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¢~tiOn, seconded by Commissioner Plant, and unanimously passed: 

That we accept the recommendation of the department and close 
Fifth South ramp beginning Monday, August 28, and close Sixth 
South ramp beginning the day after Labor Day, or as soon as 
practical, and that the contractor be asked to expedite these 
projects &s rapidly as possible in order to get both ramps re­
opened; and that we provide whatever engineering assistance is 
needed to insure this is carried out. 

Commissioner Plant pointed out there was no error in the way the proposal was 

bid in the first place, but other factors involving safety, maintenance, etc. had arisen 

since that time. 

REPORT ON ROAD DAMAGE AT ECHO 

Alex Mansour reported investigation was going on at this very moment. From a map 

he discussed the second slide area. We originally thought we would have to construct a 

retaining wall of some type. Our Materials Section has conducted borings. throughout the 
I .. 

area of the slide, about 30 - 40 feet down. We find that we run into shale, and we can-

not drive piling into it. Open excavation down to the point of shale is also economi-

cally prohibitive. We think at the moment we can go back into the job and that we can 

bench a series of steps and refill the embankment to same appropriate slope. To repair 

the damage by this means will require the cooperation of the reservoir management. We 

propose to meet with them to see if we can leave a mass of earth in the reservoir. We 

would reconstruct our riprap on the first section of slide, but we must make the toe of 

the slope stable. 

The original structure we had in mind was economically prohibitive. We were 

talking upwards of a half-million dollars. We feel the repair along the lines discussed 

will be well within $100,000.00. It is contingent upon how well the reservoir people 

cooperate with us, and whether or not the slide has placed enough material at the toe of 

the slope to make a stable condition. 

We have discussed the probl~~i with FHWA and have been advised if we can document 

the fact that~his is an unusual condition beyond routine maintenance, the possibility 

of Interstate funds is very encouraging. 

fJ'1J1III "M",.t,s D'I -/" ""ed'''1 
1I(~.$f .z.~ '" '?Z-

s:~c. 



H-234 

TO 
08-42.3 

Mem01~andum · UTAH STATE DEPARTMENT OF HIGHWAYS 

George w. Bohn, Division Engineer 
Federal High\vny Adminis tra tion 

DATE: September 20, 1972 

FROM Alex E. Hansour, P.E. 
08-RD Chief, Roadway Design Division 

SUBJECT: 1-80-l~(38)160 - Coalville to Echo Junction 
Slide at Station l137+25± 

"U" 
This memorandum is in response to our telephone conversation of 
September 15, 1972, in which we were requested to furnish additional 
supporting data to that submitted with our memorandum of September 5, 
1972. 

Three copies of the slope stability calculations are attached. The 
slip plane is shown on the cross sections used in these analyses. 
Four different condition~ were assumed for these analyses as follow: 

(1) Soil and water conditions just before failure 
(2) Rock-gravel buttress replacing existing materials at the 

toe without drains 
(3) Rock buttress '1ith embankment drained by means of trench 

dra.ins 
(4) Rock buttress with disturbed slide materials all removed 

and replaced by free draining granular borrow. 

Conditions 3 and 4 were considered theoretically satisfactory methods 
for making the repair. However, becaus2 of anticipated construction 
difficulties in adopting condition 3, it "las decided to remove all 
the slide material as indicated in condition 4. 

nlree copies of logs of drill holes shown on Sheet 5 of the plans are 
also attached. It will be noted from the drill hole logs that the 
elevation of the collar for drill hole #12 is 5540 instead of 5530 
sho'vn on the plans. The profile for the slide bev..1een dri.ll hole 415 
and drill hole #12 is incorrectly plotted. With the proper plot for 
drill hole #12, we believe that excavation to 5510 will carry through 
the loose sandy silty strata and into the dense sand and gravel strata 
indicated by the log. 

The estimated location of the slide plane is based on data obtained 
from the drill holes. It is anticipated that the benches shm~n on 
Sheet 20f the plans will be excavated into natural ground below the 
slip plane. The precise location of the benches will have to be deter­
mined during excavation of th~ slide material. 

The granular backfill material for underdrains is intended to meet the 
specification rp~uiremcnts on page 271 of the Standard Specifications 
for the coarse graded rna te ria 1, exce pt tha t 100 PQrcen t 0 £ the me teri,t 1 
shall pass a 6-inch sieve size. It is not required that the material 

/I safe today - alive ton1orrou)" 



George H. Hohn, Div:i.sion Engineer 
Federal Highway Administration 08-42.3 
September 20, 1972 
Page 2 

be uniformly graded to 6" maximum. The 6" size "las stipulated on the 
basis that most of the material ""ould pass the 2~" but that a few rocks 
from 2~" to 6" size ""ould not be objectionable in the granular backfill. 

lYe truRt the forego:f.nr; information will be adequate for your consideration 
of our proposed design and will permit participation with Interstate funds 
on repair of the slide. 

Attachments 

AEM/OHMillikan:jfh 

cc: Blaine J. Kay 
Do L. Sargen t 
Wo Jo Stephenson 
J. Q. Adair - District #2 
Byron M. Parker 

Persons Concerned 

{ ) WQ J. Stephenson 
( ) Dale E. Peterson 
~ David~i-ce 
( ) Norman W. Coombs 
( ) Heber Vlam 
( ) Carl Craner 
( .) Ronald Delis 
( ) 
(" ) 
( ) 
(. ) 

Keith Bishop 
Wade Betenson 
Max Wiley 
Fred Bennett 

( ) Victor Sorbe 
(' ) 
( ) 
( ) 
( ) 

Earl Barnes \ 
Sherman Jensenl~ 
George Brox ~ 
Ed Keane 

( ) Marvin Stevens 
( ) Mac Burton 
( ) Tom EHard 
( ) Mark Chipman 
( ) Blanche Christensen 
() Nora Bar~er 
( L-) Lr~ A,I~/i('f 
( b'j brrt; 14'1Jf'~~ 
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UTAH STATE DEPARTMENT OF HIGHWAYS 
·MATERIALS a TESTS DIVISION 

.SOILS UNIT 

. AASHO CLASSIFICATION 
OF 501 L 5 

Form R-22 

~E r- JI.~ '7Z 

PROJECT NAME Echo Res'ervoir Slide # 2 
SOIL 

SOURCE OF BORROW 

PROJECT NO. __________ _ 

T. H.# or 
MATERIAL: Sta SAMPLE BORING 2 12 0' - . DEPTH 

Screen Weight Percent Percent tv Size Retain'ed Re,tained Passing 
+3

11 3'" 
Boulders Spec's Material 

3" 0.0 0.0 3" 100 
2" 2" . DATE 8-24-72 

1l="11 l-b ll ~ 

I 

III I" 
3/4" 3/4" LAB. NO. · 72-7-FS-49 
#4 #4 

-#4Wet ( ) 

-#4 Dry 

Total 100.0, 
Percent 
P~ssing 

#4 Mati, 

#10 /. :3 . ~ 99,~1/ . #10 9C;~ 

. #40 /" a ~ .~ 9.6:/ I #40 7'6'; 

#200 lit .0/ 26; I 7r5-;O / #200 7~/ 

-#200 /72'75 7S:0 AASHO CLASSIFICATION 
Total ::/3 cJ '-.:.-:-: 100.0 / #? /(/:< \ / 

MOISTURE DETERMINATION L.L. '-I() ~ Soluble Salts 
. . 

Oven sent to chern . .,. 
P. L. ~ /~ Hvaro. Wash Wash lab . . Date 

'Beaker #" 5-77 <" -7 P. I. /9"-\ -
Wet Soil Wet Soil 

~ 

, 
+ Beaker ~/y.;/ ,;1 +Beaker L./C:-~ S 

,Dry Soil Beaker 
0/0 Gr. 1/ 

+ Beaker L/:1 Y . .3 '2/ \/ :? 
% C.S. t(/ 

H2 O 
/r' 9/ Wet Soil ~ 

0/0 F. S. "h/ 7 -S :JOY ~ . - , / 

Dry Soil -/0 S BC ?,6/ .. + Beaker '/.i~/3 
100 

Beaker ~ '"'9 L Remarks. ,U • .::.;> 

Dry Dry 
Weight 'J 9' r ' Weight <)';;J r 

.:::. / " , < .' :. O . ~..,. 

Percent Percent 
H2 O 7 -;;;/ H2O 

- , 

Tested by .J /' , 4~ 
... / •. ..... .,-::. <.,; . .... f( ..... _ . . , .. . . ___________ Materi·als Engineer 

B ,,­
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U# = F S S 9 ') 1 0 6 , 
10 : 4326 28 57 8 5 GeM 

T0 C (0 !\J 1 I N U E T Y f- E - - i\l E W 0 k T '( r E - - 0 L 0 

USED • 1 2 UN I TS 
0L l) Ii I (5 U E B L 

KEAD Y 
1UO 72 , 2 , 3 ,1 6 , 1 , 20 , 0 , 20 , . ~ , 3 , S 

160 63 ,- 42 , 7 8 , - 48 , -1 20 , . 364 , sao , 1 
170 2 8 ,- 48 ,7 8 ,- 42 ,- 68 , . 8 39 , 0 , 1 
180 7 'cu - 42 , 193 , - 94 , - 68 , . 839 , 0 , 1 
190 28 , - 48 , 52 , - 62 , 1 50 , . 839 , 4000 , 1 
~o 0 52 , - 62 " 1 1 2 , - 9 8 , 1 SO , • S 39 , 4000 , 1 
2 10 197 , - 94 , 400 , - 94 , 58 , . 364 , 400 , 1 
220 1 93 ,- 94, 203 ,~ 98 ,- 68 ,. 839 , O ,1 

~jO 1 1 2 ,-~8r205 ,- 9g , 68 ,~ 839 , O ,1 

24 Q GO S , - -) d , Lt 00 , - 9 (5 , 6 8 , • 3 :3 -) , U, 1 
2~ 0 1 1 2. , - 9 B , 1 7 2 , - 1 1 3 , 1 S (j , . 339 , 4000 , 1 
26 D 1 72. , - 1 1 3 , 40 U, - 1 1 J , 1 SO , • b 3:1 , 400 D • +-, 1 

~70 - 1 
280 8*0 

, c90 
300 
KEPL l~CE 

KEA DY 
LIST KI 80EBL 

r l dOEBL 13 : '33PDI 09 /1 4 /7 2 

l Ou 7 2 , c. , J , 1 6 , 1, 20 , 0 , 20 , . 5 ,, 3 , S 
11 0 -1 00 , 0 ,- 63 , 0 , IS O, . 839 , L4000 , 1 
I ~O - 63 , U, 0 , u, - 120 , • J64 , suo , 1 
130 0 , 0 , 63 , - 42 , - 120 , • 36Lj , 500 , 1 
14() - 63 , 0 ,-11,- 24 ,1 50 , . 839 , LjUOO , 1 
150 -11,- 24 , 28 ,- L~8 , 1 50 , . 839 , 4000 " 1 
1 60 63 , - 42 , 7 8 , - 4 8 , - 1 2 U, • 364 ; SO 0 , 1 
170 28 , - 46 , 7 (3 , - 4c. , - 6 8 , . 8 39 , CJ , 1 
1d O 7i!).J - 42 , 19J " - ';)4 , - 6 (1 , . 83 -) , 0 , 1 
19 0 2 8 , - 4d , :> 2 , - 62 , 1 ~ 0 , • cl 39 , 40 0 0 , 1 
200 S 2 , - 62.' 1 1 2 , - 98 , 1 ~ 0 , . 639 , 4000 , 1 
2 10 197 ,- 94 , 4ULJ ,- 94 , 58 , . 364,400 ,1 
c2 () 1 9 J , - 9 4 , 2 0 3 , - 9 a , - 6 B, • <3 39 , 0 , 1 
23 () 1 1 2 ~ - 9,8 , 2 (I 5 , - 9 {3 , 6 ~ , • 8 J 9 , 0 , 1 
~LjO 205,-) 8 , 400 ,- 9 8 , 68 , . 839 , 0 , 1 
~50 11 2 ,- 98 , 17 2 ,-11 3 , l ~O , . 839 , 4()()0 , 1 
260 1 7 ,~ , - 1 1 3 , 400 , - 1 1 3 , 1 50 , • 8 39 , 4 000 , 1 
2.7 () - 1 
280 8*0 
290 
.JOO 

KEADY 
0l D S0 I lX $*** 

READY 
RU 

50! l X$ 13 : 36PDT 

VEHS I 0N DATED 10 /7/71 

09 / 1 Lj /7 2 

LIST S0 I1 F** * 

ENTEK 0 PT I 0N C0DE (1 ={ EW CA~E , 2 = NEW H , G, R, 3 = ST0P ? 1 

DA TA fI LE NAME I S ? ~ I 80E8l 

," 

o 

I 
-. .-/ 

--_ .. -\ 
J 

e-" 
j 

.j I 



" 

~\ J 

J 

L-

I N P U T D A T A 

IDENTIFICATI0N N0 . = 7 2 2 '3 

~- -- ,--0 Li t ES- IN S [:.1:; -: I..@ ~ '- ~ --"--- 1-..- ~~ - - - -- -

SFMI N= 0 . 500 SfMAX = 3 . 000 OELHGH = 

N X 1 Y 1 X2 Y2 1~ F 
1 - 100 . 0 O. - 63 . () O . 150 . 000 0 . 839 
2 - 63 . 0 O. O. O. - 120 . UOO 0 . 364 
3 O. O. 63 . 0 - 42 . 0 -1 20 . 000 0 . 364 
4 - 63 . 0 O. - 1 1 . 0 - 24 . 0 150 . 00U 0 . 839 
5 - 1 1 . 0 - 24 . 0 28 . 0 - 48 . 0 15 0 . 000 0 . 839 
6 63 . 0 - 42 . 0 7 8 . 0 - 4 B . a -1 20 . 000 0 . 36LJ 
7 28 . 0 - 48 . 0 7 {j . O - 42 . 0 - 6 8 . 000 0 . 839 
8 78 . 0 - 42 . 0 193 . 0 - 94 . 0 - 68 . 000 0 . 839 
9 c:3 . 0 - 48 . 0 52 . U - 62 . 0 l ~O . UuO O . ~39 

l U j2 . (j - 62 . 0 1 1 G • 0 - 98 . 0 l~ U . UOO (j . d39 
1 1 19 7 . 0 - 74 . 0 -400 . 0 - 9~ . G j ?,5 • UUu 0 . 364 
12 193 . 0 - )Ll . O 2UJ . U - ';1H . (J - 6d . OCO o • E> 3 9 
13 1 12 . U - '98 . 0 c:OS . U - 96 . U 6 ~.s . oou 0 . 839 
1-4 20S . U :357~35 . (j 4UO . U - 9d . Q 6 (-3 . 000 () . 3J~ 

15 11 2 . (1 - 9 8 . (j 17 2 . 0 -11 3.() l~U . UOO () . <3 39 
16 17 2 . 0 - 113 . 0 'IU(j . O - 113 . 0 15 0 . 000 0 . 339 

I i llTI AL X C0 J idJ . 0F CENTEr< OF FAIL-UhF. l\KC eF T) 
I !\J I T I /\L Y C G D K [) . 2) to ~ E: 11 [ t< (j F F I~ I L UK E {.~ f { C (F T ) 
I NIllAL k AD I U ~ 0 F FAI LURE AKC CFT) 

U A T j -\ 

C0liE,S I VE F t~ leT .£ CJ I 1 AL o V E: 1< T U t-< !' ] 1 i\) b 

1-'-~-57 4 . 0 761j . 1 1 U3-d 6 . 3 
;260~ 7 . 2 162 16 . 8 19377 . 1 
32Ll7 1 . 1 2 74 2G . 1 29074 . 7 
388S7 . ) 4121lJ . d 3':1;331 • 6 
309SY . J 2229 b . 7 2 73 26 . 0 
37386 . ~ j53j~ . 1 ~3 9 109 • U 
3~66U . 4 29337 • 0 366GR . 9 
4229) . 6 '1 /-126 3 . 6 S07 2'--) . 5 
40762 . 6 373J2 . 0 472;2~ . 6 

45661 . 0 46283 . 7 59 17 6 . 2 
47324 . 1 51'-10U . 3 6 j5j7 . 6 
4S66 8 . 2 43289 . 8 5967) • ';1 

SCi T ( - 5 ) Nel T ALL 0 ill ED E Ij tiL U,6, r E F O j~ +8 

LI NE CALLING - k0U TINE 

8 10 50 11-)( $ 
SGRT (- B) N0 T ALL0WED EVALUATE F0k +8 

LI NECALLING - R0UT INE 

890 S01 LX $ 
SQkT{- B) N0T ALL0WED EVALUATE F0k +8 

LINE CALLING - R0U TI NE 

890 S0ILX$ 
SQRT < - B ) N0T AL 

USED 16.17 UN ITS 
J--<UN 

ri 0 1-<1 Z • VEh l 

2u . O o. 
20 . U u . 
20 . 0 t . 
2Lt . U o. 
2 S . 0 o. 
25 . 0 o. 
30 . 0 o • 
3 0 . U (j . 

3~ . u Q . 
'--to . U o. 
LiO . U j . U 
Lt j . O S . Q 

5 . 000 

. 

C 
4000 . 

500 . 
500 . 

4000 . 
4000 . 

500 . 
O. 
O. 

LlUGO . 
4000 . 

40U . 
o. 
G. 
u. 

400G . 
4000 . 

H= 
c= 
1': = 

20 . 0 
o. 

20 . 0 

t~ l-\lH u:::; 

20 . 0 
25 . (; 
30 . 0 
3j . () 
3lJ . O 
35 . 0 
35 . (j 
40 . 0 
4U . (J 
4S . (j 
so. o 
50 . U 

U 
1 • 000 
I . 000 
1 . 000 
1 . 000 
1 . 000 
I • 000 
I . 000 
1 . 000 
1 . 000 
1 • 000 
1 . OUO 
1 • OOU 
1 • UOU 
1 . 000 
1 • 000 
1 • 000 

oS . F' • 

:2 . 132 
2 . 060 
2 . 0 10 
1949 
1 • <3 ~6 
1 . 7 '6 1 
1 . 7 06 
1 . 654 
1 . 5jLj 

1.j06 
1 • 49 1 

W 

-, --

......-' 

o 

o 



S0 1 L X $ 13 : 43PQT 

VERSI0 1 DA 'I EOrO / 7 / 7 1 

I NPUT NE W H, G, AND K 

VAL E ~? 1 /44 , 3 0 , 1 3 1 

09 /1 4 / 78-

LIS S0IINF*** 

I t JI T I A L X C ~J 0 t ~ D . 0 F C EN T E j-.{ 0 F' F A I L U .. EAR C (F T ) 
1. I IAL f C 00 t~D . 0 F CEN TEk 0' FAIL UHE Ak C CF T ) 
I I I T I AL ra4D I LJ S 0 F F A I L U H EAR C ( F 1 ) 

U T PU T 1) A A 

H= 
G= 
K = 

144 - 0 
~30 . 0 

13 1 . 0 

C 0 HE S I V E F K leT I 0 ! AL 0 V E R T Uk N I N G H 0 K I Z • j E .. "1 . H AD I US 

L1 ( 'E C LLI I G- r< 0 UTI NE 

46.0 S0 I LX s:; 
WAHN I , 'G : VAL UE 0 U 0 f KANGE ENC 0 Ui TERElJ DU " I NG EX EC U 1 0 i\i L I ( IF 480 

IfjA R I N G: VAL U E 0 U 0 F RAG EEl C 0 U t\j'f E t'\ Ii: l) U UK I i! G EKE CUT I 0 N LI N E 500 

1t,l~RNL G: VALUE 0U 0 ~' HA l GE ENC0Ui\) EKED DU - I NG EXECUT I 0N LINE 520 

WA~{NI G: ALUE 0 @T 0 F RAl\iGE 

U ED 2 . 82 I ITS 
0LD I OE8L 

AD 
10 7 2 , 2 , 3 , 1 6 , 1 , 90 , - 1 0 , 60 , • 5 , 3 , 5 
REPLACE 

READ y _ 

o U S0 ILX *** 
' ,-,ADY 
RU 

S0 ILX$ 13:480 09 /1 4 /7 2 

VER I 0 0 A ED 1 0 / 7/7 l ' LIT S0 I I I F * * * 

E T E ~ ·0 P I 12' C 0 E (1 = N E ~ CAE , 2 = E W H, G, R, 3 = S 0 ? 1 

DATA F IL E ME I S ? RI 80 BL 

I U T D T A 

r 

. ) 



• 

r,' 

• 

• 

• 
• 
• I. 
• 
• 
• 
• 
• 

I D A 1 

I D L\!'1 I FIe /~. 1 I 't}' • \J0 • = 72 2 3 

l 1(, • 0 '- I i\J t.: ~ 1 SECT10 :J = 16 

-F ivlI i = - • ~ , 0 SFi'v AX = 3 . 000 lJEL HGK = 

1 Y 1 2 '(2 i ' F 
- 10 . • o. - 63 . 0 o. 1 50 . 000 U . 83~ 

2 - 6 3 . U CJ • o. o. -1 20 . 000 U. 364 
~ o . o. 63 . 0 - 42 . 0 - 120 . 000 0 . 364 
4 - 6 3 . 0 u. - 1 I • - 24 . 0 ISO . OuO 0 . 83 
5 - 1 1 . 0 - 24 . 0 2c3 . u - 4<3 . 0 150 . 000 . d39 
6 63 . U - 42 . 0 7 6 . 0 - 4Fi • U - 120 . 000 0 . 364 
7 28 . 0 - Llf5 • U 7 '0 • - 4~ . O - 6t5 . 00U O. tl:39 
d o . U - 42 . 0 19:3 • - 94 . 0 - 6r3 • 00 0 . 1339 
-j 2t) . (; - 48 • () 52 . 0 - 62 . 0 l S0 . uOU 0 . 83 

l u ~2 . U - 62 . U 1 12 . 0 - 98 . () 1 :) · . OUO • ~5 39 
11 197 . 0 - 94 . 0 40 . u - 94 . 0 :)(~ . 0 OG () . ~~64 

1~ 193 . U - ';14 . 0 203 . 0 - tJ8 . 0 - 63 . 000 0 . 339 
13 11 2 . 0 - 98 . U 2lJ ~ . 0 - 98 . 0 68 . 000 0 . 839 
14 20 :' . U· :> 7:>3~ . O 40(j . O - 98 . 0 6f) . OOO 0 . 839 
15 1 12 . 0 - 9 - . 0 172 . u - 11 3 . 0 1 50 . 000 0 . 839 
16 17 2 . 0 - 1 13 . 0 400 . U - 11 3 . 0 15 0 . 000 0 . 039 

1. I 1 I AL 1\ C l) 0 rd) . 0 FeE '\J T E t\ 0 F F AI 1_ U REA K C ( F 1 ) 
It 1ITIAL Y CO Sr,D . OF CENTEK far FAI L U ' . AkC ( 1 ) 
I I TI AL R DI U!) 0 ·P. I LUI~E AkC ( FT ) 

U A 

::> . ()UO 

H = 
G= 
K= 

C 
400 . 
~oo . 

soo . 
400 . 
4000 . 
~oo . 

o. 
o. 

4000 . 
4000 . 

400 . 
(j • 

o . 
o. 

4000 . 
LIUOU . 

9 . 0 
- 1 • u 

60 . 0 

U 
1 . 000 
1 • 000 
I . 000 
1 . 000 
1 • GO 
1 . 00 
1 . 00 
1 . OUO 
1 . 000 
1 • aOG 
1 . 000 
1 . 000 
1 . 000 
1 . 000 
1 . 00 
1 . 000 

C8H·.::;IVE l-- I~ ICTIONAL fJ VEI TU \ I i\IG rf0t< I Z . VEt,T . r'AD I US S •• 

14 1 42 . 2 
1 40 1 6 . 0 

93522 . :3 
11 0 12 5 . 9 

46286 . 2 
53})64 . 6 

~u K T ( - B ) t '(3 T 1\ L L 0 \ 'DE \I L U A E F [( + 8 

LINE CALLING - k0U I NE 

d i O !)'3 I LX5 
l 0 K ( - B ) 10 T AL L (1 h ED E \J A L U . T E 0 R + 8 

L 1 I E ChLLI l G- r-<OU I dt: 

~9 0 S0 I LX $ 

( - 8 ) 0 T ALL0~ED EVAL UA E FGR + ' 

L It I ~ CAL LIN (;, - k 0 J I N F. 

t19U S0 I LAS 
. "j;~ ( - B ) I 0 T I L L 2) tv E. U E V AL A L-: F (:) K + 8 

U!::> E: U 1 1 • 9 5 U. ITS 
0LD t-d 8 OE~L 

KEAI.JY 
23 0 1 1 2 ~ - 9 8 ~ 2 0 3 ~ - 9 t5 , 6 8 ~ • 3 J 9 ~ 0 , 1 
240 2u3 ~- 98 ~ 400 ,- ~8 , 68 ,. 339 , O , 1 
I<EPLACE 

KEADl' 
fi L D S01L $**, 

U . O - 10 . 0 
95 . 0 -1 0 . 0 

60 . 
5 . 0 

j 



'. 

I I 

• 
• 
• 
• 

'EAD Y 
I .. ~ 1 

~0 I L>( , 13 : 56PDT 

vE k ~ I 0:-J lJ . 1 E fJ 1 0 / / 7 1 

I \ P U D !\ 

Ut. t' I - I Cf.:\ 1 0N \ 10 • 

[10 . rq.- L I l E~ II SEC 

LJ9 /1 Lt / 7c.. 

LI~ SOII .I F*** 

{\ 

= 72- 2 3 

I C.h = 1 6 

SFIVJI N = 0 . 50U ~F I"l AX = 3 . 0uO DELHGk = ~ . UOO 

(I 1\ 1 X2 t2 C 
- 100 . 0 o. - 63 . 0 O. 1:'0 . 000 0 . 839 4000 . 

- 63 . 0 o. O. O. - 120 . 000 0 . 36 'I 500 . 

3 O. u . 6 . 0 - 42 . 0 - 120 . 000 0 . 364 SOU . 
4 - 6 3 . 0 O. - 1 . 0 - 24 . 0 150 . 0 0 . 6'9 4000 . 
5 - 1 1 • - 24 . 0 28 . 0 - 48 . a 15 . 0 0 . 839 4 o. 
6 6 3 . - 42 . 0 73 . 0 - 48 . 0 - 120 . 000 . 3 64 00 . 

28 . 0 - 48 . 0 78 . 0 - 42 . 0 - 63 . 000 0 . 839 O. 
8 7 3 • - 42 . 0 193 . 0 - 9 4 . 0 - 68 . 000 0 . 839 
9 2!j • - 48 . 0 52 . 0 - 62 . 0 1 5 • 000 0 . 839 4000 • 

10 52 . 0 - 62 . 1 12 . 0 - 98 . 150 . 0 . 39 4000 . 
11 19 7 . 0 - 94 . 0 400 . 0 - ~4 . 0 58 • 0 . 364 400 . 
12 193 . 0 - 94 . 0 03 . 0 - 98 . 0 - 68 . 0 . 839 o. 
13 l U:~ . O - 9 8 . 203 . 0 - 98 . 0 68 . 0 . 839 O. 

14 203 . 0 - 8 . 0 LIOO . - 98 . 0 6d • . 839 O. 
15 11 2 . 0 - 98 . 0 17 2 . 0 - 1 13 . 0 1 50 . 000 0 . 83 400 . 
16 17 2 . 0 - I 1 . 0 40 . 0 - 11 3 . 0 150 . UOO 0 . 839 4 00 . 

1 1 1 1 L X C00K 0 F C· .-. vJ FAILURE f..\ C ( ) H = 90 . 
I I I T l PL '( C00 D. 0 F C TEk 0 FAILURE ARC ( ) G= - 10 . 

I ! I I L kADI .::) 'J F FAIL URE ARC ( FT ) = 60 . 0 

[0 T P U T A 

0H ESIVE FRIC I 0 0 ERTLl - {\j I G H0KIZ . Er<T . :lADIUS 

1 4 142 . 2 93522 . 3 46286 . 2 90 . 0 - 10 . 60 . 0 
140 16 . 0 11 0125 . 9 53864 . 6 :; . - 10 . 0 6j . 0 
1389 . 0 t) 0-8 . 0 43359 . 7 95 . - 5 . 0 65 . 0 
1610 1 . 8 1 1 5 . 2 6 1649 . 7 5 . 0 - ~ . o 7 0 . 0 
16 18 • 9 1632 . 2 49 7 33 . 9 95 . 0 O. 7 0 . 0 
182 14 . 5 12 7 50 . 9 69 8 39 . 1 9 S . 0 O. 75 . 0 
18420 . 1 10 7 62 7 . 5 60620 . 3 o. 7 . 0 
2 7 u9 • 1 120 3 43 . 6 71345 . 5 85 . 0 O. 7 0 . 0 
r?1 PRC1 Rl .f-: ~ Vi . 1 , T l . F' t-< 

,. 

1 • 
1 • 00 
1 • 0 
I . 000 
1 . 0 0 
1 . 0 
1 . 0 0 
1 . 000 
1 • UOO 
1 . 000 
1 . 000 
1 • 00 
1 . 000 
1 . 000 

e 

• F • 

2 . 326 
2 . 3 5 
2 . 283 
2 . 183 
2 . 165 
2 . 080 
2 . 0 79 , I 
1 • 77 



-

" 

KETLLRf>J _ P_R0BLEJ>1 _T~ E~G I NE:E~ _ _ ____ , ______ -' ---" ______ __. 
THE " AF'ETY FACT0R I S AB0.VE MAX 0R BEL0W MIN 0R THE RAD I US " 
BEC0MES LESS THAN THE INITIAL RADIUS . 

INPUT NEW H, G, AND R 
VALUES ?7 0 , 0 , 40 

INITIAL X C00RD . 0F CENTER 0 F FAILURE ARC ( FT ) 
INITIAL Y C00RD . 0F CENTER 0F FAILURE ARC ( FT ) 
INITIAL RADIUS 0F FAILURE ARC ( F~ ) 

(;; U T P U T 0 A T A 

C0HES I VE F ,I eTI 0NAL 0VERTURNING H0R I Z . VERT . 

970'1. 6 549'. 1 989 . 2 70 . 0 O. 
20?3·3 . 9 8615 . 2 11626 . 5 70 . 0 o. 
20993 . 6 32262 . 3 26032 . 3 70 . 0 o. 
22297 . 6 60499 • 1 43250 . 1 7 0 . 0 o. 
238 18 . 9 94 175 . 2 625 7 5 . 0 70 . 0 o. 
232 79 . 5 1 13603,. 3 7 2 7 54 . 8 75 . 0 o. 
23882 .7 85057 . 0 59 7 47.7 75 . 0 5 . 0 
262 11 . 3 102092 . 4 7 11 0·2 . 6 7 0 . 0 5 . 0 
2 71 67 . 2 '77286 . 7 6 11 39 . 7 65 . 0 5 .'0 
28862 . 4 56299 . 2 51023 . 3 60 . 0 5 . 0 
3 1347 . 9 66809 • 5 6 19 7 5 . 4 55 . 0 5 . 0 
44 104 . 5 3533 1 . 4 5 1474 . 9 50 . 0 5 . 0 
45668 . 2 43289 . 8 596 79 . 9 45 . 0 5 . 0 
47227. 4 47966 . 9 652 15 . 3 45 . 0 10 . 0 
48 7 78 . 7 52520 . 1 69898 . 5 45 . 0 15 . 0 
44406 . 3 46085 . 2 63069 . 5 50 . 0 1 5 . 0 
45063 . 2 :'0695 .7 6 7 508 . 3 50 . 0 20 . 0 

H= 
G= 
R= 

7 0 . 0 
O. 

40 . 0 , 

RAD I US S . F . 

40 . 0 10". 362 
45 . 0 2 . 507 
50 . 0 2 . 046 
55 . 0 1. 914 
60 . 0 ' 1. 886 
65 . 0 I ~ ~8 1. 
65 . 0 1 . 823 
65 . 0 1 . 804 
60 . 0 1 .7 08 
55 . 0 1 . 6 69 
55 . 0 1 . 584 
50 . 0 1 . 543 
50 . 0 1 . 49 1 
55 . 0 1 . 460 
60 . 0 1 . 449 
60 . 0 1 . 435 
9~5~ ~_"T7'-"-- 45739-'- 9 -55 '106 . 2 -'y- -j r35S. 1 ~JI·-" - -.;--.. -

50 . 0 25 . 0 7 0 . 0' 
46411 .1 5937 1 . 4 74887 . 1 50 .,0 30 . 0 7 5 . 0 

MI JMUM SAFET)' FACT0R 

464 1 ( .1 5937 1 . 4 7 488 7. 1 50 . 0 30 . 0 7 5 . 0 

ENTER 0PTI0N C0DE Cl= NEW CASE , 2 =NEW H, G, R, 3 =ST0P ? 2 

I PUT NEW H, G.I AND R 
I 

VA~UES ?1 44 , 30 , 13 1 

INITIAL,X C00RD . 0F CENTER 0F FAILURE ARC ( FT ) 
INITI AL Y C00RD . fOf CENTER 0F FAI LURE ARC CFT ) 
IN I TIAL RADIUS 0F FAILURE ARC CFT ) 

o U T PUT D A T A 

H= 
G= 
R= 

~. 
r , ' 

144 . 0 
3 0 . '0 

131 . 0 

C0HESIVE F'RICTI0NAL 0VERTURNING H O t~ I Z . VERT . RAD I US S . F . 

3020 18 .1. 238039 . 3 122 152 .7 144. 0 30 . 0 13 1. 0 ~ 
RETURN PR0BLEM T0 ENG I NEER '~ 
lHE SAFETY FACT0R IS AB0VE MAX 0R BEL0 W MI N fOR THE RADI US 
BEC0MES LESS THAN THE INIT I AL RADIUS . 

INPUT NEW H, G, AND R 
VALU~ ?1 20,- 50 , 30 

~ , 

~ 

1 

~ 



I ITIAL X C00RD . 0F CEo TE R 0F FAILURE ARC ( T) 
INI IAL Y CI2II2IRD . 0 F CENTE R 0 F' FAILURE ARC ( FT ) 
I N! I AL RAD I US 0F FAILURE ARC (FT) 

121 U T u OAT A 

C0HESIVE F'RICT I 0 1 AL 0 VE RTURN I NG H0RIZ . VERT . 

O. 4057 1 . 0 1 42 58 • 1 120 . 0 - 5 . 0 
O. 3 046 . 6 131 3 7 . 0 125 . 0 - 50 . 0 
O. . 2 9679 . 0 11763 . 6 130 . 0 - 50 . 0 
o. 24 507 . 4 10207 . 2 135 . 0 - 50 . 0 
O. 1957 1 . 5 8 528 . 3 140 . 0 - 50 . 0 
u. 149 1 " . 7 67 8 0 . 5 145 . 0 - 50 . 0 
o. 106 11. 6 50 18 . 5 150 . 0 - 50 . 0 
O. 6 738 . 0 3309 • 1 155 . 0 - 50 . 0 
o. 343 0 . 1 1 7 4 6 • 1 160 . 0 - 50 . 0 
O. 924 . 6 487 . 0 165 . 0 - 50 . 0 

SQRT ( - B ) 0 1 ALL 0WED EVALUA E F0 + 8 

LI NE CALLING - R0U I E 

390 S0 ILX$ 
Z 

USED 47 . 64 UN IT S 
BYE 
0079 . 32 CRU 0000 . 8 1 TCH 00 14 . 71 KC 

0FF AT 14 : 09PDT 09 /1 4/7 2 

H= 
G= 
R= 

120 . 0 
- 50 . 0 

30 . 0 

RADIUS 

30 . 0 
30 . 0 
30 . 0 
30 . 0 
30 . 0 
30 . 0 
30 . 0 
3 0 . 0 
30 . 0 
30 . 0 

S.r . 

2 . 8 45 
2 . 668 
2 . 523 
2 . 401 
2 . 2 95 
2 . 200 
2 . 114 
2 .036 ..J J. 
1 . 964 
1 . 899 
r 



?k<[ W[S W .. WWW 4SV( 
UN = F S S 99 1 U 6 " M ()IJ 
10:432628 0236 GM 

I NVALI D PR0JECT 1 0 : 
PR0JEC T 10 MUS T BE EN TERED AS F'0 LL 0ltJS : 

432628 XXXI< I I I 
WHERE : 

XXXX 
I I I 

= F0UR DI Gll AUTH0R ITY NUMBER . " 
= W0 0R THREE 0F USERS INI"TALS . 

IF t 0U ARE ST ILL HAV I NG PR0BLEMS CAL L GAkY JENKINS 328 - 5744 

U# =F 5599 106 , 
I D:432 628 j942 GM 

T0 C0NT I NUE TtPE-- NEW 0R T¥PE -- 0LD 

USED .1 4 UN I TS 
NEltJ RI80EBL 

HEADY 
100 7 2 , 2 , 5 ,1 8 , 1, 90,- 30,1 00 , . 5 , 3 ,1 0 
II G -1 0e , U,- 63 , O,1 50,. 8 39 , 40QO ,1 
120 - 63 , 0 , 0 , 0 ,-1 20,. 364, 500 ,1 
laO 0 , 0 , 63 ,- 42 ,-1 20,. 364, 500 ,1 
140 - 63 " 0 ,,-11,,- 24 ,, I SO , . 839 , 4000 , 1 
150 -11,- 24, 28 ,-48 ,1 50,. 839 ,, 4000 ,1 
160 63 ,- 42 ,7 5 ,- 48 ,-1 20,. 364, 500 ,1 
17 0 28 ,- 48 ,7 5,- 48 ,- 68 ,. 839 , 0 ,1 
18d 75,-48 ,11 5,- 68 "- 68 ,, . 839 ,, 0 , 1 
190 115,- 68 ,1 45 , --68 ,- 68 , . 8 39, 0 , 1 
200 28 ,- 48 ,, 52 ,- 62 ,1 50,. 839 , 4000 ,1 
2 10 52,- 62 ,11 2 ,- 98 ,1 50,. 839 , 4000,1 
-220 -145,- 68 ,1 97 ,-94,- 68 , . 8 39,0,1 
230 197J-94 , 400 ,- 94 , 58~ . 364,400 ,1 
240 197,-9 4 > 205 "~ 98 ,,-6 8 ,,. B 39,O;1 
250 11 2 "- 98 ,, 205 ,,- 98 ~68 ,. 839 , O ,,r 
260 205,- 9 8 , 400,- 98 , 68 ,. 839 , 0 ,,1 
27· 0 . 1 1 2 , - 9 ~ , 1 7 2 " - 1 1 3 " 1 O"!t 8 3 9 " 4 0 0 0 , 1 
280 172" -1 13 , 400 , -11 3 , 150, . 8 39, 4 000, 1 
290 -1 
300 8*0 
SAV~J 

F0RMA N0T C0RRECT 
READY 
SAVE 

REA~ 

0LD S0 I LX$*** 

READY 
' UN 

S0 1 LX$ 
.' , 

14: 0 4. D., 09 /1 3 /7 2 
-'----- - ---;----~:--"'~-~---:- -:;:---~- - - ---

VERS1 0N DAJED 10/7/71 LIST S0 II NF*** 

ENTER 0PTI 0N C0DE (l= NEW CASE , 2= NEW H ~ G , R , 3 =ST0P ?1 

DATA FILE NAME IS ? RI 80EBL 



~ • '--

• \ 

I N PUT D A T A 

IDENTIFIC AT I 0N = 12 2 5 

N0 . 0F LINES I N SECTI0N = 18 

SFMI N= 0 . 500 SFi"1AX= 3 . 000 DELHGR= 10 . 000 

N X l Y 1 X2 Y2 ttJ I< C U 
1 - 100 . 0 O. - 63 . 0 o. 150 . 000 0 . 839 4000 . 1. 000 
2 - 63 . 0 o. O. o. -1 20 . 000 0 . 364 500 . I • 000 
3 o. o. 63 . 0 - 42 . 0 -1 20 . 000 0 . 364 500 . 1. 000 
4 - 63 . 0 O. - 1 1 . 0 - 24 . 0 150 . 000 0 . 839 4000 . 1.000 
5 -11. 0 - 24 . 0 28 . 0 - 48 . 0 150 . 000 0 . 839 400 0 . 1 • 000 
6 63 . 0 - 42 . 0 75 . 0 - 48 . 0 -1 20 . 000 0 . 364 500 . 1 • 000 
7 28 . 0 - 48 . 0 75 . 0 - 48 . 0 - 68 . 000 0 . 839 O. 1 . 000 
8 15 . 0 - 48 . 0 115. 0 - 68 . 0 - 68 . 000 0 . 8 39 o. 1 . 000 
9 ~- 1 -5 . 0 - 68 . 0 145 . 0 - 68 . 0 - 68 . 000 0 . 8 39 O. 1--000 

10 2 8 . 0 - 48 . a 52 . 0 - 62 . 0 15 0 . 000 0 . 8 39 4000 . 1 • 000 
1 1 52 . 0 - 6 2 . 0 1 12 . 0 - 98 . 0 IS 0 . 000 0 . 8 3 9 4000 . 1 • 000 
12 145 . 0 - 68 . 0 19 7 . 0 - 94 . 0 - 68 . 00U 0 . 839 o . 1 . 000 
13 19 7. 0 - 94 . 0 4 00 . 0 - 94 . U 58 . 000 0 . 364 400 . 1 • 000 
14 19 7 . 0 - 94 . 0 205 . () - 98 . 0 - 68 . 00U 0 . 839 o. 1. 000 
15 11 2 . 0 - 98 . 0 205 . 0 - 98 . 0 68 . 000 0 . 8 3 9 o. 1 • 000 
16 20 5 . 0 - 98 . 0 ,~OO . 0 - 98 . 0 68 . 000 0 . 8 3 9 O. 1 . 000 
17 1 12 . 0 - 93 . 0 17 2 . 0 - 113 . 0 150 . 000 0 . 839 L~OOO • 1 • 0 00 
18 17 2 . 0 - 113 . 0 400 . 0 - 113 . 0 15 0 . 000 0 . 839 4000 . 1 . 000 

I NITIAL X C00 RD . 0 F CEN TER 0F FAIL URE {~l~ C ( FT ) H= 90 . 0 
I t 11 TI AL Y C00kD . 0F CE N1ER 0 F FAIL URE l~ ; ~ C ( FT ) G= - 3 0 . 0 
I NI TI AL HADIUS 0 F FAILUR E ARC ( FT ) R= 100 . 0 

o U T PUT D A T A 

C0HES IV ( FR ICTI 0NAL 0VER TU RN I NG H0RIZ. VE RT . RAD IUS S . F . 

~752 1 8 . 8 308424 . 6 93575 .1 90 . 0 -3 0 . 0 100.0 
RE TURN PR08LEM T0 ENGINEER 
mE SAFETY FACT0R IS AB0VE MAX 0R BEL0W MI N 0R THE RAD IUS 
8EC0ME~ LESS THAN THE I NITI AL RAD IUS . 

I NPUT NEW H, G, AND R 
VALUES?4 0 , O,50 

I NITI AL X C00RD . 0F CENTER 0F FAIL URE AR C eFT) 
I NITI AL Y C00RD . 0F CENTER 0 F FAILURE AR C ( FT ) 
I NITIAL RAD I US 0 1< F AIL URE ARC e FT ) 

o U T PUT OA T A 

H= 
G= 
R= 

12.649 

40 . 0 
o. 

5 0 . 0 

C0HESIVE FRICTI0NAL 0 VERTURN I NG H0R I Z . VERT . RAD I US S . F . 

158894 . 0 131646 . 4 7 24 44 . 5 4 0 . 0 O. 50 . 0 
RE TURN PR0BLEM T0 ENG I NEER 
111E SAFETY FACT0R IS AB0 VE MAX 0R BEL0 t..J MI N 0R THE RA DI US 
BEC0MES LESS THAN THE I NITIAL RAD IUS . 

I NPUT NEW H, G, AND R 
VALUES ? 90,- 30 ,, 40 

4 . 0 11 



~ 

INITIAL X C0 0RD . 0 F CENTER 0F FAIL URE ARC CFT ) 
I NITI AL Y C00RD . 0F CENTER 0F FAILURE ARC CFT ) 
INITIAL RAD I US 0F FAIL URE ARC CF T) 

o U T PUT D A T A 

H= 
G= 
H= 

90 . 0 
- 30 . 0 

40 . 0 

C0HESIVE FRICTI0NAL 0VER TURNING H8 RIZ . VERT . RAD IUS 

7616 . 6 42698 . 2 24589 . 9 90 . 0 -3 0 . 0 40 . 0 
7710 . 0 6358 1. 8 36911 . 6 80 . 0 - 30 . 0 40 . 0 

RETURN PR0BLEM T0 ENG I NEER 
lliE SAFETY FACT0R I S A80VE MAX 0R BEL0W MI N 0R 'THE RAD IU S 
BEC0M ES LESS THAN THE INITIAL RAD I US . 

I NPUT NEW H ~ G , AND R 
VALUES ? 60 ~- 30 , 30 

INITIAL X C00RD . 0 F CENTER 0 F FAILURE AHC CFT) 
I NITI AL Y C00 RD . 0 F CENTER 0F FAIL URE ARC CfT) 
INITIAL RAD I US 0F FAIL URE ARC CFT) 

o U T PUT D A T A 

H= 
G= 
R= 

60 . 0 
- 30 . 0 

30 . 0 

2 . 046 
1 . 931 

C0HESIVE FRICTI0NAL 0VER TU RN I NG H0R I Z . VE RT . RAD IUS S . F . 

5047 . 7 61306 . 5 
8038 . 7 39667 . 8 
7710 . 0 63581 . 8 

11942 . 1 31583 . 7 
14846 . 3 8 11 94 . 2 
16143. 8 41778 . 1 
15228 • .q 69625 . 6 
19231 . 0 8496 1 . 3 
20479 . 2 52941 . 4 
24330 . 7 826 11 . 3 

RETURN PR0BL EM T0 ENG! EER 

31348 . 3 
24531 . 3 
36911 . 6 
2325 5 . 6 
52810 . 6 
33480 . 7 
49 18 1 . 6 
63965 . 5 
45241 . 3 
67276 . 5 

60 . 0 

~
7. ~ : O 
8 0 
8 . 0 
8 . 0 
90 .t0 
90 . 0 
80 . 0 
70 . 0 

- 30 . 0 
- 30 . 0 
-3 0 . 0 
- 20 . 0 
- 20 . 0 
- 10 . 0 
- 10 . 0 

O. 
o. 
O. 

30 . 0 
30 . 0 
40 . 0 
40 . 0 
50 . 0 
50 . 0 
60 . 0 
70 . 0 
60 . 0 
60 . 0 

1HE SAFETY FACT0R I S AB0VE MAX 0R BEL0 W 
BEC0MES LE SS THAN THE I NITIAL RAD IUS . 

MI N 0R THE RAD IUS 

I NPU T NE W H, G, AND R 
VALUES ?7 0 ~ 0 ~ 40 

INITIAL X C00RD . 0F CENTER 0F FAIL URE AR C CFT ) 
I NITIAL YC00RD . 0 F CENTER 0 F FAILURE AR C eFT) 
I NITIAL RAD IUS 0 F FAILURE ARC eFT) 

U ! I f\ 

H= 
G= 
R= 

70 . 0 
o. 

40 . 0 

C0HESIVE F'K ICTI 0NAL 0V ERTURNING H~fn Z . VERT . RAD IUS S . F . 

9 7 0 1 . 6 549 • 1 989 . 2 7 0 . 0 O. 40 . 0 10 . 362 
2.q631 . 1 23775 . 7 277~6 . 2 70 . 0 O. 50 . 0 1 . 744 
24330 . 7 82 611 . 3 67276 . "5 70 . 0 o. 60 . 0 1 . 59 0 
288 79 . 2 98409 . 4 8429 5 .1 7 0 . 0 10 . 0 70 . 0 1 • 510 
33980 . 0 55 LJ 12 . 7 59 9.q7 . 0 60 . 0 10 . 0 60 . 0 1 • 49 1 
36427 . 0 65900 . 5 729 00 . 8 60 . 0 20 . 0 70 . 0 1 . 404 
38474 . 6 7 6 16 3 . 7 82630 . 7 60 . 0 30 . 0 80 . 0 1 . 38 7 
40440 . 6 56388 . 5 71644 . 3 70 . 0 40 . 0 90 . 0 1 . 352 
42329 . 0 65057 . 9 7969 8 .4 70 . 0 50 . 0 100 . 0 1 . 347 

MI NI MUM SAFETY FACT0R 

4 2329 . 0 65 0 57 . 9 7969 8 . 4 70 . 0 5 0 . 0 100 . 0 1 . 347 

ENTER 0PTI0N C0DE Cl=N EW CASE ~ 2=NEW H , G ~ R ~ 3= ST0P ?3 

PR0GRAM ST0P AT 2060 

USED 45 . 7 1 Ui\JI TS 
>0 '" 



1 

•.. ' . ..; .. . _ .•. _" _ ' _ .;_f.&;~t77 _ _ I-. , ___ _ . ~.- ~_.,~ __ .•. __ : __ . ___ . _____ ;.. ~ __ .. ~ ___ ~_. __ _____ . _ _ .. __ 

. ;. . I I ;,. ! II " ':: "'l , 

, ; : ' ': .. , 144, k I'· i , : : I ' ! ' ; I ! I ; i : -:" 
'.~ , ; ~ - . , . .. (I .. ~ -_., j"---- --I- ~ -: ,- I t-I' - : ~-I>- i ;': : ,,- - '1'7:': ; II I i i :-1,' : ; i I " I , 'f~-- ;-~ -.' . jl- '-'-r~-' ~-~'- ' ~:--~-t-·---

,.. : , I ':, : I ' , ! i ' , ' i ' ' , ' : : 1 ', I ', ' I .' I 1 ' ' I . i, , I • 

: I ' I ! ' " I ' I I l ' A"'!> : ~'O , t , i ' ; I '!! i , ,: I, r I "'" , i : I, I 
t ~ I ~ ~~ • =" [;11' I I 'I r I ""'--1 I , .. ' i ~ 1 , ~ ... ---~r------·-m' .J-_ . -. 1 . -~-,... ,-L~"---l--- -- ._ - , - .......... 4-"" .... ,-~-----,"- _ .. ,~ __ .l.. ~ . __ , __ _ -;<--.... ____ ............--... _____ • . _. ______ . .J,... ___ -..;.._~ ...... - _ ._ - - -

" 'N ., - ."' f '· H - ! : ' , I ; 'I I ! :, I ' " ; I ' ~ : I t ' I :' :!:; ! ; i II ! ' f : I' , ' \ : i 
t , : i ',' ' I , ,' ,' , ' ' , I ' Ii: ! : ' ' , I ' " ) : , ' ,: I I " i , I I ' ; f 1: . i ' ' f ': ' : l I I 
1 d I :'1 1 ;: ':'i ,;" ( : I I: j 'l: " 4' OI! h~' ;: : , j !1 i l ::i: l ,': , ! :", ,: ' , II ::: ! I ! t !i I 

,! t ... " - - ·-,1-,--:--' ... "'" i ! ~~-i-~-h-r~-~-41-+~1'-' ~'+~M-+7~'" ,. -~- '_ '~_'IL , -:..~ ~--I-~~~~;~' .::.--~--.! . __ ~ __ , . -:-_.-~ __ !i -.---L ·-:-· .. -,-t·~-,·---~+_-·--~ - -~~--L, .--
• I f ! I '! , , : ; I : iii ' ~ i I I ' l : ; ! I ' ! , I : ' :, ' I I, i ! ' I I ' : , ' I I • i " I 

! f I' *!, !;;' , ii i ::! t ;i l' i :: ; : t '~ ; :I ;;:" 1' ~I : I ; , ' 1 ,1', 1 : ' ! ' .. : : 1 i , ! :~ I ,' I ' , 1 '; ! I ' ~ , : 
! ' ~ , I ::: ' , I : [ :' U" :' hi i ' ! : I ; : ' I '39:.£3 t-' .. ! : , ' I , ' ! , ( I ' I "' ! : ~: . 1 ' -t- i ' 

"~'· ---;-·--T~ , ,: ; ,'iP-' II JI" ~~ I ir~--:' :' l~'--r-!--:.: 1- : ", -,-! -~-:--r- , i~ r" -1 1· ·--~--1 ; ~- i -r---r--
I , / ,: " : ' ; ! ' , ! ! , ': : I ' i :.' , " I " , ! i t I ' I ' ! t ! • ' I It , . : I f ' . 't ' ' ! ' ': , I ' I :; t I ' I ' I f : , , j a ! , . ! f : I " ' I : ' ! , ,i I;, ' ,! :! :! ,' i " I ~ ' , I : " . , 1 ' { , I , I , : , ' , I 

, ': ! ", ':i' i ': " , I " "'L : I " + '~Z/.13 I i' I ,'! I ~ Iii ; ; ! ; 

t - ;--:,I , ~ i [,:n_ I ' \ ,'~~ 'I~I' : 1 il~--r- --'~--~ : -. '-1
I
--:-:"r ! -:-L~ -:1::1 11 : i ~ ~ r . ~-~~-: .. . T--T·--"-~- '--- 7

1
: -~I--:-r ! - i ' \_. 

' , \., i' , ": ! I !! I!: I' I : ' : . " I " !::; I, 34 b~ , I ' II ' I I I I I· i 
t, i' , :' \: 4 ' ,: !' i I " I I ", i ; :" • f7:;J I " , ': ~ L ~ ; I' 1 I 

'l~ ~; I , : ' ,T ': 1 ;- f f : I ! ' i il' ; i ~ .,.. I ' I --:-:-7-~'-~-1 I ' i : - , ~ ' ~-" ~~r-~ : -t I I r~ , f ii ' ;, -, - -, I .-~ , ~ .. ~-: t~-, -I---:~- ----;-- " 
::, ::i \:Mt::: i

: :1<" 1:': ' : : 1 ' ! . i! ': !:i! 1 ::: r!j2't5> .': !<: : ' :! I ' I t ,\ . 1i l l i , 
-t- t -:--t- -,~ -~, .. :-.,.-l-~: ' _-_, --~t---' ' l! " ~-' ;- ~h- I +-. I ~-.-.,-~~- I,.... ,.... ... ~, ........ -~: -~_.+-l~ -~- -~-t··· "":'-'- !-~.-~ .. t· ·- -·""--T - - --~' ''':' . L__ -, ----+---

, " :;, t ' ' :: ~,!, 1 ,1 ! ! i I ; i I :' I' ,;,; I -: ; i : ;: i ': I ii/ ; I !: ::,; II " ': 8> , ' I ,: :' ; , r

L
' " i ' , 1 ! \ 

! '-#":I! ' :1" 1 i " ;,' , : ,\ II, : ' j ' ,! ':, ,I: / " I ' I i " , :, I I ~ ! " ',I; !: ', '; " ,;,! I I I I! i :' I! Ii ; i, 30 :/10 I ; , " , ' I , ! ': 'I :' . 

"":- --4--' - " : ,+~~-.~ " I , I ~ - .~ : :! : i I : IU .: ; , I " p:t?- -r' -~ , '1"--: _.I --1- -'--,~-~- --- ~ l ~ -~-~ --- --
• < ; ::': !!: I I ' ! . ;~r;:-r-1- " tl " 1" " : ii , ! I :! i: i i ! ; ! : ' : : ! :, I ;, 11 , I: , I ' ! I ,; t : I I '\ I ,' 1 

, ! I; i : I' 'I ':" I I I ' , " ,! , : .: i! t ,!!: i II If ' ,I I ' " :- I Ii! , ' , : I ' I :: I , I , I , I , I 
, ":. I , '\' , 'j I; "i :' :i ! 'i :! i li 'I I I ;i; ;28· 109 ,', : : ' ! I ! . " J ; i' ,: I ; 1 _ 1 
~ I ~ f : --t- , ~~ I " :~~-I' ~~I~:-- , ~'-'-+~ll ' i~! -~-T~+I' tit·~ , ~~-.--.-, tl'-~-- '-:~~h i~I:---' -, -I ~'-1' ... -... ; . -~ I-~, ·-r'--T----,~l---l~~'--

:1; ; I ,I; "' I ,, 1:1 'ii ," :1/ : :1! ' " ' 1 ' I ' J I :' , U " " 'I ' ,I -t' " 1 ' I f " I ": 1 ,J' ! '~, 1-:" : : I , ,; , 11'11 ii i , 'j' ':i" " "" ' :", . I' , ", '. ! ' ~ 
, 1 I' : ! i ': , !: ; 'I I I : : J ! , I I ,~ :, i I I , f ' I, I , "!, I I : I Ii ' , ! 

,~ , ... 
I i 

I ' I ' I ! I, I " ,: j ' ,:,' I II IIi' ";; ';:4 :' '/ '~ ! ~ , I, I : I I ", 
I I II; t" l ~ ,I ~ :. ,I'i ~1 1 r l,1 I I :1 : li! ' I ' 1 \II-J ' ... I I I ' " I '; ( t t-'r I ' , , 'f " " I, , I, " i " f I I: I I 'I ' , ' ii' "" , '..:l I I ' 

r-

j 

~I: ~ '-1- ' .:. ~~-I -y-- - ' ,~+-: :, ;-' ;-:-'7-II '~~- : : 'I ;:-:- : --:-:n:' '~'i ' . , ~-; !-+------~r~ -~-71' ~~ - 1----- ·-I-----~}-I ----·r I ; ---- .~ ~ 
! ,; , , ' : ' I I ' , , , ' , ,,' , • " : : !, 1 I I I ' I ! ' i ,:, ! ' : I 1 , : 1 ! ' ; r I ' 

! ': I j, ' ; : II I : I : i , , ' , I I I I I I , I! j : I I I ! I ' I I'. • 1 I I I ' .. ' . I : t ' I , " i: ' ,I , 'i : I; ',! I ", I !' I I' : . : : I I : I ii I ' : ; i I ' , , ' I I i ' I: , ) ! ', ! ! ,: 
'; I <, : ::,' I ii; " ::'; , ,1':,' I ' ! i i ;: iii! ": "J I ' I " t , ! I ' ' I l ! • t: - ,~--

" ; i' : I : i I' I ' " 'I II ': ' , II " II i [ I I 'I I' ; I I I ' J ': I " :: I ' I 
f : ' . ,. I I I .: I;! I ii , ;! I I i I: ; i i i i ; I I I !! ; I ! I I ! ~ I I I! I i; i . I ' I • t i t f :" I I! I ~ : 

I , 'j ' ,! ' I I : ' ! I ! ; I' I,:! , I ' I ' I I : ~ 1 I ! 1 j I I I ! I ! I :' ,I, I : I ' i ' ' I ' I ' I! ~ 

.. ' -4
t

' ' -~f' I ~ll ~-'-' :-tJI'-T~~~'~-~I: :-~ : ~~r:l: 44-
1

-1
1

: :; , ~ ~ i ; 'I! I ' I ~:---t~-~· +--~'---;-Tll_-_:~'- I -~·~·-~--~---I'·~-~-~---· -----.-'-'-+-~----+f~-'-- ---·- '-·---I---· - · 
: I ,j I I j 1 ' . I . ,!, I I : . ' , I I I. • I I " I I I ' 

I ' :' 'I I ' , , ', I! I \ : ' I ii',:: , I !, ',,: I I ii " " I ' I : I, I : I I , , ,' , ,'! 
I " , I ' I " ,1, ' " ' I " i 'I , I I " I ' , I ' , I ' . 

h
i,', LL""' ! . ,!.:;, i ' , !': : I' ,!; .: I ,': ! I ' 'j' ' ! ' I :" r "i iI' 

: ' i j ,: ,i: I '\ ! I ' : j :: : ; ! : ; , : I : I ! ! I! ' ,,' I . ! ; , I , 1 j' , " , i ' t ' i : I , l , 
) ' --!--; , , - - I _ . ' r~.......-----.,--.--~'~t:i": .. r - • ..J~---.......-.+ .... _____ +.-- __ ._.(..-_ - .r ___ - ....J.,....,, _____ ._ ~~--,-~,-- •• _-,_. ,-

: ' II ' I :' ,, : , I I I' , I 'I I '::, I , ; I ' l ii ' : ! 1 I i I : " I II ' I I I I I ' I ! t I ~ 
\ ':', :; , I : I , I ! ,:' I I , ",:,: \' : i I I ' I : ' I ' : " I, ! i , i i ' I ' , i ! . I, I I i ~ 

" ,1, : ' , , I : : : ' r i ; : , f : i ' ! i ' Ii ' ,: '! ' t ; I ii, \'; t ::- I ;;: 'I ! ' , -1 ' ' ; ,," l : : I I ' '\ :, i : ~ i 
: \ : I: " : : I I ' " "I ' ,:' , !, ,', " ,!' , ' , [ ' ,: , " , ' ' , ! , -L : : , f I 
-r--' \ ;-7--:-'-"-:-1' -, -' ~.J.l '~' ---...-.; .----'J-~-~-.-t- ---".-~. --- 7'~1--~·-1--: 1 ' ~-~-'- 1-~--:-'r'-~": ! ~- 1-" ----- · r-~;~I .. .- ,,-~----! ' l~-- f ---'- T-- '-T -r---T--·-~-·;t·-·-.. ---T 

, , I ' ,I , ; ;" j " :, : ' I"~ 1 ,1 "d. I t ' "i ' I I ', ' :1 r ". J • 
~ { \ ' : " ! ': , t , '! I \': ' t ' II ' ': . '!: :, .' i ! ', , II , I I '! l ' i , ~ , : i · 
" j ,I ; r-rl" ' ! I t+':, I, ," f' ! : i ' ;' :: ' I ' j I, , t; . . I ' , I ! ' j , 'I, I , ! ' I ' : I I , 
-"'I""'-.- ......... .,..........-----! j.. .' " -~---~ r . ~,",,--~- , ~jl--4-.. ·...... I I 1 ~' --_. - ... _., 

J t 1 i , f I (, r I , ' I 
: t ,I t , I' i \ Ii' \ " 
~ 1 f, f ! J ~ i 



WBL -:E-SO 

Fill 

Fill 



I ... --~~~1~~--------87-'------~>~~~ 

Hole. d .3 
O~--t· 

~~l Cto. \.je~ 
Sil t 

::::';X~~ Sa nclstone .. 

50 
ShQle 

GO .. '. " ... '. .. . 
, ', ~: 1 . . .' . , .' .... ~ '" 

So.nd s~one... ' ! , ..... 
~ "I>. '" , . .. 

I ~ " ~~. ~ 
70-J.··· . 

f ~~ ~ : ~. 
I .. " I 
j • W • 
j ~ . '- ~ , t 

! • t,. ~ " 
I " \ "I j \. :.' '. . .; .. \~ ... 

5ho. le 
So.nd stone. 

c'h I ~ . \ ~ 0 0 . ....:.. 

f\ds+ot'le. 

~ Sha.\ e. 

Sll *-sl on e. 

q ~nd 5lOV1 e.. 
~l\-\.';;) ~ o~e.. 

Hole. 1:1 L/ 

o 
~ 
~ 

10 ~ -t-~ 

.~ 
~ 
t-:-~ 
1'-. 
~ 

20 
, "-
". ,. '" " , 

30 -~ 

~== .'--=== b-

1-
",/, , /<' 

.~. " 

~ ~ 

50 
c----

..... " '. ~ ~ 

L 
/' / 

60 ~-.-

-
. . - ~ 

'",".'.: ~, 

70 --

~o -

- I 

~ /L 

Cfo ; f, • • ',. 

I 

/00 : : t . :: jt 

S c)''I\d.'') slLt 
JAIl ~ ~ ~me. clu'j_ 

C 
S 
la.~ ey SLl* 
orne send E 

g ro..v e l . 

\ 

Clo.~e~ Sl tt 
W l t h SCKl1e. 

SC1\\d.. 

Shcle 

Sc t !")C\ f::A: O'f\ e 
5 hol e 
L e~se5 Sho\e.. 
~' S c\ f\ d s{ Of"'j e.. 

5 ha le. 

Mudstone 

ShQL~ 

Le 
S 

5 

S 

\-\ o~e. tl fa 

O--~Cl(lyey Sdt 
qome, ~oncl E "t raGe 

~~~~de, ,- ' 
c..l~4e~ Si. \ ~ 

~-M--W I \; '::>0 nd.. 

SaY\dS-\o\"\e 
~-+--

Ca..l tc'ne. wlth 
F I' neG ro.. veL 

20 ~~S'\\ t~to\'! e 



/Y/ 

. i 

.~/; 
I 

c: ._:;;:- -' 
:.---- .. . . .. ", . ) 4 ." ; ._ -. ___ -- --;,L-(:!--.... z-- // _..t.._- C·c .-' 

. __ a .. ---r -

, 
-.' -_ ......... _--. ----~--- - ---- . .. -

.' _ ~ i 

'! -------n 
I 
I 
I 

t 

. --- .~ !! 
d -- . i 

J-__ " r.-.~:--~~_ .... .;..~~;~· ·-= -·;~?~-::r-~"';.--)- --.------ :fo---:?:-:::·~.,-::~~:.-5::"~~.: .. -- ---,-'.-. _-- ----. -.. --- -
~--'--

j- -

/-1 
;';'7---r?--,:;fC~ ' _____ _ 

7- .-:} 
.- - -?~$'- . -7~~;:I'';'~·~'';:~:' · 



I 
l, 

I 
I 
I 
I 
f 

i 

" + i 
'; 

I 

'i 

" 

• • . • 4 ..... ' _ .• • . - . .. . .... _ - ._ · ... . -:r .--. ~-- .. . - -.-.-" ---~-., .--- -.-. "" '" -' ,'.-
' I 
:t 

I 

"t 
:1 
~ i 
I 
:I 
I 
I 
! 

I i 
:1 -- ,-,-----.. _ .. -'r- -,-- -

i 
-,- ,I" .. .. , - --- -" 
d 

" 

( 

30 

1 
I 

.. -/72. ' 
',r/--

... ' --7 
} ' 

"'. 

/-2-.c..-;;;<.2-<>. - "'~/"'-<:? _ __ ' 

/" 
3-':::;".>- £;;:', ?:" 

0-



11?J1+Z5 

1\ 

/ 

"' . 
I 
t 
I 

'" I "" ~ . 

. . 
6 • 

~ ----
zoo'! 

o 0-.. . 

, 
, 
, 

PrtJpps e« Ref'd/P" 

$/Idt: o/-
8-/5"'72 

Sch~~offc.. 
(/?o scak) 

. j 



" 

" 

; 1 

I ; 

-'-~- -- ---.-- :! 
:1 

.. --- -.-~-. --.-J 
. :1 

!i .. :J' 
- '-- '- '-- - - -. -~ -1'- ·· 

d 
d .,, --.. -- -- · .. ·t -.. 

. ./ •. ;1 
, .•. ,2 ... c ·· .1:-.,;. .... -( ... _ 1" .. 

;1 
.~J C::" ~tr' ::;:j-:--::( ~. 

.... / :{-. _: .. L .. - ,y.: :?;;>~~<, - - ~~"2 ~.- .. A:24d':~~ 
.~~~-~~~~:.~ _~;;: _ . ___ ~~.c~-~--- - -b-l.:::~~~-. -,- -- - . 

'. . :1 . 

.. 
" '11 

--.. ·--~.·-~---:--·----~t---:---- -.. ---. ------ .--------.. -- -------------- -... ------... ------.--- -,,--- - --.-- ... ---.---- - ----. -... ----.--:-- ... ----- .---. ----.. -
.. ., 

. ~:~' .~ - ... __ n J"l,---:.~ :_.~2 ._~. n .. h~-,,~-.L . 

. ~. 

. ___ . ______ . .:._. _ ; I ·· · /<J.41'.~?_c./? L/_..-rt- .Af/--~ 
-- - .. ----.. ---_ .. -- ---:1 · ~-:~~Cc- . ____ ..:;;~~-1---.- ... :- ---~?~<~(~-~~- .- - _- .~/ /£Z,~~-::t~-~-~/'y1t. " ?~-

• ! I" --pL.-. , . 
-'---.. --.- --- -.-:1 _ .c2~~d.~--- .. ~--<1.~ . .-;!.-. .-.--.. . _ - ------

···~ ~~~· : I · 
... /---zA-L-cP'~~-"~</ .:;:?7d~ . <~,?-,T-· 

/ 4 . J -7 ----:7' . .~ 

• , I 

P· 
j i 

- : ., -~ 

I 

.. __ ~:,. " -;:' ..,. -:-- L-~_:_ .. ~~--.?cC- . <:S---,-- ._y _. ..r:.---C:~._ _ .. . _?-,~r-~:~~~~-:-:_ 

+ -~: ... ~Z c~":"~~ .;ft-k-~~. ~T~7~=c~ 
;; 

.... _ .. --- .+ -- .. -- _ .. _ ... _ .. - - . - -. - '" 
: 1 

!l 
.. ------:l- --- .-----------. -. -... --.. ---....... ----...... - -' -..... --.. -----.. -.. ----.. -..... -. -- .... , -.... .. -- .-...... _ .. .. ~ --...... --- ... -... _ .. -,,---.---.... 

" 

:1 

i ----.. -· .. --1 !- .- -- .. ---.. - - -...... . ----- '- -- " 
;: 

Ii 
ii .. -~-~ i-" --

·l-

.... -~ . . _ . .. ,. . ··::- .:f 



: 

.. 
• 

.clt"p. 5S 60 V __ --"i'- .--

A 

'--__ ~ __ ~ L.L/"v, 65/01. 

---
p ~~-; ~ 

/ 
/ I -;; r'j/ ra,P 

~. ( hr4Ud bld".r~f I ~ k I 
1 / .~ . \ t 

---::--"': ::"". ~ 

~ / 
b ~} " J 

,,'~ # I t 
\tJ / ~ ~ ~ I 
I " ~ 1 " ':>.".~ 

r 
~~ } I'f..l 

1131+ z5 / 
( ~~ 

r 
\') 

~ 'b N 

\ 
( \, ) t0l PrtJpt?5 eel k~f?a I;/' ~~ 

I f ~ \) c 

1\ /1 
$lld~ Olz' 

IJ 8-/$-72 

"" 
(J .30' I , 

/1 '" t 
, S c he /r")tJ /r c.. , C/?o scale) 

~~ I 
.I 

" , 
/ I 

f 

~ ----- I ~ 

. ~ - _. , 
-~ 

_____ 1---..~ 

~ 
200'! ~ 



R-234 

TO 

MeJ1}~ran UTAH STATE DEPARTMENT OF HIGHWAYS 

~ . DATE: July 22, 1966 
: of ~~n _ J Engineer of P laus J Surveys and Contracts 

3?1·.~ . 
W. J. L;.l.cdle, Engineer of ~1at<~rials & Research FROM 

SUBJECT: 1-80-4(9 ) LbO, Rip::-a p tor East Bound Lane of project. 

A plan..~ in han.d inspection '-'las m . .::d c on ~lunJay July 8, 1966 with 
represe:n.tation ClS followR: thE:. f.!.S.R.P.R., Design Division, Construction 
Divisi.«:i~~l ,. Material ti Division and th~ Distrlct 1 Materials Section. 

One o f ,the major "items dis,cussed Wa:, the ' riprapping of the East BOWld 
Lane emlbankments where 'they pro j ('C ted il""' to Ech(~ Reservoir. Cons iderable 
time w~s spent inve3tigating possible sources and discussing the economical 
factor.s involved .. -
Out o f ' the discu8i,!sion~ the foilc."'Wing decisions \Were reached: 

To co~truct emh~n.kments frc}m 6ubgrade eleva t ion to Freeboard elevation 
on 8 . 1 .• 5-: 1 slope and from Frt:~ ebc J. rd elt-'vat."ion to round elevation on a 
2:1 a l ,o pe. AlsO' . from Freeboard elevation to the depth s own on t e plans ) 
place .;a 3 foot thick layer or tlp!np from the harde!>t project congl omeratelll 
on the 2:1 emban,s:ment slope . It ... ,p' s als o considered advisable to cons truct 
all e mibanianent!' h ,elow Freeboard f·l. t- ·~: ati on with grave l or f ra.ctured roc li. 
To the fullest e:x'tent practical the ern.bdnkments shall be constructed wi th 
the h~der and least fractured mdtcria 1 pL.=tced on the OULer or reservoir 
side ... 

One of." the main poinL~ di~cussed W!s [he need for the most caY-eful and 
select: ivc cnntrol possible t·.Jr () b t aining riprap from project materials. 
This l s imperat·ive due to the hi.hh d(;:gree of variatio!1 in the hardness 
and s~sceptibili~y to er osion by freezing and thawing ot the availablo 
mate r i al:; .. Praj.."f:e r con,tro 1 is es s enti.a 1 in order to obtain the econCltl1Y 
which can resu·lt: only from t he use 0£ t he most satisfactory of the project 
mat.e.r iais. It W·dS (onceded chat it ",ould probab ly be bes t to have the 
mate:trial select.ed by a geol(· .,_~ i st dn they 'Would be better qualified to 
dete:l:'mi.ne the quality of th e matr i x in the conglomerate. 

It is estirt}8te~ tha't 62000+ ,_:ubic -yardp. of riprap will be required. Because 
of tills large quan tity · it ;;a s t'p.ccx.:("(}ended that IDatf::!rial.~ from solid rock 
excav.:8 tions use.d. as riplap ~~lould be d e ducted fr<Jm the roadway excavation 
quant: 1 ties. 

Jo'.r. Earl Harri.s, thE! mana~er for t he Weber River Water UfJers Associ,ation 
has informed us ,)f fullco-opeT.3tipn in facilitating the construction 
within the re ~t'J::r J 'Jir lirnit3. I t n..:l~..! b\!en determtne-d that the most prectical 
time for this c onstruction woul , j.u:: oelfiicen July 1 and Apri.l 1. B-oth of 
the~''C dates c(}Ikdd vary ..:::ons ld er:lhly .'lcc \Jrdtng to snow pack, spring run-·off, 



1-80-4(9)160 -2- 7-22-66 

rainfall. storage need. and user demand. Water level control i. directly 
related to these factors. The mOBI feasible time for such control during 
the irrigation seaaon 10 after July 1. 

cc: Henry C. Helland 
B. J. Kay 
R. w. Griffin 
D. L. Sargent 
J. R. Skewes 
C. L. Skoubye 
w. E. Mickelson 
O. E. Schrader 
Project Eng1naer 
Centra 1 Fi le 
File 
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