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To : KVH 

From: Kumar Ha numa i a h:TALOS 
Postmark: 05 / 08 / 95 02:33PM 
Status : Previous l y read . bj ect : NOTES 

Message: 

Host: TALOS 
Delivered : 05 / 08 / 95 02:39 PM 

1. STRUCTURAL STEEL SHALL CONFORM TO AS TM SPEC . A36 

2 . ALL WELDING SHALL CONFORM TO THE REQUIREMENTS OF AMERI CAN WELDING 
SOC IETY . USE E7 0 ELECTRODES WITH A MINIMUM TENSILE STRENGTH OF 
7 0 KSI 

3. PAINT AND PAINTING OF EXPOSED SURFACES FOR DIP SHALL CONFORM TO 
STANDARD SPECIFICATIONS . 
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I 

11 
UNITS kip: lOOO · lbf deg = lBO ·rad · 

ALPHA ENGINEERING GROUP INC. 
2929 E CAMELBACK RD, #215 

PHOENIX, AZ 85016 

TOL = 0 .l 

lbf lbf lbf lbf lbf 
plt = --

ft 
psf;;;--

ft 2 
psi=--. z pcf;; --

ft 3 
pci = --

in3 
pft = lbf· ft 

l.n 
pin :o lbf· in 

kip 
ksf:; kip ki . kip • ki kft ~kip· ft 

klf=- ksi = ____!: kci = ____!: ft kef=--
kin= kip· in 

INSIDE DIAMETER OF PIPE 

THICKNESS OF PIPE WALL 

SPAN LENGTH 

DENSITY OF WATER 

DENSITY OF STEEL 

INSIDE AREA OF PIPE 

tt 2 

CROSS SECTIONAL AREA OF PIPE 

WEIGHT OF WATER (FULL) 

WEIGHT OF PIPE 

TOTAL FULL WEIGHT OF PIPE 

SECTION MODULUS OF PIPE 

~X BENDING MOMENT AT SUPPORTS, 

z M s := 0 . 107l ·W pf"L 

M 5 = 3a.oz3·kft 

in 2 ft 3 

d i := l~.in 

t .- o.375·in 

L 60 · ft 

1 (]) 62.4·pc! 

y lT ,- 490·pcf 

A (d) !.ctz 
4 

in3 

Ap!d) :;;%·[(d.t-2·t) 2 -ct:!] 

w w .- r (])·1\(ct i) w w = 49.01•plf 

w p - 7 a·A p(d i) w p 4.9.6l·plf 

w pf := W w -t- W p w pf- 98.62 ·plf 

s 
[Cct i + 2·tY- d i 4

] 

p - n· 
. 32·(ct i + 2·t) 

s p 4.3.82•in 3 

FOUR CONTINUOUS EQUAL SPANS 

STRESS 
M s 

f 55 := -- f ss "" l0.4l•ksi 
s p 

MAX BENDING MOMENT IN END SPAN, FOUR CONTINUOUS EQUAL SPANS 
2 

M m := 0. 0772·W pf" L 

M m'"' 27 .4 08 •kft 
STRESS 

'·· 

Mm 
f ·sm ,-

s p 
f sm = 7 . 51 • ksi 

p. ::l/11 

IS 
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ALPHA ENGINEERING GROUP INC. 
2929 E CAMELBACK RD, #215 

PHOENIX, AZ 85016 

ELASTIC MODULUS OF STEEL E s .- 29000· Jcsi 

SECOND MOMENT 0~ AR£A OF PIP~ 

MAXIMUM DEFLECTION IN END SPAN 

L4 
8 11 := o. ooGs ·w pc- -

· E s· I p 

RECOMMENDED LIMIT ON DEFLECTION 

L 
s ). := 360 

I p 
. - n· [ ( d i + 2. • t) 4 - d i 4 ) 

64 

5 l. "' 2 ·l.n 

(IT SHOULD BE NOTED THAT AS THE PIPE DRAINS, THE LOAD DECREASES 
TO THE PIPE WEIGHT ONLY) 

DEFLECTION UNDER PIPE WEIGHT ONLY 

L4 
li lt : .: 0. 0065·W p·-- -­

E ·I s p 

SLOPE OF PIPE 

li "" 0. 8 9 ·in 11 

SL := 0.0155·% SL · 0.440·L ~ 0.24•in 

CONCLUSION: SOME WATER WILL RE~AIN IN PIPE, BUT HAY BE EXPECTED 
TO EVAPORATE RAPIDLY DUE TO SOLAR HEATING OF THE PIPE 

MAXIMUM REACTION AT FIRST SUPPORT 

R 5 := l.l•13·W pt"L R 5 "" 6 . 7 6 ·kip 

1"'."1/ll 

THE R~CTION OF THE PIPE IS NOT SIGNIFICANT ENOUGH TO WARRENT AXIAL LOAD DESIGN OF 
THE FOUNDATION CAPACITY OF THE SOIL, PER SHB-AGRA GEOTtCHNICAL REPORT DATED NOVEMBER 
24, 1992, THE SAFE AXIAL CAPACITY' OF AN 18" SHAFT WITH 10' OF EMBEDDMENT IS 65 KIPS. 
THIS IS WELL IN EXCESS OF THE CALCULATED REACTION. 

LATERAL FORCES EVALUATION 

LATERAL FORCE ON PIPE E' 1 :: 3· 1 CJl • ( d i + 2 · t) · ft 
MAX LATERAL FORCE ON TOP OF PILE P t. :: l, 143· F 1" L 

E' t"' 13.64 ·kip 

fORCES ON A SUBMERGED PIPE 

THE DRAG COEFFICIENT MAY 8~ TAKEN AS 1.2 FOR A CIRCULAR PIPE 

C D ;: l. 2 ft 
g = 32.17 ·-­

sec2 
ASSUMED MAXIMUM VELOCITY OF FLOW IN CHANNEL 

ft 
y · - 5.0·-­

.sec 

PRESSURE ON PIPE p q ::; C o'Y Ol- 2~~ -+- 1 (jj. ( d z i + t:) p q = 62.24 •ps f 

FORC~ PER LIN~ FOOT w q :: p q' ( d i + 2. t) w q '"' 66.13 ·plf 

l? t :: 1. l43·W q· L p t = 4.54 •kip 
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ALPHA ENGINEERING GROUP INC. 
2929 E CAMELBACK RD, #215 

PHOENIX, AZ 85016 

(p;, q, (q 3 

Pcry- ~:. 
(Lc.-v ( ~ '~ TEl 

LATERAL FORCE LOAD FACTOR 

ULTIMATE LATERAL FORCE 

LFLF := 2.5 

P ult := ,LFLF· P t 

P u1 t ~ · 11.34 •k1p 

CENTER OF PIPE ELEY~TION AT SUPPORT 

CP el :: 1024 . . 7·ft- (121 

CHANNEL INVERT ELEVATION 

ANTICIPATED SCOUR DEPTH 

CENTER OF PI?E TO MUDLINE 

,.. .d i 
48) ·ft·SL + --- CP e1- 1025.14•ft 

2 

Il'N el .- 1021. 5· ft 

SCOUR .- 5· ft 

e :: CP el - INV el + SCOUR 

e - 8. 64 • ft 

MOMENT AT MUDLINE (THE LATERAL FORCE ON THE PILE IS NOT SIGNIFICANT) 
M 1 := P e·e M 1 = 39.21 •kft 

Scol..)o'l...:; 5 
L 

PER THE GEOTECHNICAL REPORT, THE LATERAL PASSIVE RESISTANCE (ULTIMATE BEARING 
PRESSURE) OF THE SOIL TO LATERAL FORCES ON THE PILE SHOULD BE CONSIDERED EQUAL TO THE 
FORCES EXERTED EY ~ EQUIVALENT FLUID PRESSURE OF 900pcf. THE RECOMMENDED FACTOR OF 
SAFETY IS 2.5. ~BRIEF APPLICATION OF THIS USING BROMS' METHOD MAY BE FOUND IN 
"DRILLED SHAFTS: CONSTRUCTION PROCEEDURES AND DESIGN METHODS", FHWA-HI-88-042, ON 
PAGES 321 TO 326 FOR SHAFTS IN COHESIONLESS SOIL. 

I "\_\A .,..,., ' ,.....~+ ·'~ r:k 'u "\Dt-
I?ILE DIAMETER d .- lB·in ~: <~£·,A.o..,... 1.. 

P ~~;~yl!.. 'tb 1 :-tc dl:4-..+v. ,...\..:;.o1 

EQUIYP.U:N·T FLUID PRESSURE EFI? - 900· pcf p:'le ~; .. ~ lu:.~ ~ .... ~~,J 

ULTIMATE RESISTANCE FORCE ~T A DEPTH Z P(z) .- EFP·d p'Z 

ESTIMATED PILE LENGTH EELOW CHANNEL INVERT 

PILE EMBEDDMENT LESS SCOUR 
P(L 1) = 20250•plf 

GIVEN 

L 1 : = L c - SCOUR 

L c .- 20· ft 

L 1 = 15 • ft 

TAKING MOMENTS ABOUT PILE TIP, EQUAL TO ZERO, AND SOLVING FOR L.l 

P ult"(e + L 1)=(EFP·d p·L 1}(~·L 1)·(~·L 1 ) 

L 12 := find(L 1) 

REQUIRED EMBEDDMENT BELOW SCOUR 

REQUIRED FILE LENGTH BELOW INVERT L c := L 12 + SCOUR 

L c ~ 14.75•ft 

TOTAL PILE LENGTH 

SELECTED PILE LENGTH L c 

L p := e + L 12 L p- 18.4•ft 

"ho ~4- . 

DEPTH TO ~XIMUM PILE MOMENT AT POINT OF ZERO SHEA_~, BELOW SCOUR LEVEL 

f ·-.-
2·P ult 
----
EFP·d p 

MAXIMUM PILE MOMENT AT f 

t~4 . l·tt 

M f := P ult· ( e + fl - (!::FP· d p· t)- (~-f)- (~· f ) 
M f = 129·kft 

ll 
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NiJMBE:R OF PILE SECTIONS n := 50 

VARIABLE OE' LENGTH i .- 0,1 .. n 

SHEAR ALONG PILE 

.• 

MOMENT ALONG PILE I
X 

M(x) - V(x) dx 
O·ft 

ALPHA ENGINEERING GROUP INC. 
2929 E CAMELBACK RD, #215 

PHOENIX, AZ 85016 

. L p 
X . . - l.·--

l. n 

! 
........ - ..... ~·-·· ··-·-·-·--·-·- ·- ·-··--··-·-·-·-----·.:,·--·-·--·-···-·--·--·-··-·-· -··· - ·-· ··i'" · ··" " '"·-····"""'"'·''"'"'"'""'''"L ' '";·· 

-s 

X 
_2_ -ro 

ft 

-zo 

-zo~----~------~------~------~----~-------L------~----ft 
-so 0 10 20 

0 20 40 60 80 100 120 

~ 
kft 

t-',b/11 

(p/1 dr/'i 3 
p (/1_ CoA..~ j 

(/..&vt.!> , .. ......., 7D 

I 
S..U)I.M.. .::; ~ 
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STRESSES AT SADDLE SUPPORT 

ALPHA ENGINEERING GROUP INC. 
2929 E CAMELBACK RD, #215 

PHOENIX, AZ 85016 

FROM "TUBULAR STEEL STRUCTURES - THEORY AND DESIGN" BY TROITSKY, THE 

P.7/ll 

TOTAL STRESS IS THE SUM OF THE BENDING STRESS PLUS A CONSERVATIVELY CALCULATED LOCAL 
STRESS AT THE SUPPORT SADDLE TIPS (AFTER ROARK) . 

TOTAL SADDLE REACTION 

PIPE RADIUS 

I 

1 
R := (d i + t) : ~ 

/ " 

R"' 6.19·in 

SUBTENDED ANGLE OF SADDLE IN DEGRgEs 

FACTOR CONSIDERING ALPHA 

a :: 120· deg 

K ::;; 0.02- 0.00012·(a.- 90·deg) K- 0.019937 

STRESS FROM SADDLE f 1"' 2688.02•psi 

STRESS FROM SADDLE PLUS BENDING STRESS 

f tot := f .ss + f l f tot= l3101.2·psi 

FLANGE CONNECTION DESIGN 

THE BOLT CIRCLE DIAMETER IS ASSUMED TO BE AT THE AVERAGE OF THE INSIDE AND OUTSIDE 
DIAMETERS OF THE FLANGE 

FLANGE INSIDE DIAMETER 

TOTAL WIDTH OF FLANGE 

FLANGE OUTSIDE DIAMETER 

FLANGE CONTACT AREA 

d fi. (d it- 2·t) d fi 12.75 ·in 

w f .- 3.5-in 

d fo := d fi + 2 · w f d fo"' 19.75·in 

A f = 178.68 ·in2 

FLANGE CONTACT AREA SECTION MODULUS, SECOND MOMENT 

(d 4 
d fi 4) fo -

s f ,- 1!" s f"' 32·d fo 

:: 11• ( d 
1 

d fi4) fo 
I f I f ;; 

64. 

BOLT CIRCLE DIAMETER AND RADIUS 

d fi + d fo 
d be := 

2 

r be 
1 

-- -·d be 
2 

d be"' 

.r be"' 8•in 

624.95•in 
.3 

6171.37 ·in 4 

16.25·in 

OF .AREA 

d be l6·in 
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NUMBER OF BOLTS n b - 12 

., 
D -·in b .-

8 
BOLT DIAMETER, AREA 

A. b = 0 • 6 • in 
2 

A bg :: n b·A b 

I A 

' . 

, . 

ALP~ ENGINEERING GROU? INC. 
2929 E CAMELBACK RD, #215 

PHOENIX, AZ 85016 

D 
2 

b 
n·--b .... 

4 

A bg "" 7. 22 • in 
2 

BOLT SPACING d be 
s b := n·-­

n b 
s b = 4..l9•in 

PRETENSION STRESS, FORCE PER BOLT f pt 

f pt "" 64 .94 ·ksi 

FLANGE CONTACT PRESSURE 

F pt .- A b' f p~ 

n b·F pt 
P fc := 

A f 

' 

4. 1 0 

- -·--· ·5l·klp 
1t in2 

F pt = 39.05 •kip 

P fc = 2622.38 •psi 

MOMENT CAPACITY AT ZERO PRESSURE AT TENSION EDGE OF FLANGE 

M zf := P fc' S f M zf = 136.57·kft 'M s = 38. 02 • kft: 

r-,0/l.l. 

CONCLUSION: FLANGE CONTACT FACE SHOULD REMAIN IN COMPRESSION, DESIGN CONSIDERING 
PRETENSION (SEE SALMON AND JOHNSON, "STEEL STRUCTURES DESIGN AND BEHAVIOR", 3RD ED, 
PAGES 183 AND FOLLOWING) . ALSO IT SHOULD BE NOTED THAT SHEAR FORCES ARE 
INSIGNIFICANT FOR THIS CONNECTION. FOLLOWING IS A CHECK OF ALLOWABLE MOMENT CAPACITY 
OF THE CONNECTION NEGLECTING PRETENSION. 

BOLT GROUP MOMENT OF INERTIA j := o , l .. (n b - 1) 

360·deg pj := • ( j + 0. 5) 
n b 

I bg := A b"L (Yjy;; 

j 

I bg 230.9l ·in
4 

MAX MOMENT (APPROXIMATELY) AT ALLOWABLE STRESS 

I bg 
F t := 44·ksi Mall :: F t ' -- Mall"' 105.83•kft 

r: be 

M s:::::: 38.02 • k f't M all 
= 2.78 

M s 
\ • 

THE ALLOWABLE MOMENT ON THE BOLT GROUP IS GREATER THAN THE ALLOWABLE MOMENT ON THE 
PIPE .ALONE. 
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' C_ fl11..,jG 
FORCES AT,.L.WELDS F yp ;: 35· ksi 
===--====~:::.-;:===~~ 

ALPHA ENGINEERING GROU~ INC. 
2929 E CAMEL~CK RD, #215 

PHOENIX, AZ 85016 

COMPACT SECTION CRITERIA 
D/t <"" 3300/Fy 

(d i + 2·t) 
~------~~ ~ 34 

3300·ksi 

Fyp 
- 94.29 

t 

f p := 0.66·F yp f p = 23.1·Y.si 

ALLOWABLE MOMENT ~N PIPE M p := s p' f' p M p 84.3S•kft 

FORCE ON WELDS FOR FULL PIPE CAPACITY, PER INCH 

P w := t·f p' (l·in) !? w = 8. 66 . kip 

P.'3/ll 

BY COMPARISON WITH VALUES IN SALMON AND vOHNSON (ABOVE) TABLES 5.15 . 2 AND 5.15,3 THE 
WELD CAPACITY FOR A SINGLE 5/16" WELD WITH F.E70 ELECTRODES IS AT LEAST 4 . 64 KIPS PER 
INCH. TWO WELDS GIVES AN ALLOWABLE CAPACITY OF ;9.28 KIPS PER INCH, VERIFI ED BELOW. 

NOMINAL WELD SIZE 

EFFECTIVE THROAT 

WELD STRENGTH 

5 
t w := -- · in 

16 

t w 
t we ·-

F EXX ;: 70· ksi 

I 

t we • 0.22·in 

WELD RESISTANCE CAPACITY R w := 0.30·F Exx·t we R w 

EFFECTIVE LENGTH L eff 2·in 

WELD TOTAL RESISTANCE R wtot 

BASE METAL CAPACITY R btot 

THERMAL GRADIENT MOMENTS IN PIPE 
======~===---======~~=~=----~==== 

R w·L ef! R wtot 

0.60·F yp·t w·L eff ~ btot 

a. s . . -
l 

0.0000065·--­
deg 

k ' 4.64. l.p 
in 

9.28 •kip 

13 . 13. kip 

THE THERMAL GRADIENTS WILL PROBABLY BE GREATEST IN MID-SUMMER OR WINTER. SOLAR 
HEATING OF THE TOP OF THE PIPE COMBINED WITH THE COOLING EFFECTS OF A MI LD WIND, OR 
ESPECIALLY A SMALL AMOUNT OF WATER FLOWING THROUGH THE PIPE WILL CAUSE THERMAL 
GRADIENTS. THE ASSUMED GRADIENT IS '30 DEGREES FAAHENHEIT. 

THERMAL DIFFERENTIAL o t := 30·deg 

CURVATURE DUE TO LINEAR GRADIENT ~ t -· ~ 0 . 0001 84•length 

FIXED END MOMENT DUE TO CURVATURE M t :: ~ t·E s·I p 

M t"" 10.32•Jo:ft AT FIRST SUPPORT FROM END 1.286•M t l3.28 •kft 

AT INTERIOR SUPPORT 0.857·M t"" 8 . 85 •kft 

81 
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STEEL AREA: 

r 

DIAMETER: 2· R = 24 

STEEL RADIUS: 2·rb 

TOT~L FORCE AND MOMeNT FOR EACH STRAIN ~OSITION q: 

TCF :: ~ CF 
q ~ q ,c: 

.- ~ ·CMNA L..J q,c 

c c , . 

TOT~L FORCE AND MOMENT, CONCRETE PLUS REINFORCING: 

12.2 5 

..vr P . HY ll 

i'e.v- W-<; 
~ ~J ,').._, -tv 

I 
s,~:: $ 

TF := TCF + TRF TMNA := TCMNA + TRMNA max ( TMNA) ~ 271.635 •kf~ 

BEAMMOM ::; lin t e rp ( TF , TMNA , 0 ·kip l 

@EA11Moi1=~~kft~ 

1400 

p ~ 
1-----_ 

1200 

lOOO 

aoo 

600 

1'Fq 

ldp 
-o-

,00 

20 0 

0 

-~~ 

• ~-
-zoo 

' 

------~ 
-~ 

I 
Deh:~ L.otoc:t 
G~, .... "") 

! ~ 
v 

~ 
~ 

-so 0 !lO 100 150 20 0 

TMNA __ q 

le ft 

'\ 
! 

lJ 
/ 

250 300 

zr( ~ sLz"++ 
5 t cLv'l- eo-.~~ Th 

5p4( 

B 1;.7 "~-
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0 
0 y 0 

0 +xo 
0 0 

0 

2 4 .0 inch 4iil.lll. 

f' - 3.5 ks i -c: 
~y - 60.0 ks i -
Confinement: Spiral 

clr cvr 5.38 

spacing = 3.86 

&#7 at 1.1% 
= 4.80 1'n

2 
-~s 

~ . 4 IX 1628v l.n 

16286 in4 T 

_y 
- = o. oo in 
y o.oo in 

(c 1992 PCA 

in 
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Licensed To: CRSS, Civil Engineers Inc .. , PHOENIX, ARIZONA 

Project: COLTER CHANNEL FLUME 

Column Id: DRILLED SHAFTS 

Engineer: NIKPOUR 

Date: 06/14/93 Time: 10:02:04 

code: ACI 318-89 

rsion: 2.20 

Sl enderness not considered x-axis 

File name: UNTITLED.COL 

Material Properties: 

Ec - 3587 ksi -
fc 2.97 ksi 

- 0.85 
1 -

stress Profile 

Reduction: c 

= 0.003 inf in u 

E8 = 29000 ks i 

Block 

= 0.75 b 0.9 0 
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