0.375
Upee]. — Bioe 1.375| ksf
5. o i i 0.313 1788 5 .
seep. -~ : seep, ©
i Lyg = Luplify 0.313 1,000 1 "
S
B . 4 0.813 21552 %t—
w = _—_— =
kit, heel, key 5 seep, 0695 21552 uktti
21,552 1569| ksf
Ukch, = U, + Lkey 5seepi 17.241 1.381 Ukht =
10.776 ;';z: 1634] kst
uktbi = uktti + Yw  bey Uktb, = 0'722 1.446
: 1.259
1.881] ksf
1.019
Ukhb, = Ukib, + Lkey Sseep, 1.694 Ukhb, =
i i i 506 i 0.754
: 1.946] ksf
e oo Ltg — Luplife 1.280 1.759 =
(S E i 1.034 =T Ul
1.332 14,5 ft
U1, = Ui - Lg 1.067 145 Ul =
14.5
) it 21.7] Kf
xy2. = — - {Lftg — : i 16.3
Litg 9.1 19.33 | ft
Uzi = (uheeli B utoei) T Uzi = 9.1 19.33
9.1] kif 19.33
9.1 19.33
X3 =X xz = 1054t
U3 ™™ They 9.1 U3 19.33
7.3
U3, = (uktb, = Wit} ey 45 09
0.9
. Luplify U3 =| 09 |Kf
*U4, = Litg — 5 0.9
los)
LU4i = Luplift.
U4i = uheeli ' LU41.
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Title _Samuels Ave. Dam Date:

R

I..' Training wall at right By:
_ W — CDMO04188 v
Freese and Nichols
xyg. = Ud =
i 1
Lateral load due to water at toe- 200|ft |0.0| Kf
29.0 0.0
by = Evtoe, — Ebftg by, = 29.0 0.0
by, 12.00 | ft 1290 0.0
YHI = 50|  ym = 200| |00
2
6.
(b, %) [400]#
Hli = Y —““"2——' 5.00 200 Hli =
' 5.00 2.00 45| Wf
hHy, = Ewheel, ~ Ebfig 1.67 25 B2, =
thi 1.67 1.1 22001t
YHZ = T 08 19.00
5 0.8 16.00
hH2,
H2.:= vy, ( ‘) 13.00 _—
! 2 Vi, = 10.00 1
hyy3 = hyey hys = 5.01t ! 151 KIf
7.3\ ft 11.3
“hkey 6.3 80
YH3 = " yg3 =-25ft 53] 53
4.3 3.1
H3, = (ukhb. - uktb.) - hys 33 H3, =
1 1
0.32| Kf
bgi = hkey bgy = 5.0t 0.32
0.32
K1 = ugat, - b 0.26 Kl;=
0.16 7.8 KIf
hgo = hkey hxr =5 Oft 6.9
hgo 6.0
K= (uktbi - “k“i) Y 48 K2, =
3.6 0.8] Wf
“hkey
VK1 = —2— v =251t 0.8
5 0.8
YK = —3- * hey ygo =—=33% 0.8
0.8
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] Title _Samuels Ave. Dam Date:
’. Training wall at right By:
. — CDM04188 v
Freese and Nichols
L.ateral load due to retained soil/water:
ba1, = Egrade ~ Ewheel, bar =
5 0.00] ft
YAL = Egrade — Fofig — 3 bal, 3.00 AL =
J 6.00
(h Al.) o5 22.00| ft
Al = kop YAl —— ; 20.00 Al =
i 2 12.00 800 S
. 0.0] Wf
16.00 0E
14.00 5
hag = Eupeol - E hao o 4.1
A2, = Ewheel, ~ Ebstg A2 -
Ay 22.00] ft
A2 = —— 19.00]  yaz =
o2 16.00 i
13'00 11.00| ft
A2 = kop - viin - A1 - hao, ' 9.50| A2 =
i i 10.00 500
. 00| Kf
has = hao 6-50 58 haz =
i i 5.00 57 i
bas i 22.00] ft
i 11.8
YA3 = : 18.00 VA3 =
i 3 12.1 500 i
hax \2 ' 7.33|#t
A3, 13.00
A3 =kop YhllefF — 6.33 A3, =
1 - 2 10.00 !
5.3 12.2| KIf
Shear force due fo sloped backfill- (EM 1110-2-2502, Fig. 4-7) 4,33 9'1
hy = Egrade — Efig hy =17.01t 3.33 6.5
4.3
hy = hy + tan{p) - Lwss by = 2701t .
, .
b3, - tbase)
P, = ko ¥ DAL (hAzi - tbase) +kop * YA eff - >
I | ¥y (b1~ h2)| |
Sp. = if| by > bp,| ———|,0 - KIf
i 3 Lwss
xgp = Lfig xgp =29.01t
TAST\CALCS\Twall right Up 517.med CDMD4188 g OF 35
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Title _Samuels Ave. Dam Date:

Training wall at right By:
eese and Nichol CDM04188 Y
Freese and Nichols
Sum forces:
4

2V, = Z Wci + WWli + WWSli + stzl_ + stg,i + WWS4i + Wygs + Wywsg + SBi - (Uli + Uzi o+ U3i + U4i)
i=1
£ )
ZMgray, = Z We, xc + Wwi - xwi+ Wwsl - xwst + Wwsz, - xwsz, Wws3, - xws3, + Wws4, - Xws4, J

i=1
+ Wywgs - xwss + Wwsg xwse + SBi XSp — (Uli - xUli + U,’Zi - XU?‘]‘ + U3i X3 + U4i ‘ XU4i)

Rkeyi = —Hli - Kli - K2i + I—?[2i + H3i + A1i+ AZi + A3i Pi _ Sp. = Ryy, =
I 1
~Dkey 73| kIf {1.6] kif [14.5] Kif
YRkey = 75 YRkey = ~2-3 8¢ 02 2.0 16.7
9.7 2.2 118.4
TH; = -HI, ~ K1, ~ K2, + H2, + H3, + AL + A2, + A3, — Ry, 59 >0 93
6.7 1.5 20.0
IMiat = —HI-ym - K1 -yk - K2y + 02, yho + H3; yH3 -
+AL YAl + A2 Va2 + A3 YA3 — Rkey  YRkey
M = TMgray, ~ ZMiat
ZM;
XR. =
1 PAH
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Title _Samuels Ave, Dam Date;

Training wall at right By:
T — CDM04188 v
Freese and Nichols
(=), 1
= m 11’].1
“L W )
50.9| KIf[ 1097| kip[240| kip | 857| ki|0.0| kifj14.5| KIf |14.31|ft [29.000]f
64.4 1185 246 939 0.0 16.7 14,58 29.000
68.6 1264 248 1016 0.0 18.4 14.82 29.000
71.7 1321 245 1076 0.0 19.3 15.02 29.000
74.0 1362 241 1121 0.0 20.0 15.14 29.000
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Title _Samuels Ave. Dam Date:
Training wall at right By:
_ CDM04188 v '
Freese and Nichols (
Bearing Capacity: (per EM 1110-1-1805)
€= Cfll ¢ =0.0psf
$ = b ¢ =32.0deg
Yeff = Yfill_eff Yeff = 65.0 pef
YH eff = Yeff YH_eff = 65.0 pef 28.6
Lirg 28.8
Beff == Litg — 2~ - xR Begr=| 284 |ft
i 2 1
28.0
27.7
Table 4-3:
R 2
Ng = tan[45 - deg + EJ Ny = 3255
= if{6 = 0,10,y - ") Ny = 23.2 -
\
No:= if] ¢ =0,5.14,(Ng — 1) cot(9) | Ne=355
N, i= if] ¢ =0,0.00,(Ng - 1) - wn{1.4- §) | N, = 22.0
. . 2116
Inclined toading correction:
( Ricey, + K1, + Kzﬂ 20.76
9;:= atan : 0 =|20.17 |deg
T
1919 0.585
l‘ i 18.27 0592
Eo = ifj ¢ = 0,(1 - ) [ ) o= 0.602
90 - d 0 d '
i i_ eg 90 deg J 0.619 0115
0.635 0.123
E"Yii = ifl_tl) =0,1.0, 1fL91 li),[l - —J &-Yi= 0.137 0.585
l 0.160 0.592
=iffd=0,{1- 0.184 .= 0.602
Sai |_¢ ( 90 - deg) ( 90 deg] | 25.0 54
290 0.619
B.:= Liyg B=|290 |ft k0-635)
29.0 ’
W= 100 - ft kzg'oj ]
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Title _Samuels Ave. Dam

Date:

.. Training wall at right By:
- — CDM04188 v
Freese and Nichols
Foundation depth correction (at toe)
D= e D=50f
GD eff = Yeff - D oD _eff = 325.0psf 1.062
i 1.062
2 D
fog = 1+ 02- (Ny)~ 5 Eoa=| 1.062
i 1.062
1
5 Ll‘.osz J 1021
( 2\ " 1.021
10 - deg D .
Evd 10 :21+0.1-Ltan(45-dcg+ )) - —
10, =11.021
i 2 B, Eyd 10 {031
: 1.021
1 _‘ 1031
Eog = if] b <10 deg,Eyg g+ —— (& £ o)1 +01 (Ng)? = ML, | Lom
= 1 < eg, . - , : - — = 1
74 \_ 851407 10 deg ( vd10; ’fd—o] LY Los1)
i 1.031
1.031
1.031
‘%qdi = ‘&:ydl. &qd = 1.031
1 38.750
USACE EM 1110-1-1905, Eq. 4-16:
LL. 38.864
1
Qu_toe, = € Ne Bed &ci + 3 Beffi “YH eff ' Ny &yd-&yi+ oD eff* Ng- Eqd- &qi Qu_toe = | 38.615 tksf
38.402
Foundation depth correction: (at heel) 38.273
D = Egrade — Efig + toase + D=320ft
OD_eff heel = Yeff - D oD eff = 0.325ksf 1.398
1 1.398
.1 ann a2 B = | 1308
1 Sed 1132
2 198 1.132
3 1401 ( (45 deg + deg)ﬂ D 1'398J 3 132
410 =1+01-| tan, - aeg + - — =| L
va_1o, \ e+ — )] % va.10 1,199
. 1,132
i -‘ 1.199
ifi 6 <10 deg,t £ Eyg o)1+ 01 (Ng)? - 2 1132’@ 1199
=1 = cg, + ' - ,1+ 0. . _— =
51 L 854 0" 10 deg ( rd 10, "’d—o) ¢ B.J 1.199Y 7
i 1199
1.199 Ll 199
Sad, = Sy, Bga=| 1.199 '
- L. 45.063
USACE EM 1110-1-1905, Eq. 4-16:
Ll- 45 195
1 )
Gu_heel, = ¢ NeEod  Boi + 5 "Besf TH eff Ny 5yd &yit oD eff Ng-5qd- Sqi qQu hee] = | 44.906 |ksf
| 44658 |
\ 44 508
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Title _Samuels Ave. Dam Date:

.. Training wall_at right By:
- CDMO04188 v ’
Freese and Nichols (
chcck_uplifti =Lgg - Lbrg]. - Lupliﬁi chec:k__uplifti =
ok = if (max({ | check_uplifi| ) < 0.001 - ft, ok, "Uplift assumptions do not match bearing area.") 0.0000§ ft
0.0000
ok = "Ok" 0.0000
0.0000
Hor, 0.0000
ebrgi = ——5-" - XRi .
zv; ZVi ebrg
brg_toe = T+ p
i Lbrgi (Lbrgi)
6
V-
bre heel = Vi o~ i “brg ( Qup_‘toei CIu_heeli 1
TE_ee Ling, L, 2 FSprg, = ' :
1 ( rgi) ! Cbrg_toe, Gbrg_heel}.)
6
100.0
Lirg 1000 |
Yobrg, = ——Lﬁg Yoprg, = | 100.0 |%
100.0
100.0
ok = if(%b._,g1 > 75 %, ok, "OT instability: LC#I") Lgg = 29.0ft
ok = if(%brg > 100%, ok, "OT instability: Lc#n") to bot = 401t
- a
Ltig
Cbrg, = Obrg_toe, © Obrg_heel, = Lfig— Lbrgi = _Z"" = 72501t
0.10lft [2.146] ksf [1.984| ksf 18.06 0.000] ft
-0.08 2.182 2.258 17.81 0.000 0
0.32 2.210 2.520 FStrg, = | 17.47 0.000 0
i
0.52 2.207 2.735 16.33 0.000 Luiia=| 0|
-0.64 2215 2.890 Ll s 40J 0.000 .
ok := if| max| |Lirg ~ (Ltg - Luplist)] | < 0.001 - ft, ok, "Uplift area does not match LOJ
ok := if (FSbrg < 2,"Bearing problem LC#1" ,ok)
! Lpg = 29.0t
ok = if| (Psbrg < 3, "Bearing problem LC#n", ok)
s}
Lipe = 8 ft /
ok = "Ok" j
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; Title _Samuels Ave. Dam Date:
-. Training wall at right By:

_ CDM04188 v
Freese and Nichols
Base Pressures:
Cfig = . - XR. {eccentricity with respect to the footing centroid)
1 2 i
ZH; + Ryey, =ZVj = Cfig, = *R; = Obrg_heel, =  Obrg_tog, =
i i y .
28] w508 Kif 0.19| ft 1431 |ft 1.084| ksf [2.146] ksf
16'7 64.4 -0.08 14.58 2.258 2.182
; 8' Z 8.6 -0.32 14.82 2.520 2210
™ 71.7 -0.52 15.02 2.735 2.207
05 74.0 0.64 15.14 2.890 2.215
100.0
L 100.0
b
Lbrg, = 29-00R £ —1 1000 |%
€ 11000
100.0
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| Title _Samuels Ave. Dam Date:
-. Training wall at right By:
CDM041 v
Freese and Nichols a8
Sliding Analysis:
Function Definitions:
c1{¢a) = 2 - tan{¢g)
tan(p)
bg,pj=1-
A (m(% j
0,8)
o‘-dt‘1vmg(¢d B)- —atan C1 ¢d +\/01 ( g B))
” e — Lwss - stsn
Lg = max tan([s S Lg =0.01t
(U
Sliding Analysis #1:
Bw = Bw =33 7deg
320
32.0
¢i:= éfm =]
_ $= Zg deg 207
c'=0UKs R
20.0
0d = atan(-t#W Lsz.oJ bq =| 193 |deg
k Ii ) 186
47.7 kl? 9)
489
atan(tan(ﬁ) FS;_) =1499 |deg {back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg 3-31)
] 511 477
ksz 1 ) 489
by i fucl ( ¢d.)£ + 4. 02(4, d.,ﬁw) < O),atan(tan(ﬁw) : FSl.),¢i:|- b =|49.9 |deg  (substitue minimum ¢ if
! ! ! 511 slope is unstable)
( tan(¢ \ L52.1 J 337
$d_ip, = atan T 337
‘ k 1 ) @d_lb. =|33.7 |deg
@b, = Otdnvmg(q’d_lbi:ﬁw) BTy
, 3 51)
hyp = (Egrade + Lwss - tan(Bw)) — (Evfig — hrey)  h1p=370ft 337 1000.0
o a1y=|—33.7 |deg 1000 0
cos(— . ) (tan( i, )—tan(B 337
Lonax, = if] =1b = $d_1b,,1000 &, ‘ ' | | | Twaxs 10000 g
1 l_ ! 1 cos(—a lbi) , —33.7 1000.0
hyg, = ] Lp < Lmax, h1b+ L - (tan(B) - tan(—albi)),o A

P
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Freese and Nichols

Title _Samuels Ave. Dam Date
Training wall at right By:

CDM04188 v

TP T

ﬂll[‘a

=2 I e d)
e o
. w-‘ .
. - . -
LE{ * 9]
M?:a
¥ ~ )
Sliding Analysis #1
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| Title _Samuels Ave. Dam Date:
.. Training wall at right By:
- . CDM04188 v
Freese and Nichols
Driving Wedge (#1a): 37.0
By =0 deg Bw = 0.0deg h 2;3 )
1la™ -
¢ = ofin ¢ =32.0deg 37.0
20.7 L37-0J
ci=0-ksf ( ) 20.0
tan
bg = atan('_da““\ —55.4 dg=| 19.3 |deg
1 L FS1. J
! P850 186
o= G.dﬁving(d)d_,ﬁw) o= 547 ideg kl'},_g) 310
’ 543 37.0
hi = hlal L—54.0J h=|37.0 |ft 450
37.0
h. L ) 45-2
L.:= ! . 370 .| 454 |#
i cos(«ai) - (tan(—o'.i) - tan(f)w)) 45-6J izg
[T Ewheer, — (Eftg — thase — hkey) — Lp - tan(-c1p, 1 Uss o
hga, = m " ( ¢ ase ( 1) hgat =1 21.0 | ft
1 0-f 25.6 18.0
h 259 LIS.O J
|
Ly, = Lyp=|262 |ft
- o 266 1::
hsat L26.9 J '
Lgat, = Lege=| 149 |
'+ tenfa) 129
higr =0 &t k10.9J
hrighti = hlal.
( hyegt + hrightl.\ Lsati . hsati
W=yl LLhi | —“,A;—“—J + {¥Ysat - a1} Y ;=
60.8| ki
V=20 Kf v
Hyp = 0-KIf 62.7
63.7
Hg =0 - KIf 64.5 27.7
22.0
' (o) 2 2 U=|169 |kif
Ui = Yw 5 J ' (hsati) + (Lsati) = -
12.5
87
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Freese and Nichols

Title

Samuels Ave. Dam Date:
Training wall at right By:
CDM04188 v

. . <
|_(Wi + V) . (tan(cbdi) : cos(c.i) + sm(oei)) - Ui - tan(d)di) + (HL - HR) - (tan(d:di) . sm(a-i) - cos(ai)) + E - Li}
AP14 = - !
& (cos(cxi) - tan(d)d_) . sin(ai))
i
Driving Wedge #1b)
BW = B E)W =337 deg —33.7
-33.7
_33‘7 33‘?
bd=¢d _1p L_33'7) dg=133.7 |deg
370 33.7
370 33.7
h=[370 |f (o0
Ly=L .
B Ly =00 170 00
L
L = b L37-0) =100 |f
! cos(al)
LOO 27.0
) [T
|T Ewhceli - (Eftg — thase — hkey) —|—| 24.0
bsatr, = maxu J Dgatr = | 21.0 | ft
0-#t 18.0
27.0 LI 5 oJ
E ~ (Bag — thase — hkey) —E’E—-ﬂ 240
Bgatl, = i wheel; fig ™ thase ™ They cos(ai) heati =| 210 |ft
1
L 0-ft |l 18.0
uu
15.0
Lsati = mi hsatri Leae=| 0.0 |f
HML("“)@J “ 0.0 37.0
ko.o J 37.0
hieft = hig hiefe =| 37.0 | ft
370
bright = B1p b_} o)
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I | Title _Samueis Ave. Dam Date:
-| Training wall at right By:
CDM04188 v

Freese and Nichols
( hlefti + hright\ (}-"sa’r,ri + hsatli\

W, = ysill- LLh‘ ———"é—'—J + {7sat = 1éim) - Lsat, L—“E—"—J W, =
0.0 Kf

V=0 Kif 0.0

Hy =0 Kf 0.0
0.0

Hy:= 0 Xif 0.0

[ hgatr + Bgatl \ :
i i 2 2
Ui = Yw L 5 J \/ (hsatri - hsatii) + (Lh)

c

|Lwi + V) - (tan(cbdi) ‘ cos(a;) + sin(ai)) - Ui : tan(q) d]-) + (HL - HR) (tan(d)di) sin(ai) - cos(cxi)) + -F_S? ‘ Li}
i (cos(ai) - tan(dei) : sin(ai)) -

1

Structure Wedge (#2} Ui =
[SW =0-deg 0.000| KIf
0.000
¢ = ¢sn ¢ =32.0deg 0.000
e 0. kst 0.000 20.7
- AN 0.000 200
. ta -
by = atan| ) b =|19.3 |deg
1 L FS5 i
i 186
hiey _ ‘ _ Ll'f 9
@ = atan __—i-—— o =29.1deg (angle of shear plane between toe and key)
key
(o)
ap =0 deg (angle of shear plane between key and heel)

X - K
o= o [ key) +an- (I;ﬁ-g—-l{iy} a = 10.5 deg (average angle of shear plane for structural wedge)

Lftg Liig
L
L= 8 L=295f
cos(oa)
hgy = hkey hg; =501t
L
Igy = xkey-»—;y* Ig1 =501t
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Title _Samuels Ave, Dam Date:
-. Training wall at right By:
| CDM04188 v

Freese and Nichols

Xgi = % - Lgi xg] = 6.0t
SI = Yeat - 11_5"12_1'31_ S1 =2.9Kf
hgp = hyey hgy = 5.0t
Lg2 = Lifig — Xkey — Ll;ey Lgy = 1701t
xg2 = Lfig ~ % xgy = 20.5ft
S2 := yeat - hgz - Lgy S2 = 10.8kIf

4
Wi = Z We + Wy + Wysy, + Wwsa, + Wwss + Wwsa + Wiyss + Wyygg + S1 + 52+ Sg.
] 1 i i i H H 3

i=1
Uplift below structural wedge:

Utoe, =Yw (Ewtoei - Ebftg)

uhecli = Yy LEtheli - (Ebﬂg - hkey)J

Yw (Ewhee_li - Ewtoci)

ok = ifﬂ:“keyl + 6“1 [Lftg — Xkey + __2_ey - Ltll] = uhec-ll:| , ok, "Uplift pressures do not close.":l

ok = "Ok"
up=u X Dicey
1i = Uoe, key 5
Lkey
Kkey —
Xpl = —5— Xp1 =451
Lkey
Xkey —
- _ N 2
.= (ukeyi utoei) o
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f. Title _Samuels Ave. Dam Date:
-. Training wall at right By:
CDM04188 v

Freese and Nichols

2 Lkey
Ky2 = g ‘ (Xkey - ) Xy = 6.0

chy
113i = ukeyi (Lﬁg - Lﬂi = Xkey + 2
L, 1 L
- ey 2 - Xy
Xud, = Xkey =T '|:Lftg - Ltli (Xkcy "

Lkey
Lag = Lut, = Xkey + —

2
. L, 2 Ly,
ey ey
= ——= 4 — | L — Ly - -
x114i Rkey 5 3 |: ftg ~ i1, [xkey 7

U5 = Uhee] Ll
1 1 1
Ly

i
Xu5i = Lftg - "‘2“'"'

I14i = (‘-1hf:f:1i - ukeyi) ’

U.:=uj +up +usg +ug +us
1 i i i i i

U] - Xyj + U2 - Xy2 + U3 - XKg3, + 04 - Xyg + U5 Xps
1 1 1 1 13 1 1 1

in = U

?

(< - )
ZMgray, = Z We,xc + Wl - xwi+ Wws1, xwsi + Wsz, - xws2 + Wws3, * ¥ws3

e
j=1
+Wivsa - xwse + Wivss - xwss + Wivs6 - xwse + S1-xg1+ 52 x5p + 8 - Xgp — (Ui ' XUi)

CDM0D4188
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Title _Samuels Ave. Dam Date:
. Training wall af right By:
CDM04188 v

Frease and Nichols

ha2, = Evhecl, ~ Ebftg + bkey hgy =
hay 2700} ft
VAL T Ty T ey 2400, VA% T
A2.= kop - v Ay, - hag 21.00 8.50|ft A2, =
' ' 18.00 7.00
has, = haz, 1500] |550 gg Kfhps, =
4.00 :
hASi = 57 27.00 | ft
VA3 = T By : Y 24.00 ya3, =
21,
(hA3 2 18.2 100 4001 ft
i 18.00
A3i = KOB - Yfill_eff 3.00 A3 =
2 15.00 5 ;
;=0 kit 100 18.4] Kf
14.6

hH21. = Ewheeli - Ebftg + hkey 0.00 p—

. 82
YH2]. . 3 key =

2
(b2

HZi = Y 5

ZMlatl. = _Hli' YHli) - Kli (YKl) - Kli : (YKZ) + HZi- (}’Hzi) + HSi— (YH3)
+ Ali- (yAli) + AZi . (YA2i) + A3i- (yABi) - Rkeyi (YRkey)

. ZMgravi - ZMIati
Ri ) Wi - Ui Lbrgi = ﬂ"iﬂ(3 XRi: Lﬁg)

ok = ifL]Lbrgi - (Lftg - Lﬂi)| > 0.001 - ft, "Uplift assumptions wrong in sliding analysis.”, "Matched.”

TASTACALCS\Twall right Up 517.med CDM04188 23 0OF 35
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A

Title _Samuels Ave. Dam Date:
Training wall at right By:
CDM04188 v

Freese and Nichols
. Su —

Wi = “’coel = ‘-"heeli = i ukeyl. = I111. = u?.]. = u3i =
705.3] Kt[0750] kst [1688] ksf [21.6] B5L [71286] ksf [6750] Kf [2.278] Wf [25.429] Kif
104.4 0.563 1500 76| T [1o06o 5.063 2.279 21.379
103.2 0.375 1313 216 0.881 3.375 2.279 17628
102.6 0.313 1.125 172 0.780 2813 2.105 15.603
102.3 0.313 0.938 10.8 0.722 2.813 1.843 14440
ug = us, = Xu3 = Xu4 T Xus = hgp = yHp = H2;=

2310] Kf [00] Kf [190]f {22.3|f [200|f 27.0|ft [40|ft [22.8] Kf
4310 0.0 190 [223] [290 240 [30 18.0
4.310 0.0 19.0] [223 29.0 21.0| |20 138
3448 0.0 19.0] [223] [290 18.0 1.0 10.1
2.155 0.0 i90| |223 29.0 150] [00 7.0
Ui = XUi = EMgravi = IMiat = XRi = Lbrgi =
385| Kf [16.1]f 1219] kip [205] kip [152]|f [200}f
33.0 16.3 1307 212 15.3 29.0
276 16.7 1386 214 155 29.0
24.0 16.6 1443 211 15.7 29.0
213 6.3 1484 208 15.8 29.0
TAST\CALCS\Twall right Up 517 med CDM04188 24 OF 35
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Freese and Nichols

Title

Samuels Ave. Dam Date:
Training wall at right By:
CDM04188 v

Hy = 0. KIf

Eutoe, - Efig)
S i |

{(Wi i V) . (tan(d; di) - cosla) + Sin((x)) ~U,- tan(¢ di) + (HL]_ - HR;) . (tan(q: di) sin{a) — cos(a)) + %—;— L}

I
i

APg =
i (cos(d) - tan(d)d.) . sin(a))
1
Hy, = Hy =
i 1
0.0 KIf |15] kif
0.0 05
0.0 0.0 "Matched.”
0.0 0.0 "Matched."
0.0 0.0 ok, =| "Maiched."
1
"Matched."
"Matched."”
Lﬂg - Lbrgi =
0.000 | ft
0.000 0
0.000 0
0.000 Lip=| 0 |- ft
0.000 o

ok 1= ifl_maxL | Lorg - (Lftg - Lﬂ)“ < 0.001 - fi, ok, "Uplift area does not match.” |

Li
ok == if [min(Lbrg) < Xkey + —% , "Uplift assumptions incorrect.” , ok] ok = "Ok"

TASTACALCS\Twall right Up 517.med
7:55 AM 1/3/2005

CDM04188
1/3/2005 7-55 AM
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Title _Samuels Ave. Dam Date:

’l Training wall at right By: |
- - — CDM04188 v (
Freese and Nichols ‘
Resisting Wedge (#3):
Bw:= 0 deg
b= dan ¢ =320deg
¢:=10:ksf 20.7
20.0
byg = atan(——tan(q))\ bg =| 193 |deg 34.6
1 L B, E 186 .
' 35.0
P4, .
o= 45 deg — _2_‘ L17-9J ap=|353 |deg 8.799
Li = k36-0J L=| 8.647 |1t
sm(ag) 8.565
Li- cos(ai) - thage 'tS‘SOOJ
W]- = Vsat” ) T Vw: (Ewtoei - Eftg) ' Li' cos(oti)

thase
U= vy (Ewtoei ~Efg + 5 ) L,

H = 0 KIf {
Hg = 0 KIf
V=0 kf

|:(Wi + V) . (tan(d)di) cos(ai) + sin(c,i)) - Ui . taﬂ(¢di) + (HL - HR) . (t’an(c{)di) . sin(ai) - cos(ai)) + -E;I— Li:|
(cos(ot;) - tan(dpdi) . sin(di)) | |

APy =
i

P = APIa_1 + APlbi + APgi + AP3i

1.65
W, = U= AP1ai = Aplbi = APzi = AP3i = TP, = 1.72
55| kif|52| kIf {-53.8] Kf (00| Kf 495| kif  [47] Wf 03] kf FSi=|178
4.1 3.5 -52.5 0.0 48.9 3.7 0.1 1.86
2.7 1.9 -51.3 0.0 48.7 2.7 0.2 Ll‘.93 )
2.2 1.3 -50.7 0.0 48.4 2.4 0.0
2.2 1.3 -50,2 0.0 48.0 2.3 0.1
ok := if(FSll 2 1.33, ok, "Sliding instability: LC#I")
ok = if(FSl > 1.50, ok, "Sliding instability" LC#n")
a ’
ok = "Ok" (
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| Title _Samuels Ave. Dam Date:
-. Training wall at right By:
- \ CDMQ4188 v
Freese and Nichols
Sliding Analysis #2: Lg =0.00ft 320
32.0
= =33.7d
$i:= dan Po =B Py * 6 =132.0 |deg
25.2
c:=0-ksf L32'0J 24.5
in( ;) 32.0 '
bg, = atan(ta;iq)l)} bg =| 23.9 jdeg
L) 23.0
416 (222
424
atan(tan(B) . FSz.) =| 432 |deg (back solve for minimum ¢ value for stable slope p, EM 1110-2-2502, pg. 3-31)

44.4

L45.6 J

b; = if|:(c1(¢di)2 +4. c2(¢ ' Bw) < Oj,atan(tan([?)w) FSgi),cbi:l

( tan(d)in
(")

¢(L1bi = atan

o Ib, = adriving(d’ d_1b Bw)

337
337

9g 1b =| 337 |deg
" lasg

337)

hih = (Egrade + Lwss - tan(ﬁw)) — (Bpfg — hiey) hip =370t

Liax, = ift—alb. =dg b, 1000 ft,
1 1 - 1

by

cor~ 1) [ 15 B

cos(—ct I-b.)
1

41.6
424

& =1432 |deg (substitue minimum ¢ if
44.4 slope is unstable)

k45.6)

-33.7
—33.7
—33.7 |deg
-33.7
—33.7J

U=

-
|

370

1000 0
1000.0
10000 |g
1000.0

\20x 10°)

hig, = i L <Lmaxi,h;b+LB-(tan(ﬁ)——tan(——albi)),ﬂ.- R hie=| 370 |f

37.0
37.0

TASTACALCS\Twall right Up 517 mcd
7:55 AM 1/3/2005

CDMO04188
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Title _Samuels Ave. Dam Date:
Training wall at right By: ’
CDM04188 v (

Fmesé and Nichols

£
o,
7 "fz e T A{i"pz:
‘!{!zee'«:f
Sliding Analysis #2
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Title _Samuels Ave. Dam Date:
Training wall at right By:
_ - . CcDM04188 v
Freese and Nichols
Driving Wedge (#1a):
Bw =0 deg B = 0.0deg
o = i ¢ =320deg
252
c:= 0 ksf 245 |
tan(¢) '
bg = atan(--—i)—\ —5758 dg=]239 |deg
i L FS,
‘ -57.26 230
o = ‘ldriving(d?di:ﬁw) o =|—56.95 |deg {22.2)
-56.51
;= hia —56.11) 370
37.0
hi = hlai h=|370 |t (4383
B 37.0 43.99
i
L, := 310 -t 4414 [t
1 cos(-—czi) . (tan(—ai) - tan(Bw)) 1436 27.0
24.0
rrEwheel. - (Eﬂg ~ thase — hkey) -Lg- tan(-~ot1b_) T| L44.57J
hgat = max ! ! hge =1| 21.0 |ft
: _
0 ft 23.497 18.0
B 23.791 LIS.OJ
Ly = — Ly, =| 24.073 |ft .
i" tan{-o) 17.15
24 476
hsat 24 856 1343
Lsat. = Lgat = 13.66 |ft
1 tan(—(xi)
11.91
hifeg =10 ft LI0.0SJ
hrighti = hlai
( hijef; + hright.\ Lsat - heat
W= yar - | Ly - ———— | + (Yeat~ ¥a) - — =
i 1 ; 2 sal ) i
55.031] kif
Voo 0. W 56.754
57.538
Hp, = 0. kif 58.597
59.589
Hg = 0. kIf
TASTACALCS\Twall right Up 517 mcd CDMO04188 20 OF 35
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Title _Samuels Ave. Dam Date:

Training wall at right By: |
1 - CDM04188 v 0
Freese and Nichols
26.987
(et ) . . 21.400
U. =y - - | [{heat ) + (Lsat. U=116.441 |KIf
() () ()
8.470

I|:(Wi + V) ‘ (tan(d)di) . cos(ai) + sin(ai))_ - Ui- tan(q)di) + (HL - HR) (tan(q)dl_) . sin(ai) - cos(ai)) + < Li}

FSy.
. 1
APy o= - )
1 (cos(ai) - tan(cbdi) . sm(ai))
Driving Wedge (#1b) Lg =0.0ft
Buw =B By =33.7deg 337
. -337
o= olp o =|-33.7 |deg 337
37.0 —33.7 3.7
¢d = bd_1b 370 L—33.7J ¢g=|337 |deg
h=}370 |ft 337
Ly = Lg Ly = 0.0t mr 0.0 337) (
37.0 0.0
Lp L37 0
Li e : L={00 |ft
cos(ai) 0.0 i:g
ﬁ'meheel, - (Eﬁg ~ thase ~ hkey) —H LO 0 J '
hgatr = max ! heatr =| 21.0 |ft
‘ L 0 & 180
- 270 {15.0 J
B (Ef ; N ) Lg 24.0
] - — hyey) — ‘
hgay = max wheel, g ™ toase ™ Tke cos(a{) heast =| 210 |ft
1
L. 0 1] 180
oy L J
15.0
L ﬂ 0.0
Lggt = min | Dsarm, L =1 0.0 |t
1 ( ) 0.0 37.0
U‘“’L - IJH 'LO'OJ 37.0
h!cﬁi = hlai ' hieg =1 37.0 |t
37.0
hright = hyp hright = 37.0ft L37 (}J
_ ( hlefti + hright\ ( hsatri + hsatli.\
Wo=yan |y —— |+ (Ysat - Yﬁll) Leat -t ——(—— :
1 2 i 2 (
V=10 kf
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Title _Samuels Ave. Dam Date;

;-.. Training wall at right By:
Freese and Nichols CRM04188 v
W=
Hy = 0-KIf -
s

{(Wi + V) (tan(cl)di) . co.s(ai) + sin(ai)) -G tan(tbdi) + (HL ~Hg}- (tan(d) di) ‘ sin(ai) - cos(ai)) + -1::2—2— : Lijl
(cos(ai) - tan(d) di) - sin(ai))

Structure Wedge (#2): = 1
|

AP}b’_ =

7-55 AM 1/3/2005 1/3/2005 7-55 AM

By = 0- deg 0.0] Kf
0.0
¢ = il 6 =320deg 0.0
252

¢c:=0 ksf 0.0

( ) . 245 0.0

t
bd = atan( s \ 04 =| 23.9 [deg
i { FSy J i
i 23.0
(222
o= 0-deg o = 0.0deg
: L
L= e L=290f
cos(ot)

hg1 = hiey hgy =501t

I-'key
Lg1 = Xkey T Lg1 =9%.0ft

1
Xg] :=-2--L81 xg1 =458
S1 = ygar- hgy - Lygg S1 = 57kif
hgp = hiey hgy =501t
Lkey
Lgy = Lﬁg ~ Xkey ~ '—5'" Lgy=170f
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Title _Samuels Ave. Dam Date:

Training wall at right By: ]

. CDM04188 v |

Freese and Nichols (
xg2 = Lftg ~ % xgy =2051t
52 = ygu hgo - Lgo 52 = 10.8klf

4
Wi = Z We, + Wy + Wwst, + Wwss + Wwes, + Wwsg, + Wiwss + Wyygg + S1 + 82+ Sﬁ.
1 1 1 1 I 1 1

i=1
Uplift below structural wedge:
Utoe, = Tw LEMOei - (Ebﬂg - hkeY)J

Uheel, = Yw - LEwheell. - (Ebftg - hkey)J

Tw (Ewheeli - Ewioei)

By = :
i Lttg -~ Lz,
= ' -L
uli utoei (Lf_tg t2i) 145
Lpg - Lo, 14.5 (
Xyt = ————— xyy = 145 |ft '
i 2
14.5
(Lf’cg - Lt2].) k14.5 J
uz = (uheei. - utoe.) T 193
1 1 1 2
193 -
2
Xy = — (Lﬁg - Ltg) xg2 = 193 [ft
i 3 i
193 1
u3 = Upeel - (Lt2.) 19'3J
1 1 1
Ly,
Xu3, fig 2
U =uyp +up +u3 15.6
1 i i i .
uj, - Xl t U2 Xl + U3 X3, 158
= = 16 0 f'[
* 1. xu
i 159
( 4 15.5
EMgry, =1 Y We, o xc, + W - xwi+ Wws - xws1+ Wwsy, xwsz, + Wiwss, - xwss, |-
i=1
+ Wwsg - xws4 + Wss xwss + Wwse xwse + S1-xg) + 52 xg + 8- xgp -~ (Ui : XUi) 4/
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- Title _Samuels Ave, Dam_ Date:
’. Training wall at right By:

CDM0Q4188 v
Freese and Nichols '
hHli = Ewtoe]. - (Ebftg - hkey) hHli =
b, " 17.00] ft
yHIl ~ 3 B kcy 14.00 yHIi =
2
(hHIi) 1100 0.67|ft
Hli = Yw '--2— 10.00 033 Hli =
10.00 -1.33 90| Kf

K1.:= 0 KIf -1.67 6.1

-1.67 3.8
K2i =0 kif 3.1

3.1

s

Mg, = L~ (virn) - Kl (i) - K2;- (vio) + 12, (ymo ) + B3, (vm
+Ali- (yAIi) + A2i- (YA%) + A3i . (yAB’i) - Rkeyi (YRkey)

EMgi—avi - EMlati

XR = .
R wi - Ui Lbrg]. = mm(3 ‘ XRi,Lftg)

oky, = ifL]Lbrgi - (Lﬁg - Ltzi)l > 0.001 - ft, "Uplift assumptions wrong in sliding analysis.” , "Matched."

W{ = “toei = uheeli = Sui - u1i = “21. = ‘13i =
108.2| kif{ 1.083] ksf | 1.688| ksf 1218 p_sf 30.813| kif |9.063| kIf | 0.000| kf
107.3 0.875 1.500 21.8 fi 25.375 9.062 0.000
1086.0 0.688 1.313 21.6 19.938 9.062 0.000
105.5 0.625 1.125 17.2 18.125 7.250 0.000
105.1 0.625 0.038 10.8 18.125 4.531 0.000
Xu3, = by = ym2 = HZ, =
2001t 2701t j4.0ift j22.8] kf
29.0 244 30 18.0
29.0 21.0 2.0 13.8
29.0 18.0 1.0 101
29.0 15.0 0.0 7.0
Ul- = Xy, = LMgray, = IMgy = XR = Lorg =
1 H 1 1 1
30.9| kif |156(ft 12241 kip 195| kip |15.1ft 29.0(f
34.4 15.8 1312 202 16.2 29.0
29.0 16.0 1391 204 15.4 29.0
25.4 15.9 1447 203 156.5 29.0
22.7 15.5 1488 203 15.6 29.0
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Title _Samuels Ave. Dam

Training wall at right
CDM(04188

Ereese and Nichols

Date:

By:

Hy = 0-KIf
1

(Ewtoei . Eftg)2

Hp = ‘
Ri Yw 5
|_(W. + V) : (tan(ti)d.) - coslor) + sin(a)) ~U.- tan(d)d.) + (HL. - HR.) ‘ (‘an(d’d-) -sinfa) - cos(a)) ey
L i ; 1 i i i i FSy,
1
APy = '
2, (cos(a) - tan(ci)d_) - sin(a))
1
1 1
0.0| kif 1.5 Kf
0.0 0.5
0.0 0.0 "Matched."
0.0 0.0 "Matched."
0.0 0.0 ok, =| "Matched."
1
"Matched."
"Matched." )
Litg — Lorg, =
0.000| ft
0.000
0.000 0
0.000 0
0.000 Lp=[0|-ft
10

ok := if{ max|_|Liry — (Lg — Li2)| | <0.001 - ft, 0k, "Uplift area does not match.” |

Lk
ok = if (min(Lbrg) < Xkey t —2-:0-)-, ,"Uplift assumptions incorrect.” ,ok] ok = "Ok"

o—
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Title _Samuels Ave. Dam Date:

et

‘. Training wall at right By:
, - c CDM04188 v
Freese and Nichols
Resisting Wedge (#3)
By = 0-deg
¢ = dfin ¢ =32.0deg
ci=0 ksf 252
24.5
g, = atan(t'an(@)\ ¢ =| 239 |deg 324
i l FSZ. l i
b4 230 327
aj:= 45 - deg — — L22-2J aj=|33.0 |deg 18.654
| 2 18.490
thase + Niey 333 .
Li s L33_9J L= 18337 |ft
snfa) 18.125
Li . cos(ai) : (tbase + hkey) 17.933
W= Ysat- 5 +Ywe (Ewtoei - Eﬁg) L, cos(oti)

thase + hkeyj L
i

U=y - (Ewtoe. ~Epg +
1

Hy =0 kIf
Hp:=0-Kf
Vi=0-KkIf

2.

{(wﬁv) (sn{b) - cos{e) + snfa)) - U, - tan{) + (s~ i) (tan(q)di).sfn(ai)_cos(ai));ré L}

1

APy = ' —
! (cos(a;) - tan((bdi) - s1n(ai))
133
ZP; = APy, + APy + APy + AP
i i i i 1.37
W, = U = AP, = APy, = APy = APy = FSy=| 141
! ! i i i i P =
16.9] Wf[140| Wf [-49.41] kf [oo0] Wf [338| Kf [156] Kf [04] Kf LM? J
13.8 10.4 471 0.0 33.7 135 0.2 1.53
10.8 6.9 454 0.0 34.2 114 0.2 Lpeet =21 - ft
9.6 5.7 445 0.0 34.1 10.6 0.1
9.5 5.6 439 0.0 33.7 10.3 0.1 hgey =5 - ft
Lpg = 29.0ft
ok = lf(F521 > 1.33, ok, "Sliding instability: LC#1 ) Loy = 8O

- O e s " Licey .
ok = if (FSzn = 1.50, ok, "Sliding instability: LC#n ) Liig - Xkey - 2ey Z 1701t

ok = "OK"
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Title _Samuels Ave. Dam Date:

-. Training wall at right By:
| CDM04188 v

Freese and Nichols

Upsiream Training Wall at Right: {Grade = 527.0"}

Reference:TASTACALCS\Common geometry.med(R)

Geometry:

Evall = 530 - ft

Ettg = Eapproach Efig = 500.01t
thase = 5 - ft

Ebftg "= Eftg ~ tbase Epfg = 495.0%t

Egrade = 527 - ft

n:=>5
i=1n
Ay =10-ft (maximum height of retained waier above water in basin)
' 527.0
Ay
Egrade — | Eftg + ~ ‘ 5215
Ewhedl, = Egrade — i-1 Ewheel =| 5160 [ft
1 n—1
517.0 510.5
511.5 L )
Eytoe, = m ((Ew}ledi ) Aw“ Etos=| 5060 |t e
oc, wioe = -
1 “kk By ) 500.5
—-2-{E —Eft:|+E ad—l—l
h = mi L-S (Berade = Pt | + Bgrade h=27.0f
L o ]
B-= atan(-l—'g) B =337deg
1.5
hg = 527 - ft — Egrade hg =00f
tW_tOp =151t
(Ewall —Eg. )
tw_bot = tw_top + — ‘_""8 = ty bot=3.251t
TASTACALCS\Twall right Up 527 med CDMD4188 10F 34

7:53 AM 1/3/2005 1/3/2005 7:53 AM




| Title _Samuels Ave. Dam Date:
-. Training wall at right By:
_ T — CcCDM04188 v (
Freese and Nichols
Lige = 8.01t
Lheel =2401t
Lig = Ltoe + Lheel Lfig = 32048
hyall = Ewall — Efig hoyal] = 30.0ft
hyey = 0.0t
Liey:=4-ft Liey =4.0ft
Xkey = LEOG + tw_bot - '_2_— Xkey = 1134
Constants:
Yw = 62.5pef’
Soil parameters: N
Yfill_eff = 65.0 pef Ysat = 127.5pef
yan = 130.0pcf
kg f1=0.5
di11 = 32.0 deg
kop = ko_fil (1 + sin(p)) kop = 0.777 (USACE EM 1110-2-2502, Eq 3-5)
Pre-Definitions:
. . . Ibf
kip = 1000 Ibf ksi = 1000 - psi ok = "Ok" KIf = 1000 Yy
Ibf bf Ibf
psf = — plf =— pef =—
ftz ﬂ3
ORIGIN= 1.0 (must equal to 1)
TASTACALCS\Twall right Up 527 med CDM04188 2 OF 34
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i Title
“B

Freese and Nichols

Samuels Ave. Dam.

Training wall at right
CDM04188

Date:

sl

B

Ws3

WSY A

Ws

w5y

Wyt

c3

g

erATION
2 :

e

"

,. _ig;z' R

utip =

wiht = |V

TAST\CALCS\Twall right Up 527. med

7:53 AM 1/3/2005

COMO04188

1/3/2005 7:53 AM
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; Title _Samuels Ave. Dam Date:
E-1. Training wall at right By:
. - CDMQ04188 v (
Freese and Nichols
Analysis:
Gravity Loads:
hcl ‘= hywall hCi =30.01t
L = =1.5%
C1 tw top LC]
Lc1 ‘
= —_— =881t
xC, Ltoe + 2 *C
Wcl =Yoo hCl : LC1 V\f(;1 =6.81f
=h he =30,
hC2 o} c, 30.01t
LC2 = tw_bot ™ tw_top LC2 =3.81t
LCZ E
xc, = Lioe + Le, + xc, = 108f
be, L,
We. = ————— We =84Kf
C, Te ) C2
b, 1= thase hc3 =50ft
Lo = Lo =320f
C3 Lﬁg C3
Lc3
= =16.01t
xC, . xc,
We i=%Ye-he ' L W =24.0kif
C3 Ye C3 C3 C3
hc4 = hyey hc4 =001
=1 Lo =4,
Lc . key C, 401t
= =113ft (
xC 2 Xkey XC4
TASTACALCS\Twall right Up 527.med CDMQ4188 4 0F 34

7:53 AM 1/3/2005

1/3/2005 7:53 AM




Title _Samuels Ave. Dam Date:
-. Training wall at right By:
— S— CDMQ04188 v
Freese and Nichaols
=y, bc - W = 0.0kif
We,=7e e, L, c, =00
17.00
Weight of water at toe
11.50
hw . = Bwioe, — Eig hwi=| 6.00 |t
0.50
Lwi = Lioe Ly = 8.0ft 0.00
Litoe
W1 = 5 AWl = 4.0ft 8.5
5.8
Wwi, = tw hwi - Twi Wwip =| 3.0 [kIf
03
Weight of water/soil at heel 2700 LO«OJ'
2150
hws1i = Ewheelg —Eng hywsy = | 16.00 |fi
10.50
Lws1 = Lheel ~ tw_bot Lwsi = 188 ft 3.00
Lwsi
xws] = Ltoe + tw_bot + xws] = 2268 64.5
51.4
Wws1 = (vsa) - Bws1 - Lwsi Wysq = | 383 |KIf
25.1
bws2, = hwsi, 338 12.0
) t 269
w_bot ~ lw_top
Lws2 = ————— hws2, Lws2=|2.00 |ft
i hwall i 12.1
1.3t
Lwsy 063 12.4
XWS2, = Ltoe + tw_bot — 3 xwsz=1| 12.6 |ft
12.8
L13..0 )
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Title _Samuels Ave. Dam Date:

.l Training wall at right By:
. — CDM04188 v (
Freese and Nichols
hysz, - Lwsa,
Wwsz = (Ysat) - —— :
i 2 Wws2, =
58| KIf
h =E -E 3.7
WS?;i grade wheeli hws3 =
2.0 i
L L L 0.9 0.0|ft .
ws3 = Lws + Lwsz, 3 55 wss, =
Lwss 11.0 22.1|ft
i
2ws3, = Lfig — 16.5 214
WS3, =
1 2 22.0 20.8 i
W b L 20.1 20.0(ft W
ws3, = ¥l bwss, - Lwss, o7 513 W3, =
21.6 0.0 kIf
hwsgs = hwgs. 22.0 15.3
1 l 22.3 29.7
tw hot — tw top 43.0
L = ——————— . |k LW 4 =
W LI WS4, i 55.4
0.0 ft
Lwsa4,
X — Lﬂ _ L _ 1 0.7 x _
ws4, = Lig — Lws3, p v WS4,
byysa - Lwsa, 2.1 9.9|ft
1 1
Wws4. = il — 28 103 Wwss, =
¢ ¢ 10.8 =1 i
w_bot ~ *w_top .
—=———=— (Egrade - Etg) + Lws1 11.3 55
. hwan 117 ;
Lwss = mi b - 1.0 Lwgs = 0.001t
| =) I
tamip 3.9
hwss = Lwss - tan(p) hyss = 0.00t
2 (Ewatl - Egrade)
xwss = T Lwss + Lyge + tw top+ —Z - (tw bot ~ tw_to ) xywes = 9.88ft
3 =P Eyall - Bfig - —P
hygs: Lwss
Wwss = 1a1 EE— Wyygs = 0.0KIf
E -E
grade ftg
Lwse = {tw bot— tw_top) + Lws1 —Lwss  Lwse=22.11t
hyyall
hwse = hwgs hwsg = 0.0ft
Lwse
Xws6 = Litg = 5 Xwse = 209 ft
Wwse = vaill- (hwse Lwse) Wwgs = 0.0KIf
TASTACALCS\Twall right Up 527 med CDMO4188 & OF 34

7:53 AM 1/3/2005 1/3/2005 7:53 AM




Title _Samuels Ave. Dam Date:
-. Training wall at right By:
| CDM04188 v

Freese and Nichols

Upilift:
Yroe, = Yw ' (Ewtoci - Ebftg) Ytoe, =
1.375| ksf
uhceli = Yw (Ewheali - Ebftg) 1.031 “heeli =
0.688
Uneel. — Vtoe 2.000| ksf
i i 0.344
Bscop, = T —— 1.656 Sseep, =
_— 3 i
fig ~ Luplify : 1.313
L 20208] 22X
Ui = Uheel, + | Xk _ Tkey | o 0.969 : Pl
kit <% & 2 SeCP; 0.625 19.531 kit
19.531 2.187| ksf
Uicht, = U, + Liey- aseepi 19.531 1.837 Uicht, =
1.493
9.768 2.268| ksf
Ukth, = Ukt + Yw * hiey Ukth, = 1149 1.915
i i i 0.715 TE
2.187| ksf 1‘228
Ukihb, = Ukib, + Liey - SScepi 1.837 kb, = 0'754
1.493 :
‘ 7 2.268| ksf
xup = Lfig — Luplift : 1.915 S
2 UG N Y Yl
1.228 15.5(ft
Uli = umei ‘ Lftg 0.754 16.0 Uli =
16.0
440| Wf
xuz, = 2 (Lhg = Lupiit s 33.0
s ' g~ uphit. . =
i 3 i . X2, =
16.0 22.0 i
Lfig 11.0 20.621ft
2= - < — .= i
U2; = (Uheel, ~ ioe ) = Uz, 00 2133
10.0] kif 21.33
10.0 [21.33
XU3 = Xk ' xy3=113f
Y 10.0 2133
10.0
U3; = (aken, = Bt} Licey 5.0 0.0
0.0
o Luplify Ul=| 00 |Kf
xy4, "= Lig - 5 :
0.0
0o
Lu4, = Luplif
U4.:= Uneel  LU4,
TASTACALCS\Twall right Up 527.mcd CDM04188 7 OF 34
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Title _Samuels Ave. Dam Date:

-. ~ _Training wall at right By:
_ A CDM04188 v (
Freese and Nichols
xU4i = U4.i =
Lateral Ioad due & 315(% (21| Wf
ateral load due to water at toe; .0 50
hy1, = Ewtoe — Ebfig hyp, = 32.0 0.0
Y b ! 32.0 0.0
o 22.00 1t 20| |00
YHI = 73 1650|  yp =
2 11.00 -
(R, = [73n
HI = 1y — | 55 550 HI, =
5.00 3.67 15.1] kif
b = Ewheel, — Ebfig 183 55 hip, =
hepo, 1.67 38 32.00ft
YH2, = 09 26.50
0.8 21,00
2
by
i 15.50
H2. = vy - ( ’) H2, =
! 2 e 10.00 1
H2,
10.7 | £ 21.9
~hiey 8.8 13.8 G
YH3 = T yg3 = 0.0% 7.0 73 3
5.2 31
H3; = (i, uktb,) - b3 33| H3=
1 1
0.00| kIf
hg | = hyey hgy=0.0f 0.00
0.00
Kli = Ukt hg; 500 Kli =
0.00 0.0| Kf
hgo = hyey hi = 0 0ft 0
hgo 0.0
KSZi = (uktbi - ukﬁi) vy 00 K2i =
0.0 0.0 Kf
_hkey
VK1 = —2-— yg1 = 0.0ft 0.0
0.0
YKo = -—3—- hkcy yiy = 0.0ft 0.0
10.0
TAST\CALCS\Twall right Up 527 .mcd CDMD4188 8 OF 34
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? Title _Samuels Ave,. Dam Date:
.. Training wall at right By:
— - CDM04188 v
Freese and Nichols
Lateral load due to retained soilfwater:
A1 = Egrade — Fwheel, bay, =
) 0.00] ft
YAl = Egrade - Ebftg — 3 has, 5.50 YAL =
4 11.00
hag, =3 32.00 | ft
Al.=kop - yaint - - . 28.33 Al =
i 2 22.00 467 1
- 0.0] KIf
21.00 5
17.33 57
13.8
han = —-E =
A2, = Ewheel, ~ Ebfig hao, a5
han. 32.00 | ft
yA2 =~ ! 2650 yaz, =
21.00
e 16.00 | ft
A2.=kop vhl® hal - ha2 . 13.25 A2 =
i i 10.00 10 ED L
: 0.0| kif
ha3 = has 77 14.7 has =
i i 5.00 i
23.3
ha3 32.00 | ft
i 258
YA3 = 26.50 YAz =
i 3 22.2 5100 i
s V2 : 10.67
A3, 15.50
A3 = Kkop - VAN eff — 8.83 A3, =
1 - 2 10.00 1
7.00 25.9] kif
Shear force due o sloped backfill; (EM 1110-2-2502, Fig. 4-7) 517 17'7
hy = Egrade — Enig hy =27 0ft 333 13
b == hy + tan{B) - Lyss hy = 27.0t g;
, )
_ hA3i - tba.se)
P.=kog v hAli : (hA2i - tbase) + kop - vill_eff- 2
| P - (b ko) | ,
Sg. = if| hj > hy,| ————|[,0 - KIf
i 3-Lwss
X8B = Lfig xgp =32.01t
CDMO04188 9 0OF 34
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Title _Samuels Ave, Dam Date:

.. Training wall at right By:
CDM04188 v
Freese and'Nichols
Sum forces:
4

V= E We. + Wy + Wwsy, + Wwsa, + Wwss, + Wwsg + Wwsgs + Wwgs + Sp.— (Ul. + U2, + U3 + U4.)
i i i i i i i 1 1 1 !
i=1

& )
EMgray, = Z WC xc, + WW1 w1t Ww31 XWsl + stz Xws2 + sts xws3, + st4 XWs4, -
1=1
+ Wywgs - xwss + Wwse - Xwse + SBi “X§B - (Uli- xUli + U2i . xUzi + U3i “Xy3 + U4i- XU4i)

Rkey —HI —KI —K2 +H2 +H3 +AI +A2 +A3

N

P = SB]- = Rkeyi =
—hye 184} KIf [0.0| Kf [42.7| KIf
= — =0.0ft
YRkey = 75 YRkey = ©- 236 0.0 474
243 0.0 50.6
ZH; = —HIi - Kli - K2i + Hzi + HB;i + Ali + A2+ A3i —Rkeyl_ 203 00 522
_ 11.7 0.0 51.6
IMiae = “H1,- yh1 — K1, ygi - K2, ygo + H2, yhg, + H3,yE3 -
+ALyaL + A2 Ya2 * A3 VA3~ Riey - YRkey
M= ZMgravi - ZMlati
M
S —
R~ V5
(A
Lbrg = ma rmnL
’1 e )7
EVI — ZMgravi = leati = ZM1 - E‘,Hl — chyj = ij = Lbrgi =
610| kif[1145] kip[506] kip | 638| kip0.0] ki[427] kif [10.31|ft [30928]f
726 1353 542 810 0.0 47.4 11.16 32.000
81.1 1524 557 967 0.0] 50.6 11.92 32.000
89.7 1695 558 1137 0.0 52.2 12.68 32.000
95.7 1823 553 1270 0.0 51.6 13.27 32.000
TASTACALCS\Twall right Up 527 . med CDM04188 10 OF 34
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. Title _Samuels Ave. Dam Date:
-. Training wall at right By:
. — CDM04188 v
Freese and Nichols
Bearing Capacity: {per EM 1110-1-1805)
¢ = Cf) ¢ =0.0psf
b= ogp ¢ =32.0deg
Yeff = YAl eff Yeff = 65.0 pef
YH_eff = Yeff YH_eff = 65.0 pef 217
Lig 22.3
Begf = Lfyg — 2 - —XR. Begr=| 238 |ft
1 1
25.4
26.5
Table 4-3:
o 2
Ny = tan(45 deg + 5) N¢ =3.255
Ny = if{6 20,10, - & (¥ Ny=232
N = if] 6 =0,5.14,(Ng - 1) - cot{9) | N.=355
= if] § =0,000,(Ng—1) tan(14 $) | N, =220
34.63
Inclined loading correction-
(Rkey_ +KI1+ sz 33.16
i 1 1
6; = atan 6 =131.95 jdeg
\ =i J 30.22
L ’ 0.379
[ N 28.32 0.399
8, = if| ¢ = 0,[1 ( Eei=| 0416
i 90 d 90 - d
l_ eg eg _| 0441 0000
0.000

=)
i = 1f[¢ 010111 ¢,[1-——J
J

=119 =0,[1 -

~ai !_¢ ( 90 - dg( 90 - deg
B=Lbrg

W= 100 - &t

J

?|
]

Loa0)

Eyi = 2449x 1078

3.084x 107
309 0.013
32.0
B=|320|ft
32.0
32.0

0.379
31 0399

0.416
| 0.441
ko 470

TASTACALCS\Twall right Up 527.med
7:53 AM 1/3/2005

CDMOD4188
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. Title _Samuels Ave. Dam Date:
Q.;. Training wall at right By:
| cbM04188 v
Freese and Nichols
Foundation depth correction: (at toe)
D= thace D=50ft
OD eff = YefI- D OD eff = 3250pSf 1.058
1 1.056
2 D
1402 M2 2 =| 1.056
Sed +0.2- (Np) B, Ecd
1 1.056
3 1.056 1.019
£ 1+0.1 (tan[45 deg + lo'deg)ﬂ D Lo
d 10, = o ( ' J B =| 1019
i 2 B, Evd 10 1029
. 1.019
2 -l Lo19 1.028
. ¢ 2 D . P .
= ify ¢ < 10 deg, +— ( - 1 +0.1- (N} = =] 1.028
Syd, Ld) 2, Eyd 0 10 dog Syd_10, éyd_o) ( ¢) n J 1,029 Evd
i 1.028
1.028
1.028
Sqd = Syd, Eqa=|1028
1 16.561
USACE EM 1110-1-1905, Eq 4-16: ‘
ku 16 568
1
Qu_toei =c'Ne-Ecg Eci + 5 ’ Bf:ffi “YH eff * Ny - E;yd “Eyit oD eff Ny~ Eqd- ‘r;qi Qu_toe = 16-586 ksf
16.605
Foundation depth correction’ (at heel) 16.619
D= Egrade — Efig + thase + bp D=320#
OD_eff heel = Veff - D oD _eff = 0 325ksf 1373
i 1.361
£ 1ann (a2 P.. =] 1361
Sed 1.123
2 161 1119
( 45 - dog + 2 c8 ' » 1'361J £ 1.119
=1+ 01 | tan| cdeg + - . —_ =| 1.
£yd_10, t g+ — ) B, ¥d.10 1.187
. 1.119
2 _‘ 110 1.180
- o 2 D ,
= if{ & <10 deg, . S - ),1+0.1'N = = 1.180
£ya, Lé 8:&yd 0 10 deg (éyd_l 0.~ &yd 0 ( ¢) B J 1187 Evd
i 1.180 1
1.180 b ISOJ
Eqd, = &y Eqd=| 1180 '
: 1 19.027
USACE EM 1110-1-1905, Eq. 4-16: ,
L1_ 19.036
1
Gu_heel, =c-Ne Eed &ei + ‘2' : Beff].l “YH_eff* Ny Evd  Eyi+ OD eff Ng-&qd" Egi Gu_heel = 19 057 | ksf
| 19.078 ¢
\ 19 094
TAST\CALCS\Twall right Up 527 .mcd CDM04188 12 OF 34
7-53 AM 1/3/2005 1/3f2005 7-53 AM




——

Title _Samuels Ave, Dam Date:

-. Training wall at right By:
- B CDM04188 v
Freese and Nichols
check_uplift. := L — Liyrg — Lyplify, check_wplift =
1 i i 1
ok := if (max( | check uplift] ) < 0.001 - ft, ok, "Uplift assumptions do not match bearing area." ) -0.0002 |ft
0.0000
ok = "Ok" 0.0000
0.0000
Lbrgi
Chrg, = ~ xR, 0.0000
TV XVI ' ebrg
Shrg_toe +
— 2
1 L‘m-gl (Lbrgl)
6
g ZV; &
Cbre heel Vi _ ! brgi ( u _1 toe, ( Qu_] heel 1)
g Lig, L, 2 Fsbrg = min ———— ,if Oyg heel, % 0 - psf ,————— 100
1 g CShrg toe, L Shrg | heel J )
6
96.7
Lorg 100.0
YR Y%bre = | 1000 |8
brg, ™ A‘brgi )
100.0
klO0.0 J
ok := if(%brgl >75 %,0k,"OT instability: LC#I") Lie = 32.0ft
k= if(%brg > 100%, ok, "OT instability: LC#n") tw bot = 3.3t
: a
Lfig
ebrgi = cfbrg_tcoei = Gbrg_heel]. = Lﬂg - Lbrgi = _4— = 8.000ft
515\t [4.003| ksf [0.000] ksf 414 T072|#t
4.84 4,326 0.211 3.83 0.000 1.072
408 4.474 0.597 Fsbrgi =371 | 0.000 0
3.32 4,544 1,060 3 65 0.000 Lopi=| 0 | &
2.73 4,519 1.461 0.000
3.68 0
= if| ma| |Lprg — (Lftg - Luplist)| | < 0.001 - fr, ok, "Uplift area does not match L 0 J
k= if(FSbrgl < 2,"Bearing problem LC#1" ,ok)
Lfig = 32.0ft
ok = if (F Shrg < 3,"Bearing problem LCifn" ok)
I
ok = "Ok"
TASTMCALCS\Twali right Up 527 mcd CDMD4188 13 QF 34
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Title _Samuels Ave. Dam Date:
.l Training wall at right By:
. CDM0D4188 v

Freese and Nichols

Base Pressures:

Eftg = ~L-f—g ~ xR, (eccentricity with respect to the footing centroid)
1 1
ZHI + Rkey — EVl = Gﬁg} = XR]. = Gbl’g__heeli = Ubrg_toei =
i
7] we |[619] Mf 5.69 | ft 10.31|ft 0.000| kst [4.003] ksf
e 726 4.84 11.16 0.211 4.326
50' 5 81.1 4.08 11.92 0.597 4.474
52'2 89.7 3.32 12.68 1.060 4.544
56 95.7 2.73 13.27 1461 4519
96.7
. 100.0
b
Liorg, = 30934 o =| 1000 {%
11000
LIO0.0 J
TASTACALCS\Twall right Up 527.mcd CDMO04188 14 OF 34
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' | Title _Samuels Ave. Dam Date:
| -. Training wall at right By:
§ N ——— CDM04188 v
Freese and Nichols
Sliding Analysis:
Function Definitions:
01(¢d) =2 tan(d)d)
Bl=1- tandp) — tan(p)
c2(ba.B):= 1 — tan(g) - tanip (m( od
2
adriving(d’d,ﬁ) = —atan(cl(‘bd) + Jcl(‘bdz) +4-oofdg, B)}
[ =25 - twss - 1owss |
Lg=max | o(p) o0 o0 Lp =008
U on )
Sliding Analysis #1:
Bw:=5 By = 33.7deg
32.0
32.0
¢1°= ¢fil =1 32.0 |deg
244
c:=0.ksf 320 230
g = atan(&:gin 320 bd =| 21.7 |deg
L I J 20.4
26 L190)
44.4 |
atan(tan(B) . FSL} =| 463 |deg {back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg 3-31)
l 482 42.6
Lso 4 ) 444
b= ifucl(d:d_)_j' +4. 02(:1) i Bw) < 0),ata’n(tan([3w) -Fsl_),¢i:| b =!463 |deg  (substitue minimum ¢ if
! . ! 432 slope is unstabie)
_ ( tan((bi)] L50.4 J 331
¢d_lb]. = atan “Fer 33.7
L) 04 1b,=| 33.7 |deg
o1p, = adriving(‘bdﬁlbisﬁw) "l
-33;
337
hip = (Egradc + Lwss tan(Bw)) - (Ebﬁg - hkey) hjp =32.01 -33.7 10000
hip oy =| —33.7 | deg |
cos(— albi)-(tan(— albi)—tan(B“ 337 1000.0
Lmaxl. = if] —a Ib, = ¢d_1bi= 1000 - ft, ~ L_33 7) Lipax = | 10000 (ft
L cos{-ar1p | 1000.0
hlai = ifLLB < Lmaxishlb +Lg- (tan(ﬁ) _tan("'albi))so : ftJ 1000.0

TASTVCALCS\Twall right Up 527.mcd
7-53 AM 1/3/2005
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Title _Samuels Ave. Dam Date:
.. Training wall at right ~ By:
| CDM04188 v (

Freese and Nichols

2 i TERERERE] |
sz e 52 Al (
i‘:iﬁ’j{:a.:"ﬁ
Uz
e . ,
-~ !
Sliding Analysis #1
(
K
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Title _Samuels Ave. Dam Date:
-. Training wall at right By:
| CDM04188 v
Freese and Nichols
Driving Wedge (#1a): 39 0
By =0 deg By = 0.0deg 320
A hia=| 32.0 |ft
¢ = of1 ¢ =32.0deg 320
24 4 k32 0 J
c:=0 ksf 230
tan
bg = atan( FS(¢)\ -57.2 bg=| 217 |deg
L 565 20.4
o= (an’ving(dl di’BW) o =| -559 |deg LIQ-OJ 32.0
~559 32.0
hi = Ihlai k_54.5J h=|320 |fi 38.1
b L32-0 384
1 .
L = : 320/ -1387 |&
¥ cos(—ai) . (tan(—o'.i) - tan(Bw)) 39.0 32.0
. ' 26.5
[T Ewheel, — (Efig — thase — hkey) ~ L - tan(—alb.) 1 L39‘.3 J
hgat = ma’u ' : hgy =1 21.0 {ft
I
0 ft 20.6 155
N 21.2 LI0.0 J
Ly : Lp=| 217 |t
i tan(-o) 20.6
22.2
hegt Lzz.sj 175
Lsat, == tan(_a) Legr=| 142 |ft
! 10.8 !
B = 0 - ft 7.1
hn'ght_ = hia
hyjeg; + hrighti\ Lsatl. hsa’ci
W= e | L - 5 J + (Yeat — vs0) 5 W, =
Ve 0. Wt 42.1| Wf
- 43.4
Hp =0 Kf 44.8
46.0
Hg =0 Kkif 47.3 38.1
(o) 263
U=y | — | [{heu ) +{L U=| 167 |KIf
=t (5] () [t
9.1
l3s)
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' Title _Samuels Ave. Dam Date:
-. Training wall af right By:
T —_— CDM04188 Vv (
Freese and Nichols
r(Wi + V) . (tan(cﬁdi) - cos(ai) + sin(ai)) - Ui - tan((bdi) + (HL - HR) . (tan(¢ di) . sin(ai) - cos(ai)) + é . Li}
AP == 1
1o (cos(cci) - tan(d)di) . si.n(ai))
Driving Wedge (#1b):
By =P By = 33.7deg -33.7
-337
o= op a=|-~337 |deg 337
~337 33.7
0d = dd_1b L‘33-7J bg=|337 |deg
32.0 337
32.0 33.7
h=|{320 |
Lyp=Lg Ly = 00 s g.g
L= Lp Lsz.oJ oo l&
cos(al) 0.0 10
__ LO OJ 26.5
Ewheell. - (Eftg ~ thage ~ hkey) —|—|
hsatrl. = max! hSatr= 21.0 [ft
LL 0-fi 15.5
. 32.0 Ll0.0 J
Eunos — (Etg - thas - ey) - Lg ‘H 265
hsatli = max] heel, 8" thase ™ Bkey cos(oti) hgat] =1 21.0 |ft
|| 0. fi 1] 155 |
YRV
[a] B
Lsat]. = mi hsatrg Laat=| 00 |ft
(o) 0.0 32.0
[| ot (e | ) e
hlefti = hlal biegt =1 32.0 |ft
32.0
Bright = Rip L32 OJ

TASTWCALCS\Twall right Up 527 med
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Title _Samuels Ave. Dam Date:

'. Training wall at right By:
CDM04188 v

Freese and Nichols

( hlefti + hright\ (hsatri + hsatli\

W= vl LLh . —'——2—‘—“‘J + (Ysat - 'Yﬁll) Lsa’ri ‘ me—z—J W=
0.0| kif
Vi=0-KIf 0.0
Hp, = 0 - kIf 09
0.0
Hp:= 0 kIf o
bgatr + b
U= vy (ﬂ—;ﬁﬂ—i] : J (hsatr]. - hsatll.)2 + (I-'h)2

| Wi + V) . (tan((})d.) - cos(cxi) + sin(ai)) - Ui tan(d)di) + (HL.M HR) - (tan(q) di) . Sin(ai) - cos(o.i)) LA Li}

FSll_
X (cos(ai) - tan(d)di) : sin(ai))

Structure Wedge (#2): .=

Bw=0 deg 0.000| kIf
0.000
¢ = ¢ ¢ = 32.0deg 0.000
om0 kef 0.000 24.4
' 0.000 23.0
tan
bg = tan{ (_,,,_,)\ 04 =| 21.7 |deg
Ty |
i 20.4
biey L19.0 J
o1 = atan 1 o1 =0.0deg {(angle of shear plane between toe and key)
key
()
ar:=0 deg {angle of shear plane between key and heel)

X —X
o=y ( kcyj + oy (M) o =0.0deg (average angle of shear plane for structural wedge)

Ltrg Lfig
L
L= —2 L=320ft
cos(or)
kst = hyey hg; =001t
Lk
ey
Lg1 = Xkey — - Lg; =931t
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7:53 AM 1/3/2005 1/3/2005 7:53 AM




i Title _Samuels Ave. Dam Date:
.. Training wall at right By:
CDMQ41 88 Vv

Freese and Nichols

Xg] = % -Lgy xg] =621t
S1 = Ygat —}13—171151 S1=0.0Kf
hgy = hyey hgy =0 0ft
Lgy = Lftg — Xkey — L];ey Lgy = 18.8ft
xgy = Lﬁgu% xgp =22 61t
$2 = year b2 - Ls2 $2 = 0 OKIf

4
W= " W+ W + Wws + Wiwsy, + Wivss, + Wivse, + Wirss + Wivse + S1+ 52+ Sp,
1 1 1 1 1 1 1

i=1
Uplift below structural wedge:

utoe]. = Yw (Ewtoci - Ebftg)

1-‘hee.1i = Yw LEwheeIi - (Ebftg - hkey)J
Tw' (Ewhecli - Ewtoei)
Oy =

i Lfig Ltli

Lge

y .
Hkey, = u’t()eE + 6u]. : [Xkey - T) + Yw - bkey

Li .
ok = if”;uke:yl + 5“1 [Lf{g — Xkey * 2ey - L-tllj = uheellil,ok, "Uplift pressures do not close "i|

=

ok = "Ok"
up =u X Lkey
1.+~ Yoe, key 5
Lkey

Akey — _2"

Xyl = -——2— %y =4.61t
ey — Dicey
— ey 2
u2i = (“keyi utoei) 2
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Title _Samuels Ave. Dam Datie:

| Training wall at right By:
Freese and Nichols CDM04188 v
Xy2 = % . [Xkey _ Ll;BYJ vy = 621

2
Likey 2 Liey
*ud, = Xkey”T + '5 : Lﬁg”‘LtIi““ Xkey ~ 2
U5 = Uheel - L1,
1 H 1
Lu,
Xus, = Letg - EX

U=u +up +ug +ug +ug
i i i i i i

uli Xyl t uzi X2t 1:.13i . )(]_13i + u4i . Xu4i + usi . xusi

X[_]1 = U

1
< )
ZMgray, = LZ Wcl. Xc * Wwi o xw1+ Wwsi - xws] + Wws, - Xws2, + WWS31- XWS3, | -
i=1
+WWS4i “Xws4, + Wwss - Xwss + Wwse - xwse + 51 - xg1 + 82-xgp + Sp_ xgp - (Ui' XUi)

ha2 "= Ewheel, ~ Ebfig + Bley hag, =
VA 32.00{ft
¥AZ = T T ey 2650 A% T
A2i — kﬂﬁ va Bal. bBa2 21.00 16.00 1 ft Azi =
! ! 15.50 13.25
haz =hao 10.00 10.50 | 0.0 Mfp,; =
! k =75 14.7 !
- has, TEEE 82,00 ft
YA3 = =T ~ ke , : 558 26.50 YA3, = 259
hAsi) 222 21.90 10.67 | fi 177
Adp=kop VhllLeff —— 15.50 883| \3=|1L1 |kf
10.00 =50
H3, = 0 - Kf ‘ 6.1
517 L2_5 J
hH;zi = Ewheeli — Epfig + hiey 3.33
TAST\CALCS\Twall right Up 527.mcd CDM04188 210F 34
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Title _Samuels Ave. Dam Date:

-. Training wall at right By:
. —— CDM04188 v
Freese and Nichols
hrp,
YH2, = T T hyey
hHQi)2
1-12i =Y T

IMiat = —HL - {yen | - K15 (vk1) - K2;- (yko) + H; - (szi) +H3,. (yms) -
*AL- (yar) + A2 (vaz,) + A3 (va3,) ~ Riey, (YRkey)

SMgray, - IMiat

XR = ————— .
R, Wi - Ui Lbrgi = xmn(B - XRi,Lftg)

oky = if|_| Lirg — (Lﬁg - Lﬂ_)l > 0.001 - ft, "Uplift assumptions wrong in sliding analysis." , "Matched."
1 1 1

W, = Utoe, = Uheel, = %, = Ukey, = uy = up, = u3_ =
T180| 1e[1375] kst [2000] kf [To8] L [7558] kst [12719] kif [vss] Wf [34737] lif
115.6 1.031 1.656] 95| T [1212 9.539 0.836 27 571
T113.1 0.688 1313 195 0.868 6.359 0.836 19.751
110.7 0.344 0.969 195 0.524 3.180 0.836 11.930
110.7 0.313 0.625 98 0.403 2.801 0.418 9.164
ug, = us, = Xu3, = Xp4 = Xps = by = vy, = 1=
2923] Wf [09] Kt [204|f [24.1]|f [3138|f 32.0|f [10.7]f 320] Kf
5.054 0.0| 206| [244| [320 265 | 88| 219
5.054 0.0 206| [244| [320 21.0 70| 138
5.054 0.0 206| |244| [320 155 52| 75
2527 0.0 206| |244| [320 10.0° 33| 31
Ui = Xy, = EMgravi = ZMlatl. = xR = Lbrgi =
54.1| Kf [170]ft [1178] xip [506] kip [f05]|f [315]ft
43,0 17.2 1353 542 11.2 32.0
32.0 177 1524 557 11,9 32.0
210 185 1695 558 12.7 32.0
15.0 17.8 1823 553 133 32.0
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Title _Samuels Ave, Dam Date:

Training wall at right By:
CDM04188 v

Freese and Nichols

Hy =0 Kf
1
2
(Ewtoe. - Eftg)
) i
HR =y ————
i 2

1.

1

{(Wi + V) . (tan((bdi) . cos(o:) + sin(cx)) - Ui . tan(tbdi) + (HLi — HRi) (tan(d: di) . sin(oc) - cos(a)) + é . L}

i (cos(ot) - mn(qa d.) . sin(ot))
1
Hy, = Hp =
1 1
0.0 Kf 0.0| kif
0.0 4.1
0.0 1.1 "Matched."
L 0.0 7.810 -3 "Matched."”
0.0 08| ok, =| "Matched."
1
"Matched."
"Matched.”
Lftg - Lbrgi =
0.458 | ft
0.000

0.458

0.000 0
0.000 .

- 1t
0.000 t

ok = iff max| |Lbrg - (Lﬁg - Ltl)‘ }<0.001 - ft, ok, "Uplift area does not match.” |

il

o o o

Lk
ok:=if [mm(Lbrg) < Xkey + Tey , "Uplift assumptions incorrect.” , ok] ok = "Ok"

TASTVCALCS Twall right Up 527.med CDMO04188 23 OF 34
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4 4 v Title _Samuels Ave. Dam Date:
-. Training wall at right By:
| CDM04188 v

Freese and Nichols

Resisting Wedge (#3)

Bw'=0"deg
9 = ofill # = 32.0deg
c:= 0 ksf 24 4
23.0
tan(p) |
d)di = tan('—i:'gf)—\ ¢d_ =| 21.7 |deg 32 8
i 204
oj=45-deg — — 19.0 ai=|34.1 |deg 5225
t ? 34.8 9.063
b
L = — k35 5 J L=|8907 |f
! Sin(&i) ’
8.761
L. cos(cr.i) - thase k8.615J
Wi = Yeat 5 + Yw (Ewtoei - Eﬁg) ' Li - COS(O’.i)

lbase
Ul = Yyt (EWTOGI. - Efl:g + ) J - L]

Hp =0 KIf
Hg = 0 - kIf
Vi= 0. KIf

[|:(W + V- (mn{d)d) cos(al) + sinf al ) ran(%) R) : (tan(q)d) sm(al) - cos( )) + ;é;: Li}
sl (coser) —wafpa). sm(ai))

ZP;j:= APy, + APy + APy 4 AP3.
i 1 1 1

™

1.38
Wi = Il = APIELI = APlb] = APZ] = AP31 = EPi= 1.47
107} kif112| kIif |-458| Kf {0.0] kif 38.0{ kif 8.0l Kf 0z kf FSi1=]157
7.8 7.9 -41.1 0.0 35.0 6.2 0.1 1.68
5.1 47 -37.8 0.0 33.4 4.4 0.0 h 81 J
25 1.6 -35.9] 0.0 33.4 26 0.1
2.2 1.3 -35.3 0.0 33.0 24 0.1
= if(FSll > 1.33, ok, "Sliding instability" LC#]")
= if(F81 > 1.50, ok, "Sliding instability: LC#n")
n
ok = nokll
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Title _Samuels Ave. Dam Date:

Training wall at right By:
- —— CDM04188 v
Freese and Nichols
Sliding Analysis #2: Lg =0.00ft 32.0
b= b Bui=B Bu = 33.7deg 320
i ill $=|32.0 |deg
0 - ksf 32.0 24a
c'= . .
23.0
(tan(é:i)\ Lsz.o}
g, = atan| ——= 0g =| 217 |deg
Uy ‘
i 20.4
426 l L100)
44.4
atan(tan(B) . FSZ_) =| 46.3 |deg (back solve for minimum ¢ value for stable slope B, EM 1110-2-2502, pg. 3-31)
1
L48.2J 42 6
504 44.4
;= if[(cl(q:d)z +4- cz(nbd_,ﬁw) < 0),atan(tan(ﬁw) : Fsz‘),q)i} ¢ =| 463 |deg  (substitue minimum ¢ if
! ! ’ 48.2 slope is unstable)
33.7 L 5. 4J
( "*‘“(“’fﬂ 33.7
ba_t, = atan TSy 0d b =| 337 |deg
k 2 ) - —33.7
33.7
~337
L33.7 J
O, = C*'-dri‘.fing(d:'d__lbi:l3w) aip=|—337 jdeg
337
hip = (Bgrade + Lwss tan(By)) — (Eoftg — hkey) h1p=3201t L"33 ‘7J
1000.0
b
b o™ ] 1000.0
cos(— ayy, | tan{ — gy }—tanl By, _
Lmax, = ify a1t = 64_tp,, 1000 f, Lo =0) |t = 10000 o
i L i i cos("a 1bi) J 1000.0
] 1000.0
320
big, = if] Lg < Lmax 1 * Lg - (tan(ﬁ) -tan(—albi)),o o] bie=| 320 |t
32.0
Lsz..o J
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' i Title _Samuels Ave. Dam Date:
-. Training wall at right By:
I — CDM04188 v
Freese and Nichols
Ny 5
B

sZ hY4 £
_ My

: > _“ Htoe

z‘{ﬁe:@f
1/ o
Sliding Analysis #2
TASTACALCS\Twall right Up 527.med CDM04188 26 OF 34
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.

7:53 AM 1/3/2005 1/3/2005 7-53 AM

| Title _Samuels Ave. Dam Date:
-. Training wall at right By:
: CDM04188 v
Freese and Nichols
Driving Wedge (#1a);
By =0 - deg Bw = 0.0deg
b= of $ =320deg
24.4
c:=0-ksf 230
- tan($) '
¢d]. = atan(--F—Si)--} 5718 0q=121.7 {deg
4 -56.51 204
0= adriving(¢ di:Bw) o =| —55.85 |deg Lw.o}
~55.20
h:=h o J
(= Bl 54.52 220
32.0
b= hya h=|320 1ft (3808
1
b 320 38.37
1
L.:= L32 OJ -1 38.67 |1t
1 cos(—ai) - (tan(-o;) - tan(By)) 2897 32,0
' 26.5
H_Ewhecl. . (Eﬁg ~ thase — hkcy) -Lg- tan(—a lb.) —|—| 39.30J ’
Bsat, = m ' ! JJ hgat = | 21.0 [ft
1 0-ft 20 638 15.5
h. 21.169 Llo,oJ
1
Ly Ly =|21.705 |fi
7 tan(—) 20.64
22.240
h J 17.53
sat, 22 806
Lgat = Lat=| 14.24 |ft
+ tan(a) 10.77
hiep = 0 - ft 7.13
hrighti = hig
( e + hrigh_ti\ Ls;ati . hsati
W=y - kLhi A ) + (Ys,at - 'Yﬁ!l) T, i=
42.101| Kf
V=0 1df 43.450
H =0 kif 44773
46.050
Hp = 0 - kIf 47 347
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Title _Samuels Ave, Dam Date;
_Training wall at right By: |
CDM04188 v ¢

Freese and Hiﬁl‘t&ls

38.078
26.312
U, = ) Byt 1+ (Lgt | U=| 16652 |kif
i 'YW'L > J (sati) +( satl.) = .
9.143

L3.837 J

{(Wi + V) : (tan(cbdi) cos(ai) + sin(ai)) - Ui tan(d)di) + (HL— HR) . (tan(d)di) sin(oci) - cos(ai)) + éz— ! Li:i
Aplai . (cos(ai) (¢d) sm( ))

I

TASTVCALCS\Twall right Up 527 mcd CDIV04188 2B OF 34
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. Title _Samuels Ave. Dam Date:
-1. Training wall at right By:
ns CDM04188 v
Freese and Nichols
Driving Wedge (#1b): Lg =0.0f
Bw =P By = 33.7 deg -33.7
-33.7
o= oy a=|-337 |deg 33.7
$d=¢d 1b 32.0 337 bg=|33.7 ideg
h= 32‘0 ft 37
Lp=Lp Ly, =0.01t - : 0.0 L33_7J
32.0 0.0
L
L = — ls20) 1ofools
! cos(al) 32.0
- 00 265
Ewheel, — (Eﬂg — thase — hkey) ]-I L0.0 J '
higatr, = max; ' hegty = | 21.0 |ft
1
LL 0-ft 15.5
3 32.0 Ll0.0 )
SO
hegy = max | % g base ™ Tk cos(ay) || hee =] 210 |f
;
I_]_ 0-ft 15.5
YRV
' 10.0
Legt 1= mi Batr, Legt=| 0.0 |&
1 |_L - ( ) JJ 0.0 320
tan] oy LO'OJ 32.0
Bieft, = Ba ' byes, = | 32.0 |ft
hright = b byjght = 32.0ft 320
right ° 1b right . 320
( 1'11(-:.fti + hn'ght\ (hsatri + hsatli\
W= yh - kLh' J + (voat = ¥6in) - Loat, Lm W, =
00} kif
V=0 Kf 70
Hy = 0-kIf 0.0
0.0
Hg = 0 kIf 0.0

hsai:ri + hsaﬂi\
U = vy | =

|

J (s~ )+ ()

1 2
[(Wi + V) (tan(qa di) - cos(o.i) + sin(ai)) - Uif tan(¢di) + (HL - HR) ‘ (l’:m(‘@)di) : sin(ai) - cos(ai)) + é - Lf}
AP1p = - - -
by (cos(czi) - ta.n(é)di) . Sin(oti))
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Title _Samuels Ave. Dam Date:

Training wall at right By:
i — CDMQ04188 v (
Freese and Nichols
Structure Wedge (#2) Ui =
Pw:=0-deg 0.0| kif
0.0
¢ = dfill ¢ =320deg 0.0
24.4
¢c:=10 ksf 0 0.0
0.0
( 1an(6))
¢ q = atan ——= dg =| 217 {deg
i L FSa J i
i 204
o= 0" deg o = 0.0deg ng-OJ
L
L= L=320f
cos(a)
hg) "= byey hgy = 0.04t
chy
Lgy= Xkey =75 Lg; = 9.3t
1
xg] = 5 Lg xg) =461t (
S1 = ygut b1 Ls S§1=0.0kif
hgp = Biey hgy = 0.0ft
chy
Lgp = Lftg — ¥key — - Lgy = 1881t
Ls2
xgp = Lftg‘T xgp =22 61t
82 = ygq¢ hgo - Lgo 82 =0 0KIf
4
W, = Z We, + Wwi, + Wwyst + Wwsz, + Wwss + Wwvsq + Wiwss + Wwse+ 51+ 82+ Sp.
1 1 1 1 1 1 1
i=1
Uplift betow structural wedge-
Utoe. = Yw ' LEW‘toe. - (Ebﬁg - hkey)J
1 1
“heeli =Yw LEWheeli - (Ebftg - hkey)_l
Yw - (Ewheeli - Ewtoei)
&y, = (
! Lig - Ltzi \
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Title _Samuels Ave. Dam

Date:

4

IMgray = Z We - xc + Wwi 3wl + Wwst - xwsi + Wwsz - xwsz + Wwss, xwss | -
1 1 1 i 1 1 1 1 1

i=1

'. Training wall at right By:
N N CDM04188 v
Freese and Nichols
uli = utof:i ) (L'ftg - Lt'll) (5.8
Ltg-Lo 16.0
Xyl = ———— Xp1 =| 16.0 |ft
i 2
16.0
(Lag — L) L160)
u2i = (uhecli - utoei) "“_"'5""—' 21.0
21.3
2 .
Ru2, = 3’ (Lﬁg - LtZi) Xy2 = zii ft
U3 ‘= Upeq - (er_) L21‘3J
1 1 I
Lﬂi
Xu3, = Lfig — T
Ui = uli + u, + u3, 17.0
uli . XUI]. + uzi . xuzi + 113,i : Xu3i 17.2
= : ={177 | ft
" Y " 18.5

L17.‘s J
l

+ Wwse - xwsq, + Wwss xwss + Wwse xwse + 51-xg1 + 82 xg7 + Sp_-xgp - (Ui XUi)

hHIi = Ewtoei - (Ebftg - hkey) hHli -
by 22.00| ft
YHI = - hk'ey [1650]  ymi =
(hHli)Z 11.00 7.33|ft

HI = 1y 50| I5z0

5.00 3.67
1.83
Kl.:= 0 ldf il
K2.:= 0 - df

H1

15.1

8.5

3.8

0.9

0.8

IMjae = —HL; (ym, | - Kl (yk1) -K2,- (vio) + H2, (YHzi) + H3,- (vm3) -

-i-AIi (yAli) + A2i (yAzi) + A3]_ . (yA3i) - Rkeyi - (}’Rkey)

Kdf

TASTACALCS\Twall right Up 527 .mcd CDM0D4188
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Freese and Nichols

Title

_Samuels Ave. Dam
Training wall at right

CDMO04188

Date:

By:

EMgray, ~ ZMiat

X =
& W, - U
1 1

Lrg, = rm‘n(s . xRi,Lﬁg)

okui = ileLbrgi - (I_,ftg - Lﬂ])l > 0.001 - ft, "Uplift assumptions wrong in sliding analysis." , "Matched.”

- .

W, = Vige, = Uheel, = P, = vy, = up = u3, =
118.01 KkIf} 1.375] ksf | 2.000| ksf |19.8 p—Sf‘ 43.370| KIf 0.857| Kfloo16| kiIf
1156 1.031 1.656 19.5 f 33.000 10.000 0.000
171 34 0.688 1.313 19.5 22.000 10.000 0.000
110.7 0.344 0.269 18.5 11.000 10.000 0.000
110.7 0.313 0.625 9.8 10.000 5.000| 0.000
Xu31. = nHzi = VYH2, = 1L, =
31.8(ft 32.0(ft |10.7(ft 32.0( Kf
32.0 26.5 8.8 21.9
32.0 21.0 7.0 13.8
32.0 15.5 5.2 7.5
32.0 10.0 3.3 3.1
Ui = )LUi = EMgravi = ZMlati = XRi = Lbrgi =
5411 Kf [17.0(ft 1178] kip 506| kip |105|ft 31.5|ft
43.0 17.2 1353 542 11.2 32.0
32.0 17.7 1524 557 11.9 32.0
21.0 18.5 1695 558 12.7 32.0
15.0 17.8 1823 553 13.3 32.0
TASTCALCS\Twall right Up 527 .mcd CDM(4188 32 OF 34

753 AM 1/3/2005

1/3/2005 7:53 AM




Title _Samuels Ave. Dam
Training wall at right
CDM04188

Freese and Nichols

Date:

Hy =0-kf
1
2
(Ewtoe. - Eftg)
BR o= Yy -
i 2
r . | ¢
(W. + V) . (tan(¢ d.) : cos(a) + sm(a)) -U.- tan(d)d.) + (HL. - HR_) : (tan(cbd_) ‘ sm(a) - cos(a)) +—— L
L i i i i i i i FSy J
. 1
APy =
4 (cos(cx) - tan('bd_) : sin(a))
1
H_ = Hp =
1 1
00| kif 0.0| ki
0.0 4.1
0.0 1.1 "Matched."
0.0 7.810 -8 "Wlaiched.™
0.0 0.0 ok, =| "Matched."
1
"Matched.”
L"Matched.“ ;
Lftg - Li:»rgi =
0.458(ft
0.000
0.000 0.458
0.000 0
0.000 Lip=| 0 |-ft
0
Lo )
ok := if] max] |Liyg — (Lftg ~ Le2)| | <0001 fi, 0k, "Uplift area does not match." |
o Liey . . o
ok := if| nnn(Lbrg) < Xkey + T , "Uplift assumptions incorrect.” , ok ok = "Ok"
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] Title _Samuels Ave. Dam Date:
-. Training wall at right By:
- . — CDM04188 v
Freese anid Nichols
Resisting Wedge (#3)
Bw:=0-deg
¢ = oAl ¢ =32.0deg
c:= 0 ksf 244
23.0
b4 = ata (1an4)) b =217 |deg 303
] 7Sz, | Y1204
o= 45 deg — — 19.0 aj=| 34.1 jdeg 3.225
2 63
thase + i 34.8 >0
L= 355 J L=| 8907 |ft
1 sin(oti) ‘
8.761
L, cos{e1;) - (tpase + Pkey) 8615

\

Wi "= Ysat 5 T Yw: (Ewtaei - Eﬁg) ' Li : cos(ai)
thage + Mikey
Ui = w (Ewtoe!. —Eng + ‘ Li
Hy =0 kif
Hp =0 kIf
V=0 Kif
[ : : ¢ 1]
L(Wi + V) - (tan(d)di) - cos(ai) + mn(ai)) - Ui— tan(q:di) + (HL - HR) : (tan(dadi) . sm(ai) - cos(ai)) + F—Sz- . LiJ
1
APy = - .
1 (cos(ai) - tan(rj:di) ‘ s1n(cxi))
1.38
IP; = APy, + APy + APy + AP3
i i i i 1.47
W, = U = APy, = APy, = APy = APy = : FSp =| 1.57
1 1 i i i i P =
707] Kf[112] Kf [258| kif [00| kf [380] kf [80] Kf 02| Kf 1.68
7.8 7.9 -41.1 0.0. 35.0 6.2 0.1 181
5.1 4.7 -37.8 0.0 33.4 4.4 0.0 Lpee = 24 ft
2.5 16 -35.9 0.0 33.4 2.6 0.1
2.2 1.3 -35.3 0.0 33.0 2.4 0.1 hgey=0- 1t
Lig =3201t
ok = i»f(Fsg1 > 1.33, ok, "Sliding instability: LC#l") L,=8- ft
ok := if(F82 > 1.50, ok, "Sliding instability: LC#n") Ly
n cy
Lfig -~ Xkey = —— = 188t
ok = "OK" 2
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Section 4
Headwall

2222222222



| Samuels Ave. Dam
’. CDM04188

Freese and Michels

Headwall at Ramp Level (right side}):

[+ Reference:TAST\CALCS\Common geometry.mcd(R)

Geometry:

Awi=10f {maximum height of retained water above water in basin)
Eyan =530 ft

Egrade = 527 - ft

Efig = Eramp Efig = 503 51t

tW__tOp =18 -1in

(E'wall - Eﬁg)

- + tw_top tw bot = 4 8125t

tw bot'™=
Epot:= Eng — 3 - ft

E -~ E
n = floo M + 1 n=12.0
2ft

(Egrade ~ Efig)
o)
\\ )

Eftg

_ Ewheeli =Efg+(n—1)-

Ew’mei =

{ by hot .
Lhedf = ceﬂ( W;t 2 } ftr 141t Lieel = 19.0
Ltoe = 15 . ﬂ

Lfig = Ltoe + Lheel Lfig = 34.0ft

TAST\CALCS\Hwall_rt_ramp.mcd
7:51 AM 1/3/2005
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Freese and Nichols

Samuels Ave. Dam

CDM04188

Material:

Tfill_eff == 65 pef
vl = 130 - pef
ko fin =05

ofil] = 28 deg
Constants:

Yw = 62.5pel

ye = 150.0pef

Pre-Definitions:

kip = 1000 - Ibf
Ibf

ksi = 1000 - psi ok = "Ok"

pif =— QRIGIN=10

kif = 1000 pif ksf -

ﬁZ

1000 1bf

TAST\CALCS\Hwall_rt ramp.med
7:51 AM 1/3/2005
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| Samuels Ave. Dam
-l B CDM04188

Fregse and Nichols
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Samuels Ave. Dam

CDMo4188
Freese and Nichols
Analysis:
Gravity l.oads:
hc} = Ewall —Efig hCi =2651t
LC1

=Lige + — =1581t
XCI toe 2 XC1
WC} = Ve h(_‘;1 - L(j_1 WCE = 6.0kIf

=nh hc =265t
b, =hc, C,
Lc, = tw_bot = tw_top LC2 =331

ch

= Lige + Lg, + — =17.61t

xC2 toe C1 3 *C,
hcz ] LCZ
We =y —m We =6.6kf
C2 Te 5 C2
hC3 = tig hc3 =601f
Lcs = Lftg L(33 =34.0ft
Lc3

- =17.0f
xC, 5 xC,
We =17 h We =30.6klf

C,=%e be, L, c,
bw1, = Ewhesl, — Efig
Lwi = Lice Lwi=15.0ft
Lwi

Ayl = S xw1=751

Ww1i =Yg hw1i - Lw

TAST\CALCS\Hwali_rt_ramp.med
7:51 AM 1/3/2005
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Samuels Ave. Dam

CDM04188
Freese and Nichols
byst. = Ewtoe, ~ Efig
Lwsy = Lieel — tw_bot Lwg; = 1421t
. Lws: :
xws1 = Lfg ~ 5 xws] = 26.9 1

Wy = (Yﬁllﬁeff + w) - hws1, - Lwsi

sz = hwsi,

hwsz,
Lwsz = l(tw bot ~ tw_top/ - —
i - =P Evwan —Esg
stzi

xws2, = Litg ~ Lheel + tw_bot ~ 3
hwszi “Lwsz,
W2, = (Yﬁll_eff + ’YW) -

hwss, = maX(Egrade ~ Ewheel,,0 ft)

st3i = Lws1 + stzl_

st3i

*ws3, = Lig ~ >

Wssl. = YR hwsai Lwss,

hws4i = hws3i
hwsfﬂ,i
LWS4i = (tw_bot - tw_top) ’ m
LWS41-
xws4, = Litg — Lss — 3
hws41. st4i

Weg = .
S4i Y1l 5

TASTACALCS\Hwall_rt_ramp.mcd
7:51 AM 1/3/2005
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Freese and Nichols

Samuels Ave. Dam

CDM04188

Ewtoe = Ewheel, = hws = hwszi = hwss = bhwse = Lwsy = Lws3, = Lws4
517.0|ft [s270|ft [135|f [13s|f 0.0]ft o.o|ft [1.7|ft [159|ft [0.0]|f
514.9 524.9 11.4 11.4 2.1 2.1 1.4 15.6 0.3
512.7 522.7 g2 92 43 43 12 15.3 05
510.6 520.6 7.1 7.1 6.4 6.4 0.9 15.1 0.8
508.5 518.5 5.0 5.0 8.5 8.5 0.6 14.8 1.1
506.3 516.3 2.8 2.8 10.7 10.7 0.4 14.5] 1.3
504.2 514.2 0.7 0.7 12.8 12.8 0.1 143 1.6
503.5 512.0 0.0 0.0 15.0 15.0 0.0 142 1.9
503.5 509.9 0.0 0.0 17.1 17.1 0.0 142 2.1
503.5 507.8 0.0 0.0 19.2 19.2 0.0 14.2 2.4
503.5 505.6 0.0 0.0 214 214 0.0 14.2 2.7
503.5 503.5 0.0 0.0 235 23.5 0.0 142 2.9
XWS2, = ¥W§3, = Xws4, = Wwi, = Ws1i = Wga, = Wg3 = Wgq =
193|ft [26.1|& [181]ft [22.0] Kf]24.4] KIf [15] Wf o0.0| Kf |00} KIf
19.3 26.2 18.3 20.0| 206 1.0 4.3 0.0
19.4 26.3 18.5 18.0 16.7 0.7 8.5 0.1
19.5 26.5 18.7 16.0 12.8 0.4 12.6 0.3
19.6 26.6 188 14.0 9.0 0.2 16.4 0.6
19.7| {267| [19.0 12.0 5.1 0.1 202 0.9
19.8 26.9 19.2 10.0 1.2 0.0 23.8 1.3
19.8 [ 26.9 19.2 8.0 0.0 0.0 276 1.8
19.8 26.9 19.1 6.0 0.0 0.0 315 2.4
19.8 26.9 19.0 4.0 0.0 0.0 355 3.0
19.81 {269 18.9 2.0 0.0 0.0 39.4 37
19.8 26.9 18.8 0.0 0.0 0.0 43.3 45

TAST\CALCS\Hwall_rt_ramp mcd
7:51 AM 1/3/2005
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Samuels Ave. Dam

.. CDM04188

Freese and Nlchols

Lateral loads:

hHIi = Ewtoel_ - Egg

by,
YHL = Tt (Eﬂg — Erot)

h .2
Hli':yw-@

by = Bwheel, — Epig

hiyo,
YH2, = "?"_1 + (Efcg - Erot)
(hmi)z
I-IZi = Y ———-2———
hAli = hwsz;i

2
VAL = Egrade = Erot - 3 bal,

N2

hAli)

Hap, = ko A1 vAl N
has = by,
hy

i .
YA2 = T + Efig — Erot
Hao, = ko_fm vEn bail - has,

ha3 = hag
1 I
haz,
1

YA3 =T Efig — Erot

h A3.)2
1
Ha3. = ko_fill - ¥fill_eff - 3
TASTACALCS\Hwall_rt_ramp.mcd 7of15
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Samuels Ave. Dam
’! COMo4188

Freese and Nichols

hHli = yHli = Hli = thi = YHZi = H2i =
1351ft 1758t [57] wf [235]ft [108]ft [17.3] Kif
11.4 6.8 4.0 214 10.1 14.3
92 6.1 2.7 19.2 9.4 11.6
71 5.4 16 17.1 8.7 9.1
5.0 4.7 0.8 15.0 8.0 7.0
2.8 3.9 0.2 12.8 7.3 5.1
0.7 3.2 0.0 10.7 6.6 3.6
0.0 3.0 0.0 8.5 5.8 2.3
0.0 3.0 0.0 6.4 5.1 1.3
0.0 3.0 0.0 43 44 0.6
0.0 3.0 0.0 2.1 3.7 0.1
00| [30 0.0 0.0 30 0.0 ‘
hal = yar = Hap = hay = vaz = Hap = has = ya3 = FHaz =
o.0lft [265]|ft | 00| Wf 235t [14.8]ft {0.0] WFf 235|f [108|ft [9.0] Kf
2.1 25.1 0.1 214 13.7 3.0 21.4 10.1 74
43 23.7 0.6 19.2 12.6 53 18.2 9.4 8.0
6.4 22.2 1.3 17.1 1.5 7.1 17.1 8.7 47
8.5 20.8, 2.4 15.0 105| |83 15.0 8.0 3.6
10.7 19.4] | 37 12.8 9.4 8.9 12.8 7.3 2.7
12.8 18.0 5.3 10.7 8.3 8.9 10.7 6.6 1.9
15.0 16.5 7.3 8.5 73 8.3 85 5.8 12
17.1 15.1 9.5 6.4 6.2 7.1 6.4 5.1 0.7
19.2 13.7 12.0 4.3 51| 153 43 4.4 0.3
214 12.3 14.8 2.1 4.1 3.0 2.1 3.7 0.1
23.5 10.8 17.9 0.0 3.0 0.0 0.0 3.0 0.0
TAST\CALCS\Hwall_rt_ramp.mcd 8of15
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Freese and Nichols

. Samuels Ave. Dam
-
o _ CDM04188

Uplift;
Uheel, = Yw LEwheeli - (Eﬁg - tﬁg)J
Uoe, = Yw | (Egate + 2 ) - (Egig ~ thg)

urecti = nﬁ"—'(uhf:eli : utoei)

utrii = [uheeli - utoe].|

(Base uplift pressure at toe on gates closed with fwo feet

of flow over the top.}

(3'ﬁac“i'Lﬂgﬂ _ Nl

Lys, = il ugge, < Uhee] M
1 |_ : 1 k Litg

Urecti = ul'ecti " LUli

U, - LUli
Uy = ————
f:rli 5
LUli
Xrecti = "_2"—
LU]i LUli
Xir = + if(uheel_ > Upge. s 1 ,—1)
i 2 i i

Ul = Ureet, + U,
1 i i

Urf;cl:i : er:'::ti + Utn'i . Xtrii

XU]i = Ul

1

Luz, = Litg — LU,

U2i = uherali ' LUZi
L2

i
XUzi = LUli + T

)

TASTACALCS\Hwall_rt_ramp .mcd
7:51 AM 1/3/2005
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| ; Samuels Ave: Dam
F
. .CDMo4188 ;

Freese and Kichols

Upeel = Utoe, = Urect, = Uy, = L, = L, = Ul = U2, =

1.844| ksf[1.006| ksf[1.844] ksf [0.063] ksf [34.00[ft [0.00}ft 63.8] Kf [0.0] Wf

1.710 1.906 1.710 0.196 34.00 0.00 61.5 0.0

1577 1.906 1.577 0.330 34.00 0.00 59.2 0.0

1443 1.906 1.443 0.463 34.00 0.00 56.9 0.0

1.310 1.906 1.310 0.597 34.00 0.00 54.7 0.0

1.176 1.906 1.176 0.730 34.00 0.00 52.4 0.0

1.043 1.906 1,043 0.864 {34.00 0.00 50.1 0.0

0.909 1.906 0.909 0.097 34.00 0.00 47.9 0.0

0.776 1.906 0.776 1.131 34.00 0.00 45.6 0.0

0.642 1.906 0.642 1.264 34.00 0.00 43.3 0.0

0.509. 1.906 0.509 1.398 34.00 0.00 41.1 0.0

0.375 1.906 0.375 1.631 34.00 0.00 38.8 0.0

Ureet = Upi, = Xrect = X = XU = XUz, = U2, =

62.7| K] 1] Wff17.0|f [11.3]ft [169|f 340 ft 0.0] Kf

58.1 3.3 17.0 1.3 16.7 34.0 0.0

53.6 5.6 17.0 1.3 165 34.0 0.0

49.1 7.9 17.0 1.3 16.2 34.0 0.0 -

44.5 10.1 17.0 1.3 15.9 34.0 0.0

40.0 12.4 170| (13| [757 34.0 0.0

35.4 147 17.0 11.3 15.3 34.0. 0.0

30.9 17.0 170 1113 15.0 34.0 0.0

26.4 19.2 17.0 11.3 14.6 34.0 0.0

21.8 215 17.0 1.3 14.2 34.0 0.0

17.3 23.8 17.0 1.3 13.7 34.0 0.0

12.7 26.0 17.0 11.3 13.2 34.0 0.0
TAST\CALCS\Hwall_rt_ramp.mcd 10 0f 15
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Samuels Ave. Dam

.l CDM04188

Fregse and Nichols

3
V= Z We + Wwi + Wg1 + Wep + Wes + Wgq ~UL - U2,
i i i i i i 1 1
i=1
3

ZMgrav, = Z W, xc + Wwi - xwi+ Ws1, xwsi1+ Wsa, - xwsz, + Ws3, - xws3, -

i=1

+ WS4]_ RWS4, ~ Uli XUii - U2i- xuzi

ZH; = —~PIli + HZi + Hp1 + Har + Hagz,
1 1 1
IMiae = —HY, - yu1 + H2, - yH2 + HAl - yAL + Haz - ya2 + Ha3 - ya3,

IM; = ZMgravi - EMlati

— % Xres,
Xresi T ZV‘ frElGi = !
Lﬁg
2
frac | text, ;= 1f(ﬁac > ; "Owver stable” "“J
2 1
‘frac_texti = if frac < -37 1 ¢ 2 g "Resultant in middle third. Okay normal case." frac text,
1 1
frac_texti = if (frac < g I , "Resultant in middle half. Unusual case only ", frac text]
1
1‘:‘rac’_texti = if [ﬁac < Z A frac 2 0, "Resultant within base. Extreme case only.", frac text]

frac_texti = if (fraci < 0, "Unstable" ,frac_texti)

Lcontacti = mjn(3 ’ Xresi,Lftg)

Vi = 2Mgl‘avi = TH; = Z:Mlatl. = IM; = Xres, = Lc:ontacti =
27.3] KIf 503] kip |20.5| klfj 241.5| kip 2671 kip | 96|ft |28.7[ft
277 541 20.8 236.3 304.8 11.0 3341
28.0 580 20.8 2304 349.3 12.6 34.0
28.3 618 20.8 2241 394.2 13.9 34.0
28.7 857 205 217.7 439.2 16.3 34.0
29.0 695 202 2114 484.0 18.7 34.0
204 734 19.6 205.6 528.3 18.0 34.0
327 850 19.0 200.8 648.7 19.8 34.0
37.5 1002 18.6 187.6 804.8 215 34.0
423 1157 18.2 195.6 961.0 2.7 34.0
472 1312 18.0 194.7 1.1103 23.7 34.0
522 14691 17.9 194.4 1.3 103 24.4 34.0

TASTCALCS\Hwall_rt_ramp.mcd
751 AM 1/3/2005
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Samuels Ave. Dam

'. | CDM04188

Freese and Nlchols

E\.vh.eeli =
eéi;[tant in midd e ‘ﬁ'a f n-l.J‘suaI. cése only." 527.0|ft
E "Resultant in middle half. Unusual case only.” 524.9
: "Resultant in middie third. Okay normal case.” 522.7
"Resultant in middie third. Okay normal case.” 520.6
"Resultant in middie third. Okay normal case.” 518.5
"Resultant in middle third. Okay normal case." 516.3
"Resultant in middle third. Okay normal case." 514.2
frac frac text = "Resultant in middle third. Okay normal case.” 512.0
1 -t "Resultant in middle third. Okay normal case.” 508.9
7 "Ov;er stable” 507.8
.t "Qver stable” 505.6
- . "Over stabie” 503.5
error, = fmci - fracuil eITOLay == MAX(SITOr)  EITOTy, = 0.00004
2813
3242
3669
4090
4502
A902
5287
5835
frac, =| .6319
6682
6962
7182
1
i
1
1
L1 )

ok = if (errormax > 0.00005, "Uplift does not match compression area.” ,ok) ok = "Ok"

TAST\CALCS\Hwall_rt_ramp mcd 12 of 15
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Samuels Ave. Dam

.. CDM04188

Freese aad Nichols

Evaluate Overturning Stability as Retaining Wall:

Lcontacti
rwfrac:i =
L-&g

brg := "rock"

rw_texti = if] L(rwfraci = 1‘.0) ,"Overstable.", ""—I

TW_text, = if (brg = "rock" A rwrfraci 2 0.75,"Okay Usual case.” ,rw_texti)

rw_te:xti = if] L(brg ="rock" A rwﬁ'aci <0.75 A rwfraci z 0‘50), "Unusual case only " ,rw_textiJ
1".?v_texti = 1f|_((brg = "rock" A rwfraci <0 SO)), Unstable. ,rw_textiJ

rw_text, := if (brg = "soil" A 1‘\:vfr.':1ci = 1.0, "Okay Usual case.” ,rw_text:;)

rw_lext, ;= ifL(brg = "soil" A rwfraci <10 A rwfrac:i = 0.75), "Unusual case only."” ,rw_textﬂ
I'W_tf:xti = 1fL((brg ="soil" A rwfraci < 0.75)), Unstable. ,rw_texti_l

"Okay Usual case.”
"Okay Usual case."

"Okay Usual case."
"Okay Usual case."

"Okay Usual case."

"Okay Usual case."

"Okay Usual case."

"Okay Usual case."|

% 1w text.
! *Okay Usual case."

"Okay Usual case."

"Okay Usual case.”

"Okay Usual case."

T:\ST‘\CALCS\HwaII_rt_ramp med
751 AM 1/3/2005

13 of 15



Freese and Nichols

Samuels Ave. Dam

- CDM04188

Base Pressures:

fig, = ﬁzg— ~ Xres, {eccentricity with respect to the footing centroid)
Leontact,
¢ = -—-2—1 — Xres, (eccentricity with respect to the compression area)
1
AV ZV;-e.
UtOEi = L +
contacti (Lcontacti)
6
TV; pAYE e
Cheel = -=
2
i I—q:;onl‘acti (Lcontacti)

IH; = IV = &= Cftg. = Cheel, = Ctoe, =
205| Kf 27.3| kif 47811t 744t 0.000| ksf 1.903
208 27.7 5.51 5.98 0:000 1.672
20.8 28.0 4.53 453 0.166 1.481
208 28.3 3.09 3.09 0.378 1.289
205 28.7 1.62 1.69 0.592 1.096
20.2 29.0 0.33 0.33 0.804 0.904
19.6 29.4 -0.98 -0.98 1.013 0.715
19.0 32.7 -2.84 -2.84 1.444 0.480
18.6 37.5| -4.49 -4.49 1.974 0.230
18.2 423 -5.72 -5.72 2.500 -0.012
18.0 472 -6.67 | -6.67 3.023 -0.246
17.9 52.2 -7.42 -7.42 3.545 -0.474

Lccmtact1
Lcontactl =28.691t TH) =20.5Kf " = 84.4%
8
Xres = 9.56ft EV] =273Kf

ksf

TAST\CALCS\Hwall_rt_ramp.med

7:51 AM 1/3/2005
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| Samuels Ave. Dam
-l CDM04188

Freese and Hichols

ko f1 vN = 65 Opef

ko fil Yl eff = 32.5pef

TAST\CALCS\Hwall_rt_ramp.mcd
751 AM 1/3/2005
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:‘ Samuels Ave. Dam
’l CDM04188

Freese and Nichals

Head wall at Basin (right side):

Reference: T\ST\CALCS\Common geometry. med(R)

Geometry:

Aw=10 ft (maximum height of retained water above water in basin)
Ewall =530

Egrade = 527 - ft

Efig "= Epasin Efig = 4910

tW_tOp '=18-in

(Ewan - Eﬁg)

tw bot = " + tw top tw bot = 6.3750f
Erot:=Efg -3 fi
Egrade — Esill
n = floo e +1 n=17.0
2ft

i=1l.n

Ewheeli = Egp + (n — i} 281

T (el
N (G )

tg = 6 -t

Lhee] = ceil(tw‘mt] fi+ 18- Liee] = 250 f¢
Lige = 17 ft

Litg = Lige + Lpeei Lfig = 42.01t

TAST\CALCS\Hwall_rt basin med
745 AM 1/3/2005
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Samuels Ave. Dam

l. . CDM04188

Freese and Nichols

Material:
vfill_eff = 63.0pef

11 = 130.0pcf

ko in =105

¢ = 32.0deg

Constanis:

Tw = 62.5 pef

Yo = 150 Opef

Pre-Definitions:

kip = 1000 - Ibf ksi= 1000 - psi
bf Tof

psf =— plf = —{:1_
ft2

pef = 1oL klf = 1000 - plf
ft3

ok = "OK"

ORIGIN = 1.0

ksf =
ft2

1000 - Ibf

TAST\CALCS\Hwall_rt_basin.mcd
7:45 AM 1/3/2005
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Freese and Nichols

Samuels Ave. Bam

COM04188
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Samuels Ave. Dam

CDiM04188
Freese and Nichels
Analysis:
Gravity Loads:
hcl = Ewall — Efig hC1 =39.0%
LC1 = tw top LC1 =15#f
LC]

= + — =178ft
*C, Ltoe 5 *C,
‘\’VC1 =Ko hci ‘Lcl Wcl = 3.8Kklf
he =h he =3901t

C2 C] CZ ?
LC2 = tw_bot ~ tw_top I-'C2 =491t
ch
XC22=Ltoe+LC1+—'3—- XC2=201ﬁ
hC2 . ch
We =7y ——— W =143Kf
C, Ye > C, I
he, = thg hc3 =601t
Lc_ = L LC3 =42.0ft
LC3

= — =21.04t
xC, > xC,
We = ve- : = 37.

C, = Yo hc3 Lc3 Wc3 37.8kif
hw1 = Ewheel, — Efig
Lwi = Lige Ly1=17.011
Lwi

XWi= xwy =851t

Ww1 = Tw- thi L1

TASTWCALCS\Hwail_rt_basin.med
7-45 AM 1/3/2005
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Samuels Ave. Dam

Freese and Nlchels

hWSli = Ewtoei - Eﬁg

Lws1 = Lheel = tw_bot Lwg) = 18.6#
Lws1
XWS1 = Lﬂg‘_—z— xws) =327#

Ws1, = ('Yﬁll_eff + "/w) “hwsi - Lwsi

hwszi = hw31!.
hwsz

Lysz, = (tw bot — tw_top) - ——E 1 En
wall = Bfig

stzi

xws2, = Liig ~ Lheel + tw_bot - 3
hwsz Lwsz,
Wga = (Yﬁll eff + Tw) " ——“---"*2

hwss, = maX(Egmde ~ Ewheel , 0 ﬁ)

stsi = Lws1 + Lwsz,

stsi

= Lftg ~
XWSSi ftg 5

WS3i = eIl hwsai Lwss,

hws4i = hwssi

hWS4i

Lws4 = (tw bot ~ tw top) T
! - - Ewall — Efig

stdj

xws4, = Lg —Lws3, — 3

hws4i . sta,i

Wegyq = .
54, Yfill s

TAST\CALCS\Hwall_rt_basin.mcd 6 of 15
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Freese and Nichels

Samuels Ave, Dam

 CDM04188

fi

Ewtoe, = Ewheeli = hwmi = hwszi = hwssi = hws4i = Lwsy = LWS?H = st4i
517.0{ft |[527.0|ft [26.0]ft [26.0]|ft 0.0|ft 0O0ft [33|ft |219lf {0.0
515.0 525.0 24.0 24.0 2.0 2.0 3.0 21.6 0.3
513.0 523.0 22.0 22.0 4.0 4.0 2.8 21.4 0.5
511.0 521.0 20.0 20.0 6.0 6.0 25 21.1 0.8
509.0 519.0 18.0 18.0 8.0 8.0 2.3 20.9 1.0
507.0 517.0 16.0 16.0 10.0 10.0 2.0 20.6 1.3
505.0 515.0 14.0 14.0 12.0 12.0 1.8 20.4 1.5
503.0 513.0 12.0 12.0 14.0 14.0 1.5 20.1 1.8
501.0 511.0 10.0 10.0 16.0 16.0 1.3 19.9 2.0
499.0 509.0 8.0 8.0 18.0 18.0 1.0 19.6 2.3
497.0 507.0 6.0 6.0 20.0 20.0 0.8 19.4 2.5
495.0 505.0 4.0 4.0 22.0 22.0 0.5 19.1 2.8
495.0 503.0 40 4.0 24.0 24.0 0.5 19.1 3.0
495.0 501.0 4.0 4.0 26.0 26.0 0.5 19.1 3.3
4950 499.0 4.0 4.0 28.0 28.0 0.5 19.1 3.5
495.0 497.0 40 4.0 30.0 30.0 los 19.1 3.8
495.0 495.0 4.0 4.0 32.0 32.0 0.5 19.1 4.0
XWs2, = XWs3 = Xws4 = Wwi = Wgp = Ws2. = Wg3 = Ws4i=
23\ft |31.1]|ft [20.1|f |[38.3| Kf|s1.7] kf (54| Kff oo| Kf oo} Kf
22.4 31.2 20.3 36.1 57.0 46 5.6 0.0

22.5 31.3 20.5 34.0 52.2 3.9 11.1 0.1

225 31.4 20.6 31.9 47.5 3.2 16.5 0.3

226 316 20.8 29.8 42.7 26 21.7 05

22.7 31.7 21.0 27.6 38.0 2.0 26.8 0.8

22.8 318 21.1 25.5 33.2 1.6 31.8 1.2

22.9 31.9 21.3 23.4 28.5 1.1 36.6 16

23.0 32.1 215 21.3 23.7 0.8 413 2.1

23.0 32.2 21.6 19.1 19.0 0.5 45,9 2.6

23.1 32.3 21.8 17.0 142 0.3 50.4 3.3

23.2 32.4 22.0 14.9 95 0.1 54.7 3.9

23.2 32.4 21.9 12.7 9.5 0.1 50.7 4.7

23.2 32.4 21.8 10.6 9.5 0.1 64.6 5.5

23.2 324 21.7 8.5 9.5 0.1 69.6 6.4

23.2 324 21.6 6.4 9.5 0.1 74.6 7.3

23.2 32.4 21.5 4.3 9.5 0.1 79.6 8.3
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Freese and Nlchals

Samuels Ave. Dam

__CDMOD4188

Lateral loads:

b1 = Ewtoe, ~ Eftg

el
YHL, = _3“' + (Eftg - Erot)

Hli = Y 2

1'11—12i = Ewheeli - Eﬁg

by,
YH2, = 5 + (Eftg - Erot)

2
7]
H2i7= Yoy - ( };21)

hAli = hws4i

2
YAl = Egrade = Erot — E hAli

2
hAli)
Hay, = ko fiill - Y4l - >
LYVIRER 203
1 1
hypo

i
YA2 = _2_' + Eftg — Erot
Hao = ko g vell- Al -haz

ha3z =has
1 1
has,
1
yA3, =T Efig — Erot
2
hA3i)

2

Haz = ko fill- YAl eff - — 7

TAST\CALCS\Hwall_rt_basin.med
7:45 AM 1/3/2005
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Samuels Ave. Dam

CDM04188
Freese ang Nichols
b= ym= HL=  hgp = ypo=  B=
1 1 1 1
26.0|ft [11.7]|® [21.1 36.0[f [150|ft [405] Kif
24.0 11.0 18.0 34.0 14.3 36.1
22.0 10.3 15.1 32.0 13.7 32.0
20.0 9.7 12.5 30.0 13.0 28.1
18.0 9.0 10.1 28.0 12.3 245
16.0 8.3 8.0 26.0 1.7 21.1
14.0 7.7 6.1 24.0 11.0 18.0
12.0 7.0 45 22.0 10.3 15.1
10.0 6.3 3.1 20.0 97 12.5
8.0 5.7 2.0 18.0 9.0 10.1
6.0 5.0 1.1 16.0 8.3 8.0
40 4.3 0.5 14.0 7.7 6.1
4.0 43 0.5 12.0 7.0 4.5
4.0 43 0.5 10.0 6.3 3.1
4.0 43 0.5 8.0 57 2.0
4.0 43 0.5 6.0 5.0 1.1
4.0 43 0.5 40 43 0.5
hA1i= YAL = HAli hA2i= YA2 = HAZI. hA3i = YA3 = Hpal. =
0.0(ft [39.0|ft | 00 360|ft [21.0 0.0] kIf 36.0 15.0 21.1
2.0 37.7 0.1 34.0 20.0 4.4 34.0 14.3 18.8
40 36.3 0.5 320 18.0 8.3 32.0 13.7 16.6
6.0 35.0 1.2 30.0 18.0 11.7 30.0 13.0 14.6
8.0 33.7 2.1 28.0 17.0 14,6 28.0 12.3 12.7
10.0 32.3 33 26.0 16.0 16.9 26.0 1.7 11.0
12.0 31.0 4.7 24.0 15.0 18.7 24.0 11.0 9.4
14.0 29,7 6.4 22.0 140 20.0 22.0 10.3 7.9
16.0 28.3 8.3 20.0 13.0 20.8 20.0 9.7 6.5
18.0 27.0 10.5 18.0 12.0 21.1 18.0 8.0 5.3
20.0 25.7 13.0 16.0 11.0 20.8 16.0 8.3 4.2
22.0 24.3 15.7 14.0 10.0 20.0 114.0 7.7 3.2
24.0 23.0 18.7 12.0 9.0 18.7 12.0 7.0 2.3
26.0 21.7 22.0 10.0 8.0 16.9 10.0 6.3 16|
28.0 20.3 25.5 8.0 7.0 14.6 8.0 5.7 1.0
30.0 19.0 29.3 6.0 6.0 1.7 6.0 5.0 0.6
320 12.7 33.3 40 5.0 8.3 4.0 4.3 0.3

TAST\CALCS\Hwall_rt_basin med
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Samuels Ave. Dam
‘. CDM04188

Freese and Nichols

Uplift:
Uheel, = Yw UZ':wheeli - (Eﬁg - tﬁg)J

utoe_darn = 1.868 ' ka

[utoe_dm ~Tw (20 - tﬁg) -I-I

o L Tw LEMOci - (Eﬁg - tﬁg)J _H

Utoei =

ure:ct]. = miﬂ(uheelis “toei)

ui*rii = luhf:e[i - utoei|
((3 - fracy, Lﬁgww
Ly = min !
! \K Leg )
Urecti = ure.c:ti : LUl}.
Uerf, - Lur,
U = ——————
trli 2
Lui,
Xrectj = _‘2"""
LUli L'mi
Xipj = —— + . if(uhee!‘ > bige., 1 ,—1)
i 2 6 1 i
Uli': Urec’ci + UtriE
Ure:cti . xr.ecti + Utrii : xtrii
L= UL,
1
Lua, = Lag- Lut,
U2;°= Uneet, - L2,
Lu2

i
xy2, =Lyt + BN

(from dam analysis)

Lig=42.0ft

TASTACALCS\Hwall_rt_basin med
7:45 AM 1/3/2005
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Samuels Ave. Dam

CDM04188

Freese and Nichels

LIhelali = “toei = urectl. = utri1 = LUll. = LU2i = Uli = UZi =

2.625| ksf[2.000] ksf [2.000| ksf [0.625]| ksf [37.94 406]f [877] Kf [107] Kif

2.500 1.875 1.875 0.625 40.43 157 88.4 3.9

2.375 1.750 1.750 0.625 42.00 0.00 86.6 0.0

2.250 1.625 1625 0.625 42.00 0.00 814 0.0

2.125 1.500 1.500 0.625 .42.00 0.00 76.1 0.0

2.000 1.375 1.375 0.625 42.00 0.00 70.9 0.0

1.875 1.250 1.250 0.625 42.00 0.00 65.6 0.0

1.750 1.125 1.125 0.625 42.00 0.00 60.4 0.0

1.625 1.000 1.000 0.625 42.00 0.00 55.1 0.0

1.500 0.993 0.993 0.507 42.00 0.00 52.4 0.0

1.375 0.993 0.993 0.382 42.00 0.00 497 0.0

1.250 0.993 0.993 0.257 42.00 0.00 47.1 0.0

1.125 0.993 0.993 0.132 42.00 0.00 44.5 6.0

1.000 0.993 0.993 0.007 42.00 0.00 41.9 0.0

0.875 0.993 0.875 0.118 42.00 0.00 39.2 0.0

0.750 0.993 0.750 0.243 42.00 0.00 36.6 0.0

0.625 0.993 0.625 0.368 42.00 0.00 34.0 0.0

Ureet, = Ui, = Xreet, = X = XUl = xyz = U2y =

75.9] kIf[11.9| kifj19.0]f [253|f {19.8|ft 40.0|ft [10.7] Kif

75.8 12.6 202 27.0 21.2 41.2 3.9

73.5 13.1 21.0 28.0 221 420 0.0

68.3 13.1 21.0 28.0- 22.1 42.0 0.0

63.0 13.1 21.0 28.0 222 42.0 0.0

57.8 13.1 21.0 28.0 22.3 42.0 0.0

52.5 13.1 21.0 28.0 22.4 42.0 0.0

47.3 3.1 21.0 28.0 225 42.0 0.0

42.0 13.1 21.0 28.0 227 42,0 0.0

41.7 10.6 21.0 28.0 22.4 42.0 0.0

41.7 8.0 21.0 28.0 22.1 42.0 0.0

41.7 5.4 21.0 28.0 21.8 42.0 0.0

41.7 2.8 21.0 280 21.4 42.0 0.0

41.7 0.1 21.0 28.0 21.0 42.0 0.0

36.8 25 21.0 14.0 20.8 42.0 0.0

315 5.1 210| [140] [200 420 0.0

26.3 7.7 21.0 14.0 19.4 42.0 0.0
TASTACALCS\Hwall_rt_basin.mcd 11 of 15
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Samuels Ave. Dam
' . CDMO04188

Freese and Nichols

3
V= Z We + Wy + Wgp + W + Wg3 + Wgg — UL~ T2,
H 1 1 H 1 1 1 1
i=1
3 -

EMgray = > W, ¢+ Wwp - xwi + Wsy - xws1 + Wz, - xwso, + Ws3 - xws3, -

i=1

+Weg - xwsa, ~ Ul xun - U2 xuz,

IH; = —Hli + H2i + Hat + Han + Haz,
1 1 1
IMgt = —HI; v, + B2, yep +Har - var, + Haz -yaz + Has - vas,

M= EMgray, ~ SMiat

M Xres

Vi frac, .= ——

Kres, =
i7 L fig

frac_text, : 1f(fr , "Over stable"” "“)

frac | text, - = if [ﬁ ,"Resultant in middle third Ckay normal case.", frac text]

frac | text, = if (fr , "Resultant in middle half. Unusual case only." , frac text)

.s:.[.—- m|»—~ u.)|t~a UJ!N
.;;|»—- u.:!»—n

frac | text, - = if (fr frac > (0, "Resultant within base. Extreme case only." , frac text}

frac__texti = if| (ﬁ'aci < 0, "Unstable” ,ﬁ'ac_texti)

I-'(:omzzu::ti = .min(3 " Xres.> Lftg)

TV = z:Mgrawi = SH; = ZMla‘ii = IM; = er:si = I-'r:cor:ttacti =
67.8| kif 1535] kip |404| kif|676.9| kip 857.7| kip [1281ft |37.9|f
71.8 1651 415 682.3 968.2 135 40.4
75.6 1760 42.4 685.4 1.1 103 14.2 420
78.8 11855 43.1 686.5 1.2 103 14.8 42.0
820 1951 43.8 685.7 1.3 103 154 42.0
85.2 2046 443 683.4 1.4 103 16.0 42.0
88.5 2141 44.6 679.9 15103 16.5 42.0
M7 2237 449 675.3 1.6 103 17.0 42.0
94.9 2332 45.0 670.0 1.7 103 17.5 42.0
95.7 2393 45.0 664.2 1.7 103 18.1 42.0
96.3 2452 448 658.2 1.8 103 18.6 42.0
96.9 2510 44.8 6522 1.9103 19.2 42.0

TAST\CALGS\Hwall_rt_basin.med
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‘ Samuels Ave. Dam
. CDM04188

Freese and Nichoels

Ewhf:tzli =
"Resultant in middle half. Unusual case only.” 527.01ft

'‘Resultant in middle half. Unusual case only.” 525.0

"Resultant in middle third. Okay normal case.” 523.0

"Resultant in middie third. Okay normal case." 521.0

"Resultant in middle third. Okay normal case." 519.0

"Resultant in middle third. Okay normal case.” 517.0

"Resultant in middie third. Okay normal case.” 515.0

"Resuitant in middle third. Okay normai case.” 513.0

"Resultant in middle third. Okay normai case.” 511.0

"Resultant in middle third. Okay normal case.” 5098.0

"Resultant in middle third. Okay normal case." 507.0

“Resultant in middle third. Okay normal case.” 505.0

"Resultant in middie third. Okay normat case.” 503.0

"Resultént in middle third. Ckay normal case.” 501.0

"Resultant in middle third. Okay normal case.” 499.0

"Resultant in middle third. Okay normal base." 497.0

"Resultant in middle third. Okay normal case.” 495.0

error, 1= !ﬁ'aci - fracuil eITOl gy = Max(error)  ermofpmay = 0.00005
3011
3209
| 3385
3532
3672
3806
3933
4055
frac, =| 4169 fraci

4302
4435
4567
4346
5089
5303
549

{5657

ok := if (errormax > 0.00005, "Uplift does not match compression area. " ,ok) ok = "Ok"

TASTCALCS\Hwall_rt_basin.med 13 of 15
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Samuels Ave. Dam

I'
i . COM04188

Freese and Michels

Evaluate Overturning Stability as Retaining Wall

Lcontacti

rwirac, .= ———
1 Lﬁg

brg = "rock”
Tw_fext, = 1fl_(rwfraci p 1.0), 'Overstable.” ,"'J
rw_text, 1= if (brg = "rock" A rwfrac:i = 0.75,"Okay Usual case.” ,rw_texti)
rwwtex‘ci = if]_(brg = "rock" A rwfraci <075 A rwﬁraci b 0.50), "Unusual case only " ,rw_textiJ
rw_text, = if] ((brg = "rock" A rwfra‘ci < 0.50)),"Unstable‘ " ,rwmtextd
TW_text, = if (brg = "soil" A rwfraci = 1.0, "Ckay Usual case.” ,rw_texti)
rw_fext, = ifl_(brg = "soil" A rwfraci <10 A rwﬁ‘aci z 0.‘75), "Unusual case only." ,rw_textiJ
rw_text, = i ((brg = "soil" A rwftac, < 0.75)), "Unstable.",rw_text;|

"Okay Usual case.”

"Okay Usual case."

"Okay Usual case."

"Ckay Usual case."

"Okay Usual case."

"Okay Usual case."

"Okay Usual case."

"Okay Usual case."

"Okay Usual case.”

"Okay Usual case.”

"Okay Usual case.”

"Okay Usual case."

"Okay Usual case."

"Ckay Usual case."

"Okay Usual case."

TASTACALCS\Hwall_rt_basin mcd 14 of 15
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Freese and Nichols

Samuels Ave. Dam

CDMm04188

Base Pressures:

Lﬁg
eﬁgi = 5 = Xresi
Lcontacti
g, = ——— —~ X
f > res,
zvi ZVi - ei
Otoe, "= +

i L 2
Conta'Cti ( Lcontacti)

6
IAA IVi-e
Cheel, = -
2
1 Lcon'tac’ti (L co ntacti)
6
IH; = Vi = %=
40.4] Kf 67.8] kif [ 632ift
415 718 6.74
42 4 75.6 6.78
431 78.8 6.17
43.8 82.0 5.58
44.3 85.2 5.02
44.6 88.5 4.48
44.9 91.7 3.97
45.0 94.9 3.49
45.0 95.7 2.93
44.8 96.3 2.37
44.6 96.9 1.82
43.8 103.1 0.65
43.1 109.4 -0.38
42.6 115.7 1.27
42.2 122.1 -2.06
41.9 128.6 2.76
Leontact, = 37.94f TH; = 40 4kIf
Xros, = 12651t IV) = 67.8KIf

(eccentricity with respect to the footing centroid)

{eccentricity with respect fo the compression area)

eﬂgi = chee:Ei = Gtoei =
8.35|ft 0.000| ksf |[3.575| ksf
7.52 0.000 3.553
6.78 0.056 3.542
6.17 0.223 3.529
558 0.397 3.509
5.02 0.575 3.484
4.48 0.758 [3.455
3.97 0.945 3.422
3.49 1.134 3.386
2.93 1.324 3.231
2.37 1.516 3.068
1.82 1.707 2.906
0.65 2.228 2,681
-0.38 2.744 2.464
-1.27 3.255 2.255
-2.06 | 3.764 2.052
2.76 [ 4.270 1.854
1~|::0ntact1
=90.3%
Lftg

TASTCALCS\Hwall_ri_basin mcd
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Section 5
Dam Stability Analysis

2222222222



H Samuels Ave. Dam
’. CDM04188

Freese and Hichols

Dam Stability Anailysis: {right end at deep rock)

Reference: TASTMCALCS\Commeon geometry.med(R)

Geometry:

Erock_base = 468.2 fi

Ereo =498 fi
slopepccg = 1.0 (run per unit rise, downstream)

slopepcen = 2.0 {run per uni rise, upstream)

Erceg = 485 - fi {top of downstream RCC)

Constants:

Pre-Definitions:

kip = 1000 - 1bf ksi = 1000 - psi ok = "Ok"
bf Ibf
psf = Iof plf = — ORIGIN = 1.0
2 ft
i 1000 - b
pof = 2L KIf = 1000 - pif ksf = —2
> fi

TASTWCALCS\DAM_LOW.mcd
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Freese and Nichols

Samuels Ave. Dam

CbMD4188

ELEY, E_ROCK_BASE

147.81"

=
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Samuels Ave. Dam

CcDM04188
Freese and Nichols
3
S gzl %
gl o d/
.g -5 a
3 N
K
E ;
;ﬁ.,“
H
H
'1%1 ,.5.‘-
=
0 [
£
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Samuels Ave. Dam

CDMO04188
Freese and Nichols
Analysis:
Self-weight of stucture:
he = — he =1258
> slopepasin 5
LC5 = th - slopepasin LC5 =2501
LC5

=— = 12.5ft

XC5 2 sz
— L —he We =225KIf

we, = e |_(hcS + tc) Le, -he, L, | c,

= =6.00f
hc4 =t h(j4 6
Lc4 =511t

LC4

= — =50.5ft

Gy LCs * 2 *C,
=4c-he - L W =459klf
We,=7e-he -Le, c,
hcl = Epier - Eramp hC] =26.51
LCi =18 f
LC]

= - =67.01ft

xC, LC4 - Lcs 2 )
—_
W = e he - Le, p= W, =102k
Spier

=h he =2654

he,=he c,
1.00

= v — Lc =212%

e, =G, TS C
ch

= Le —Lg ——— =5091ft

xc =Lc, +Le, ~Lc 3 xC,
he -Le.  w.

We ey ——2 We = 6.0KIf

2 2 S} 2

pier

hC3 '= Ecrest — Eramp hC3 = _3-5 ft

TASTMCALCS\DAM_LOW med
7-42 AM 1/3/2005
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Samuels Ave. Dam

CDM0D4188
Freese and Nichols
LC3 =851
LCB
- _—= =71 8ft
XCB LC4 + LCS 2 XC3
(Spier = Wpier)
We =1v.-hg Lo = We =38kl
3 33 Spier 3
= ‘ =601t
hc6 hc4 hc6
LC6 =18 ft 'LC6 =180f
LCG
~ = + —_— =85.01ft
*Cs LC4 Lcs * ) *xCq
We = v ‘ W =16.2Kklf
C = Ye he L, Cq
LC7 = Lukey Lc_} =6.01t
Lc_}
= JE— =91.01t
XC, Lc4 + LCS + LC6 5 XC, 9
L W = 8.55kIf
We_=ve he - Lc, C,
hc8 = Bramp — tc — hC5 — Egkey hcg =14 001t
LCS = Ldkey LCS =600t
ch
= — =3.00ft
XCS 5 XC8
We =ve-he -L We =126kif
CS Tc CS C8 Cs
LCS
he = —————— he =300t
9 slopepasin ?
= Lc =601t
ch Lc, C,

TASTACALCS\DAM_LOW mcd

7:42 AM 1/3f2005

50f15



Samuels Ave. Dam

CDMO4188
Freese aad Nichols
2
= — =40f
XCy = 3 Le, xC,
hc9 . ch
We, = Ye 5 W, = 14K
hcw ‘= thasin hC;O = 6.0ft
LC]O = Lpasin LC10 =3501
—Lcw
- =-275f
*Cio ) *Clo
= W =49 5kiIf
Wclo Ye hcm Lcm Co
he, | = Esill — Ebasin he =40f
LC”3= 3-f LC11=3.0ﬁ
Lcn
= — _ =-5351t
XCH Lclo * 2 XC11
W, =Y. h - L W =18kif
€y T Ve G, Ch
he = Ebasin ~ thasin ~ ERCCd hc12 =0.0ft
L, =21 Lc,, =20t
LC12
=Lp +—o =—54.0ft
XCpy Clo *Cpy
W = Ye- h L W, =0.0klf
Cp =Y AC, *C), Ciz

TASTACALCS\DAM_LOW.med
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Samuels Ave. Dam

CDM04188
Freese and Nichels
Self weight of RCC
hree, = Eramp — te ~ he, ~ Erock_base hrce, = 1986t
LRCCE = LC7 LRCC] =601t
LRcc1
= +Le + Lo = =91 0ft
xece, = ke, + Le, + Lo 2 XRCC,

WRC(:1 "= YRCC hRCC] ‘Lrec,
hree, = Eramp — te — Erock_base

LRCC2 =L¢ Lt Lc6 - LRCC]

LRCC2

=L +
XRCC2 C s 5

WRCC2 = YRCC th02 Lrce,

Le -L
C C9

h = ——
RCC3 slopepasin

Lrce, =Lc - Lc,

2
=Lec +—L
*RCC, Cy 3 RCC,

thc3 LRCC3

WRCC, ‘= :
RCC, "= YRCC 5

hRCC, = Eramp ~ tc — hrce, — Edkey

Lrce M LRCC3

Lrecc 4

=L +
XRCC 4 CQ 5

WRrce , = YRCC" hrec » Lrce )

thc5 = thc1

WRCCI = 154kif
hRCC2 =293ft
LRCC2 =6301ft
XRCC, = 5651
WRCC2 =240.0kIf
thc3 =958
LRCC3 =19.0f
*RCC, = 1871

WRCC3 =117Kf

thc4 =17.0ft
LRCC3 =19.0ft

*RCC, = 15.5&

WRCC4 =42 0kif

hRCCS =19.300 ft

TASTA\CALCS\DAM_LOW.mcd
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Samuels Ave. Dam

CDM04188
Freese and Nichols
Lree, = Brec, - sloperceu Lree, =3964t
Lree,
XRCC, = LC4 + LCS + Lcﬁ + XRCC, = 10724

h - L
RCC5 RCC,

W = -
RCC 5 YRCC >

hrce o maX(Edkey — Erock_base0 - ft)

LRCC6 = Lc8
LRcc6
XRCC, =~

WRCC, "= YRCC™ thc6 ‘Lree,
hrcc, = Ebasin ~ thasin ~ Erock_base

Lrec, = Lpagin — Lc1 )

LRCC7

XRCC, =~

WRCC7 = YRCC thc7- LRCC7

hrec, = Erced ~ Erock_base

LRCCs = Lc12

LRCC8

XRCC, = —Lpasin +
WRCC, = TRCC* thc8 . LRCC8
hrec, = ERCCd ~ Erock_base

LRCC9 = thc9 sloperccd

LRCC9

=-L -L -

*RCCy RCC, ~ #RCC, 3
h L

RCC, *RCC,

W = :
RCC9 YRCC 5

WRCC5 = 51.0klf

hRCC6 =284t
LRCC6 = 6,01t
XRCC, = 3.0ft

WRCC6 =2.2KkIf
hRCC‘." =16.81t

LRCC7 =53.0f

XRCC, = -26.51ft
WRCC7 =115 8KiIf
hRCCS =1681
LRCCS =2.0ft
XRCC, = -54.0ft
WRCCS =4 4%If
hRCC9 =1681f

LRCC9 = 1681t

xrCe, = ~606 1

WRCC9 = 18.3kIf

TASTVCALCS\DAM_LOW mcd
7:42 AM 1/3/2005
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Samuels Ave. Dam

CDM04188
Fregese and Nichols
Gravity loads on structure:
hI—I‘WI = Epead — Ecrest hng =13.0%
LHWI =351 LH’WI =351t
Law,

=L¢c +Lg ——— =743t

XHW] C5 C4 5 XHW1
(Spier - Wpier)

WHw = Yw bhgw - Lpw ~——— Wyw = 3.4kf

1 1 1 [ 1

pier
htiw, = Ehead ~ Eramp hpw, =21.51t
L =L L =18.0ft
HW2 C6 HW2

= = 85.0ft
xHW2 XC6 XHWZ
WHW2 = Y hHW2 . LHW2 VVHW2 =24.2kif
hirw, = Epead ~ Fukey hyw_ =37.0%
LHW3 = LRCCS LHW3 =396t

Luw,

=Le + L + + =113.8%

xuw, = L, + Le, + Lo, XHW,

W = h L
HW, = Tw OHW, - “HW,

hyw 4 = Eukey — Erock_base

Luw, = hyrw, - sloperceu

2
XHW, = LC4 + LCS + Lcs + E LHW4

h -L
HW4 HW4

WI-IW4 =Y 5

Etail_redu_x - Eramp
htw = ma
1 0-ft

V\JH\)\J3 =91.6klf
hHW43 19.8 4t
LHW4 =396ft

xw, = 12048

Winw, = 24 5KIf

hTWI =00f

TASTACALCS\DAM_LOW med
7:42 AM 1/3/2005
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Freese and Nichols

Samuels Ave. Dam

CDMO04188

Ltw, = Lrce, * Lbasin + Lc, + Lo, - Luw,

=Lc +Lc. -Lgw. -
xrw, = Lc, + Le, ~ Luw,

Wrw, = Yw hrw - Ltw,

h L
™, " ~TW,

LTW2
XTW, = =
WTW2 = Ywe
h =k
W, = hTW,

LTW3 = Lpasin = LC

Lbasin — Lc]1

XTw, =

W = +h L
TW3 Yw TW3 TW3

[ ((Btail_redux — Esitt ))
htw = max min| JJ,O : ftJ
* “L LL Eramp ~ Esill

L =L
™, Ciy

XTW, = —Lpasin +

W = - h K
W, ™= Yw" btw, - LTW,
b = max{Eail_redux — ERCC,0 1)

L =1L
TW5 RCC9

{{ Btail_redux — Ebasin )|
hrw = max min| ,0- ftJ
2 kl Era.rnp ~ Epasin

Lrw, = hTw, - slopepasin

Lrw, = 14438

XTW, = 031
WTWI = 0klf
hTWZ =4.0ft
LTW2 =80ft
XTW, = 271
WTW2 = 1.0klf

h’]_"W3 =4.01t

Lrw, = 5208
xrw, = 26,0
Wrw, = 13.0f
hrw, =001t
Lrw, = 3.0

xry, =535 ft

WTW4 = 0.0kIf
hTWS =10.04%

L1w, = 1681

T:\S'f\CALCS\DAM_LOW.mcd

7:42 AM 1/3/2005
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Freese and Kichols

Samuels Ave. Dam

CDM04188

L
TW,

= —Lbasin —
XTW5 basin 5

W = h - L
1 W5 Yw TW5 TW f

hrw, == ERCCd ~ Erock_base

Ltw, = sloperced  hrw,

2
XTW, = Lbasin = 7 - LW,

h <L
TW " “TW,

W = :
TW, ™= Tw 5

hSW1 = Eapproach — Eukey

LSW1 = LRCC5

st1

=L~ +Le + Lo +
XSW, ¢, *Lc, +Llc,
Wsw1 = YSu lﬂsw1 LSW1

hSW2 ‘= Bukey — Erock_base

st2 = st]
st2
XSW, = XsW, + p
hsw2 . st2
Wsw2 = YSu" 2
hew_ = Esiis —Erced

3

Lew :

L
3 RCC9

L
SW,
2

XsW, = Lbasin ~

XTW, = —63.41
WTWS = 10.5kif
hTws =16.81
LTW6 = 1681t
XTW, = —-66.2 %
WTWS = 8.8kiIf
hsw1 =1201t
LSWI =39.61t
Xgw, = 113.81
Wswi =28.5klf
hSW2 =19381f
‘LSWZ =3961

xsw, = 12048

Wgw2 =23.5kif

hSW3 =10.01
ng3 = 1681t
XSW, = ~63 41t

TASTWCALCS\DAM_LOW med
7:42 AM 1/3/2005
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Freese and Nichols

Samueis Ave. Dam

CDM04188

Wsw3 = Y8d - hsw3 . LSW3
hsw, = ERCCd ~ Erock_base
st4 = st3

2
X$W, = —Lpasin — 3 Lsw f

h L
SW, L3W,

Wsw. = ¥sd-
sW, = ¥sd 5

Uplift at base

Uhead = Yw- (Ehead - Erock_bas_e)

Ugai] = Yw (Etail - Emck_base)

Wsw, = 10.1KIf
hsw, = 168f:
Lsw, = 1688t
xsw, = ~66.211

Wsw4 = 8.5kif

Uhead = 3.350ksf

Uas] = 1.675ksf

= Liaein + L +Le + Lo + 1
LU1 LRCC9+ basin * LC, + Lc_+ Le + Lrec

LU1
Xy, = —Lpasin — LRCC9 + N

Uy = it Ly,

2
= —Lpagin — L +—=-L
XU2 basin RCC9 3 U2
LU2
Uy = (unead - utail) "

Lateral loads on dam:

( { Egatc - Erock_base \\

hyy = min|
! Ehead — Erock_base

Epead —~ Egat
Hyy, == vy max © R
0-ft !

hyy

1!
YH, =

xy, =309f

U1 = 344.0kIf

Ly, = 20541

=651t
XUZ

U2 =192.6kif

hy = 568f
Hy = 0.0kif

vy, =28 4%

Ly, = 2054ft

TASTVCALCS\DAM_LOW.med
7:42 AM 1/3/2005
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' | Samuels Ave. Dam
-. CDM04188

Freese and Nichols

hH2 = hHl th =5681
2
(=) ]
HHZ = Tw 2 HH2 = 100.8kif
hH2
-z =189 #
YHZ 3 yHZ
hSl = Ecrest — Erock_base hS1 =388ft
2
h
s,)
HS] =kgu - YSu - 5 HS] = 22.0kif
h
Sl
)’Si = —5— y§, = 129
hs,, = Esill = Erock_base hs, =26.3%
2
h
)
H32 = —kgq-vsd: > HS2 =-10.8kIf
h
SZ
I8, 3=T y32=89ﬂ

Eail redux — Erock_b
br =m rmin(( Sedue sk a‘g‘m,o : ft—| hr =268f
! ﬁxL LL Egate — Erock_base J J J !

Etail redux — Egat
Hr = yw- ma_{[ fecuR e hT Hr =0.0kf
1 0-ft i i
h
T1 ~
yT] = —2— yTl =134t
ht =h ht =26 3ft
T T T
2
() _
HT2 = Ywe 5 HT2 =22.4%Kf
h
T2 _
YT2 = “'3"‘“ YT2 = §.91ft

TAST\CALCS\DAM_LOW.med
7:42 AM 1/3/2005
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Samueis Ave. Dam

.I - CDMO04188

Fregse and Michols

Sum vertical forces

2V = Z We, +Z WRCC, +Z WHW+Z WTW"{“Z Wsw, ~ Z U sv=3001kf

i=1 i=1 i=1 i=1 i=1
2

SH = Z Hy, + Z Hg. —Z Hr, TH =90 2kif

i=1 i=1

12 9 4
Mgray = Z We.oxc + Z WRree, XRec, + Z WHW, - XHW, - Mgray = 17291 kip

i=1 i=1 i=1
6

+Z wTwi'XTWi+ Z WSWi‘XSWi_Z Ui *U;
i=1 i=1 i=1

M= S Hy - He -ys - S Hr - = 1904k
=y HuoyH+ Y Hsvs > Hryr Miat = 1904 kip
i=1 =1 i=1

M = LMgraV + IV (Lbasin + LRCCg)J — Mat M = 43399 %

M
Rres - "‘E:; Xres = 1]12&
Lrock = LrCC, + L, + Le, + Lo, + Lbasin + LRCe, Lrock = 205.41t
X1
frac = —— frac = 0.542
Lrock
2
frac_text = if} frac -3* "Over stable","™"
2 1
frac_text = if| frac 5- —3— "Resultant in middle third. Okay normal case.”, frac_text
1 1
frac_text'= -?-’- :-1— "Resultant in middle half. Okay unusual case." , frac_text
1
frac_text = if| (fra.c Z A frac 2 0, "Resultant within base. Okay extreme case.” ,frac_text)
frac_text := if{frac < 0, "Unstable" , frac_text) frac_text = "Resultant in middle third. Okay normal case.”
Lcontact = min(3 " Xress Lrock) Leontact = 205.4 £t
TASTACALCS\DAM_LOW.med 14 of 15
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Freese and Nichols

Samuels Ave. Dam

cDmM04188

Yult
FSsliding = =H

FSsliding_reqd = 2.0

Base Pressures:

Vit = 2V - tén(¢ RCC_Rock)

Lrock
Cdam = 5 ~ Hres
Lcontact
€= p - Xres._
v N ZV-.e
Cioe ™=
LCOHtB.CT. LC{)ﬂfactz
6
pAY ZV-e
Cheel == -
LCOntact LCOHtﬂCi2
6
Lcontact 100.0%
= . (]
Lrock

vylt = 181.9kIf

$RCC_Rock = 25.0deg

FSgliding = 2.02

ok = if (F Sstiding < FSstiding_reqd, "Sliding instability ", ok)

eqam = —8.54 ft

e=-854ft

Ctoe = 1.426ksf

Ohee] = 2 373 ksf

ok = "Ok"

{eccentricity with respect to dam block centroid)

{eccentricity with respect to the compression area
centroid)

TASTVCALCS\DAM_LOW.med
742 AM 1/3/2005
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Freese and Hichols

Samueis Ave. Dam

CDMO04188

Dam Stability Analysis: (left end at shallow rock}

Reference: TASTA\CALCS\Common geometry. med(R)

kg, =035

8y = 60.0pef

P shale = 20.0 deg
¢Is_inc =50.0deg
Eukey = 488.011
te =6.01t

Geometry;

Erock = 503.5- ft — 1

Constants:

Pre-Definitions:

kip = 1000 - Ibf
Ibf

psf = ——;
f

pef = -l—bgt-
Tt

Eramp = 503.51t
®cone_rock = 20.0 deg
¢iimestone = 40.0deg
effdrain = 50%

Egiey = 471.0ft

Erock = 497.50t

ksi = 1000 - psi ok = "Ok"
ibf
kif = 1000 - plf ksf = 1000 - Iof
ft2

TAST\CALCS\DAM_HIGH med

7:43 AM 1/3/2005
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Samuels Ave. Dam
CDM04188

Freese and Nichols
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Samuels Ave. Dam
CDM04188

Freese and Nichols
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Samuels Ave. Dam
CDM04188

Freese and Mlchels
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Samuels Ave. Dam
CDM04188

Freese and Hichols
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Samuels Ave. Dam
’l CDMO04188

Freese and Michols

Analysis:

Self-weight of stucture:

ho = —2 he =125t
5 slopepasin 3
LC5 = hc5 slopebasin LCS =250
LC5
1T i X =125#
XC5 5 C5

We = e H_hc5 + (Ergmp — Erock)J Le - hc5 ' LCsJ

hC4 = Eramp — Erock hC4 = 6.0t
LC4 =511
'LC4

= + — xc =5051

*C LC_s 2 Ca
=y We =459Kf
We, =7c b, L, c,
hC1 = Epier = Eramp hC1 = 2651t
Le =18 #
LC1

=1 Lg -— =67.01t

XC] C4 + C5 5 XC1
—_
We =7 be - L - il W, = 102K
Spier
hcz = hcl hc2 =2651
1.00

= 1 _ Lc =21.24%

LC: h(:2 1.25 C
LC2

= Le - —-— =5091%

xc,=Lc, +Le LI 3 xC,
he Lo w.. :

We = pp —— We. = 6.0KIf

2 2 Sii 2

pier

We, =22 5KIf

TASTACALCS\DAM_HIGH med
743 AM 1/3/2005
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Samuels Ave. Dam

CDMO04188
Freese and Nichols
hC3 = Ecrest — Eramp h(33 =351t
Lc3 =835 ft
Lc3
=L - = /1.
XC, c, + LCS 5 XC3 7181t
s
We. = 1o he - Le (spier = Wpier) We = 3.81f
3 3 3 spier 3
he =h =6,
c,=he, he =001t
LC6 =18.01ft
LC6
=L — = .
xC, c4+Lc5+ 5 xC, 85.0 ft
We =ve he - =16.

C, Yo C, LCG WCG 16.2kif
Ldam = Lc4 + LCS + Lcﬁ Lgam = 94.01t
hC7 = Erock — Eukey hC7 =951t
LC7 = Likey LC7 =6.0ft

LC7
xC, = Ldam - > xc, =910t
W = he L =8

c, =Y he Lo, W, =8.6Kf
hC8 = Erock ~ hC5 — Egkey hC8 =14 01t
LCS = Likey LCS = 6.0 4t

LCS
XC, = T xc, = 3.01ft
We =%c-he - =12.
C, = Y- he, LCS WCB 12.6kif

TAST\CALCS\DAM_HIGH mcd
7:43 AM 1/3/2005
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Samuels Ave. Dam

CDM04188
Freese and Nichols
LC8
he = ——— he =30ft
?  slopepasin 8
Le =L L~ =6.01fi
Co Cy Cy
==_.1L =401t
XC9 C xC9
hcg -Le
We = We =14kl
C9 Ye 5 C9

TASTACALCS\DAM_HIGH med

7:43 AM 1/3/2005
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Samuels Ave. Dam

CDM04188
Freese and Nichols
Gravity loads on structure’
hiiw, = Bhead — Eorest hpw =18.01%1
LHWI =35 ft Lle =35f
Law,
XHW, = Ldam — Lc, - —-—2 xHwW, = 74.3ft
s
WHW = Y hHW . LHW . -——-————(Sp}er pler) WHW =3 4%if
1 1 1 spier 1
bW, = Enead — Eecrest hpw, = 1804
- Lc =18.
Luw, =Lc, c = 1804
- =850ft
XHWZ xC, XHW2
WHW2 = Y hHW2 . LHW2 WHW'2 = 203 kif
Etai) redux — Eram
hrw = max(( e pD hTw = 0.0ft
i 0 f 1
Ltw = Ldem - LW, Ltw =905&
Ltw,
= el =453t
}(TW1 2 X"['W1
WTw = Yw: hTw1 L1w, Wrw, =0.0%f

( ( Etaal redux — Ebasm\\

hTW = max{mmLL Eruanp ~ Bbasin JJ .0 ft} hTW2 =40ft

Lrw, = brw, - slopepasin

LTW2
XTW2 = 3
bty - Ltw
W'rw2 = Y 2

L’{'W2 =8.0ft

XTW, = 271

Wrw, = 101

TASTA\CALCS\DAM_HIGH.med
7:43 AM 1/3/2005
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Samuels Ave. Dam
-
~ CDM04188

Freese and Nichols

Upiift at base {no tailwater reduction taken for turbuience and aeration)}

Uhee] == Yw * (Ehead — Eukey) Thee = 2313 kst

Enead — Exail) ' (Lbasin + Xdrai e e
Edrain == Egajl + ( = m) ( = m) Edrain = 517.1ft  (@assumed uplift dflvmg head
Ldam + Lbasin at drain w/out drain active)

8B grain = effdrain (Edrain - Etaﬂ) 8Edrain = 11.074ft  (assumed head drop at upstream drain}

Edrain — Edrain — { Bramp — t
Ugrain = Yo+ M in = e~ (Framp =10 Udrain = 0.536 ksf
0-ft
Yw | Ehead — {Edrain ~ 3Edrai ksf
Uy 1= — L (Eorain ~ Earain| Suy, = 0.03033041 —
Ldam — Xdrain ft
Yw ' | | Edrain —~ 8Edrain) — Etail ksf
Sug = — [(Earin - Sqren) I Sug = 0.00629195 —
Lbasin + Xdrain ft
12U '= Ugpgin + Uy (Ldam — Xdrain — Lukcy) u2u = 1.537ksf
udd = u2u + gy - (hc_!) u4d = 2 131 ksf
Uhee] = w4d + duy - Lykey Uhee] = 2.313 ksf
Uheel

+ Eykey = 525.0ft

Uheel
ok = if{[ < Eukey = Ehead), ok, "Uplift pressures do not close.“} ok = "Ok"

Tw
u3u = Wgpaip — dug - (Xdi-ain - LCS) udu = 0.347ksf
u3d == ulu + Yy - (hcs - hcg) — Sug- (Lcs - ch) u3d = 0.821 ksf
u7u = udd + vy - (hc8 + hcg) u7u = 1.884 ksf
Ujge = u7u — dug - Lakey Upge = 1.846ksf

Utoe — O Libasin

+ Egkey = 495011

Yw
[{ voe — 803 Liasi ) ,
ok i= if|| i Edkey = Etail |, ok, "Uplift pressures do not close." ok = "Ok"
Tw
TAST\CALCS\DAM_HIGH.med 10 of 24
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Samuels Ave. Dam

- CDM04188
Freese aad Nichels
LU1 = Ldam — Xdrain — Lukey LU1 =33.01t
LUl
= o — =71.5ft
KU1 Xdrain 5 XUz
UI = Udrain ' LU1 U.‘ =17.7klf
Ly =L Lyy =33.01ft
U2 Ul U2
2
XU2 "= Xdrain * E . LU2 XU2 =770#
LU2
U, = (42 ~ ugrain) - U, = 16 5KIf
Ly =L¢c -L Ly =19.01t
Us C5 dkey U3

Urect = Ly, - min(u3d, u3u)

Ureot = 6.595KIf

Ly - |u3d - u3uyl
3

Ui = 5 Uy = 4.505k1f

LUS LU3

T Ureet + T Uty - if(u3d > u2u,2,1)
Xy, = +L¢g

3 Ureet + U ?
U3 = Upeet + Ugis U3 = 11.100 kIf
L04 = Lukey Lu4 =601t
Lu4
Xy, = Ldam — ES Xy, = S1.0ft
U4 = udd - LU4 U4= 12 783 kif
LU5 = LU4 LU5 =601ft
LU5
XUS = Ldam i ——3— XUS =920f
(uheet — 14d) - Ly,

U5 = » U5 = 0.546kIf
LU6 = Lakey LU6 =601t

LU6

-2 =301t

XU6 5 XUﬁ

xy, = 142t

TAST\CALCS\DAM_HIGH.mcd
7:43 AM 1/3/2005
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Samuels Ave. Dam

~ CDM04188
Freese and Michols
U6 = Utge * LU6 U6 =11.076 kIf
L =L =0,
U, dkey LU7 6.01t
2 L 401t
Xy =—-" xyg = 4.
U, 3 U7 U7
(u'lu - utoe) - LU7
U7 = > U7 = (. 113kIf
Ly = in— L Ly =3001t
U8 Xdrain C5 U8
LUS
=L + — = 4001t
XUB CS XUS
US = udu LUs U8 =104klf
Ly = LUS LU9 =30.01t
Lo + 2 L 4501t
X = — X =
U9 C5 3 U, U9
(udrain - u3u) Le,
U9 = U, = 0.566kf
2 9
TASTVCALCS\DAM_HIGH.med 12 of 24
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Samuels Ave. Dam

CDM04188
Freese and Hithels
Lateral loads on dam:
Ehagin — 2 - ft + Eg )
o 288D - 24 B = 48008 <-n- Verify
({ Egate — Eukey )
hy =m hy =37.0f
1 Ehead — Eukey 1
Ehead — Egat
Hy =vy-max|| = o || hy Hy = 0.0KIf
1 . 1 1
0-ft
hHl
A (Erock — Exxn) vy, = 3608
hy =h hy =370%
H, = Iy H,
(hHZJZ
Hy = Hy =42.8kF
Hy ™ Tw ~— H,
hy
2
v, = =5~ + (Erook — Eren) yH, =298 %t
= - =0.00ft
B, = Eukey (Edkey +he + hcg) by,
Hrect = hH3 - min(u3d,u3u} Hreet = 0.00kIf
by ju3dd — udy
Hy = — . Hyj = 0.00KIf
Hy1, = Hreet + Hgi By, = 0.00If
hy hyy
Hiect - —53 + Hyg - —;3 Cif(udd > u3u,1,2)
YH, = +hc_ + Edkey ~ Emn yH, = 3.001t
HH3 g 3

=h
hH4 Cg + hc9

= u3d .
HH4 hH4

hy =17.04
4
Hy, = 14.0KIf

YH, = —0.54

hy, =170

TASTVCALCS\DAM_HIGH.mcd
7:43 AM 1/3/2005
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;‘ Samuels Ave. Dam
-
CDM04188

Freese and Hichols

(u7u - u3d) - hH5

o = =9.0klf
H, 3 Hy =9
hHs
YH = Y + (Edkey - Erxn) YH = -331t
hg1 = Ecrest — Eapproach hgy =701
2
hg)
Hgy = ksgy " Ysu- - Hgy = 0.7KIf
hg1
¥S1:= ‘;" + (Eapproach Erxn) ys1 =223t

( ( Eiail _redux ~ Edkey\\ _{
ht = maxi mi L0-1tj hr =24.0ft
: axt nu Egate ~ Edkey U J '

Eiail redux — E
_—_ max[( tail_redux gate]) by Hy = 0.0Kf
1 0-ft 1 1

Hy =
th
YT, = By + (Edkey - Er)m) YT, = 3.01t
=h ht =24 0ft
hTz T, T,
2
(z,)
= Ht =18.0klf
HT2 Y 5 T2
ht
2
YI,= (Edkey ~ Erxn) yT,=-10#
TAST\CALCS\DAM_HiGH.med 14 of 24
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Samuels Ave. Dam

“1
CDM04188

Ereese and Nichols

Sum vertical forces:

9 2 2 9
}ZV::Z wci+Z WHwi+Z WTWi—Z U, TV =71.0Kf
i=1 i=1 i=1 i=1
9 2 2 9
Mgray = Z We, xc, + Z WHW, XHW, + Z WTw, - xTW, Z U, xu, Mgray = 3654 8kip
i=1 i=1 i=1 i=1
H = Hy + Hgq - H TH = 48.5Kf
IEREEE
i=1 i=1
5 2
M= »" Hy -yg +Hsi ysi- » HE yr Myt = 1273 6 kip
i=1 i=1
ft - ki
M = Mgray — Migg IM = 23812 ——F
IM
Xres = g’[— Xres = 3354t
X
frac = —— frac = 0.357
Ldam
2
frac text = 1f(ﬁ‘ac > 5 "Over stable" "")
2 1
frac_text:= if| frac < g -37 "Resultant in middle third. Okay normal case." , frac fext
1 o1
frac_text:= if| fra 3— -; "Resultant in middle half. Unusual case only." , frac_text
1

frac_text:= if (fr&c < 1— A frac = 0, "Resultant within base. Extreme case only." ,frac_text)

frac_text = if (frac < 0, "Unstable" , frac_text) frac_text = "Resultant in middle third. Okay normal case."
Leontact = min(3 ’ Xres.:Ldam) Leontact = 94.0 ft
]
Z We. = 127 2Kf frac = 0.357
1

i=1

frac_text = "Resultant in middle third. Okay normal case.”
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f Samuels Ave. Dam
a
CDM04188

Freese and Nlichols

Base Pressures:

L
€dam = dem Xreg edam = 13.46ft  {eccentricity with respect to dam centroid)
2
L
o i oomiact Xres e=13461t {eccentricity with respect to compression area
centroid)
A V.
Goe = + ° Stoe = 1.404ksf
Leontact . 2
6
v V.
Cheel = - - =L Sheel = 0.106ksf
Leontact Lcomacf
6
Lcontact
S = 1000%
Lgam
Xpeg = 33.541
ZV="710Kklf
H =48 5kIf
TASTACALCS\DAM_HIGH med 16 of 24
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"

Freese and MHichols

Samuels Ave. Dam

CDMo4188

Sliding Stability Analysis: Failure plane from key-to-key.

Compute driving wedge properties: {1st wedge)

01 = s inc

¢ = 0 - ksf

_ - (ran(é1)
¢'d] = atan( FS) ]
{ ¢q,)

oy = —L45 deg + '"'E“J

Lv1 ‘= Eapproach — Eukey

LVl
Ly
! tan(-a)
2
L, = (LVI) +(th)
Lh - Ly
1 1
Wl = Yrock " 2

Vl =Yw (Ehead - Eapproach) Lhi

HLI =0 kif

HRI:=0-klf

Eapproach + Eukey

Up=rw: (Ehead -

b1 =50.0deg
¢'d] =29.4 deg
o] =—597deg
Lvl =12.01ft
Lh] =701t
1= 13.91t
W1 =55Kf
V1 = 11.0kif

J L1 U1=26.9k1f

TASTCALCS\DAM_HIGH.mcd
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§ Samuels Ave. Dam
‘l |  CDMO04188

Freese and Nichols

Compute structural wedge properties: (2nd wedge)

$2 = 15 _inc ¢2 = 50.0deg
€y = 0 ksf
Eukey — E ,
oy = —atan| —oy _ ~dkey ag = -10.25deg
Ldam
= -L Lgp =63.01t
Ly, =lkc, +Ic,~Le, R
= . hp =841ft
hRi LC7 tan(cc 2) + hc7 R,
Lr
1
— — = 56.51t
xR, * Lcs + 5 xR 56
R1 = Yrock * th . LR] R.1 = 68.9kif
= Lp =63.0ft
LR2 LRl R,
hg =Ly, - tan( | o] ) hg, = 1139
L
— _— = 46.00{t
R, " LCS + 3 xR, 6
hR2 -Lr
2
R, = ¥rock - —5 R,= 46.7kIf
= - - slopienac; Lp =19.01t
LR3 (hCS hcg) slopehasin R,
= he - hg, =9.5f
hR3 hCS h(j9 R,
L
- =18.71
o, = L, =,
hR3 ~Lr
3
R_; = Yrock “"‘“‘2““"" Rj =117kf
= - Lp =190t
LR4 Lc5 L(39 R,
bR, =Ly, - tan(} ap| ) hp, =341t
Lr
4
xR, = ch + —3—- xR, = 1231t

TASTACALCS\DAM_HIGH mcd
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Samuels Ave. Dam

7 ) CDM04188
Freese and Nichols

hR4 . LR4
R, ™= frook' — R, = 4.2Kf
Lrp =L Lg =190

R =Lg, R, =19.0%
bp =bec +hc -L tanl hp =21.52
R~ be, +he —Le, (az) R, ft
R = Trock BR_ - LR, Rg =53 2KIf
LR5
=1L — =15,
st C, + 2 xR, 1551
G 2 2 5
W, = Z we, + Z WHwW, + Z Wrw, + Z R, W, = 336.5KIf
i=1 i=1 j=1 i=1
Ldam
L2 = L,=9551t
cos(az) 2

(Ehead - Eapproach)2 .

HL, = vy - HL, = 19.5kIf
2 ) . g 2
[ LLLtaﬂ_redux - Ebasin])j]
max|
0-ft

HR2 = Y 5 HR2 =05Kf
V2 = 0-kKif

Ehead ~ Eukey) + [Etail redux — Edk
U, = tw [(Pread - Fukey) * (P retmn ~ Py L U. = 1821k

2 2 2
Note: This assumes full compression. Lomn Ven'fy
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Samuels Ave. Dam

CDM04188 i
Freese and Nichols
Compute resisting wedge properties:
$3 = Pls_inc 03 =50.0deg
€y = 0 - ksf
tan($3)
= atap] —— =294de
bd, ( = b4, g
d
@y :=45.deg — *'-5" o3 =303 deg
LVS = Epasin ~ Fdkey Lv3 =2001ft
Lv3
Ly = In =3421t
3 tan(ag) 3
L, = [(Ly " + (Ln ) L, =39.6%
o Jie e
Lh3' : LV3
\?V3 = Yrock * 5 W3 = 44 5kiIf
V, = ¥w * (Btail — Bbesin) - Ly, V, = 8.6KIf
HL3:=0 klf HRB:=0-k1f
Ebasin + Edkey
Uy = Yw- (Etaﬂ - 5 +Ls U, = 34.7KIf
i=1.3
R )
l_(Wi + Vi) : cos(ai) -+ (Hli-— HRi) . sm(ai)J - Fs;
%
+—(I-1]'_,i - HRi) - cos(ai) + (Wi + Vi) : sm(ai) + —F—-gl- . Li
AP; = ‘
cos(a ) - sin(cc ) . t—aE(d)—l)
i i FS;
( —24.91
AP=! 32 lxif IP = ZAPi TP =35376klf  FS;=211386
k57.1 J i

TAST\CALCS\DAM_HIGH. med
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Samuels Ave. Dam
L
CDM04188

Freese and Nichols

Sliding Stability Analysis: Failure plane level with downstream key.

Compﬁie driving wedge properties: {1st wedge)

91°= $ls inc ¢1=350.0deg
c = 0 ksf
tan(d)l)
-= atan =282de
od, ( FS, b4, &
( ti)dl\
oy = —L45 - deg + TJ oy =—59.6deg
Lv] = Eapproach — Edkey LVI =29.01t
LVI
Lh Ly =17.0ft
1 tan(—(xl) !
2 2
L = (Lvl) + (th) L1 =336t
th “ Loy
Wl = Yrock ” Wl =321Kf
Vi =Yw: (Ehead - Eapproach) - th V= 26.61f
HLI =0 kiIf
HR, = 0-Kf

Eapproach + Edkey
2

U1 = Yy (Ehead - ) - L1 U1 = 83.0KIf
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Samuels Ave. Dam

Freese and Nichols

CDM04188

Compute structural wedge properti'es (2nd wedge)

$2 = dghale 6o = 20.0deg
=0 ksf
E ~E
oy = atan ey~ dkey o = 0.00 deg
Lgam
LR1 = Lc_? LRI =6.07t
hR1 = Eukey — Edkey th =17.00ft
Lc
XR, = Ldam — "-'2'— XR, = 91.004t
R, = frock " th -LR1 R1 =13.34f
LR2 =Lc +Lc -Lc LR2 = 63.001%
4 6 7
th = Erock — Edkey th =26.501t
LR2
= + — = 56.50ft
sz LC5 + > sz
R2 = Yrock hR2 ' LR2 R2 =217.0kf
= - Lr, =19.00ft
LR?: LCS LC9 R3
=hrp —({hc +h hp =9501t
bR, = hR, = (b, + e, R,
LR3
= -— =18.71t
xR3 LC5 3 XR3
hR3 Lr
3
R3'= ‘Yrock _—'2— R3:11.7k.1f
=L¢ - L Lr =1900ft
Lr,=Lc - Lc, R,
= +h hp = 17.00ft
bg, = hc +he, R,
LR4
B — =15501t
XR, ch + 5 xR,
R4 ‘= Yrock hR4 : LR4 R4 =42.0Kf
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| Samuels Ave. Dam
| ' . CDM04188

Freese and Michols

9 2 2 4
W, = Z we + Z Wiw, + Z WTw, + Z R, W, = 435.8Kf
i=1 i=1 i=1 i=1
Lg
L, = an L,=94.0f
cos(ag)
2
Ehead — E h
HL, = vw- ( P ) HL. = 19.5kIf
2 2 2
2
Etail_redux — Epasin
max|
0-ft
HR, = 7y : HR, = 0.5KIf
V, = 0-KIf

Ehead — Eukey) + {Etail — Edk
U, =t [(Bead = B EY)Z (Bui )l L, U, = 179.2Kf

Note: This assumes full compression <--- Verify
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Samuels Ave. Dam

. CDM04188
Fresse and Bicheols
Compute resisting wedge propetties:
03 = d1s inc $3 = 50.0deg
€q 0 ksf
tan(¢3)
= atan =29.2 deg
04, [ FS, 0d,
d,
a3z =45 deg - —-2—- a3 = 30.4deg
va ‘= Epasin — Edkey Lv3 =20.04
LV3
Ly = Ly =341t
3 tan(a3) 3
2 2
= L,=395f
L, (L"s) + (Lh3) 3
Lh3 ‘ LV3
Vy = 7w (Buail ~ Ebasin) - Lh, V, = 8.5Kf
HL,=0- klf
HR3 =0 Kf
Epasin + Edkey
Uy = - _[Emﬂ ———— 'L U, = 34.6kIf
L(Wi + Vi) cos(o,i) -G+ (HLi - HRi) ‘ sm(cx—i)J . s,
c.
. 1
+—(I-]Li - HfRi) ‘ cos(ai) + (Wi-f- Vi) . sm(oci) + %?2 - Li
APy =
oy teald)
cos(ai) - Sm(cxi) ‘ S
( —81.33]
AP=! 2471 [KIf ~ IP = ZAPi TP = 0.000kIf FS; = 2.13534
L56.67 J i
Lc =18 &t
6
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