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Traffic Delays --- Colorado Street




Freight Yard and Depot

Main Track appears in Foreground

Bellevue Street

Photograph shows the advantageous profile
for viaduct approaches
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Holly Street Crossing
The new City Hall and Civic Center
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Dangerous Crossing at Wilson Avenue

Dangerous Crossings

Crescent Drive; Chestnut St,; Marengo Ave,



Lake Avenue

A busy north-south thouroughfare

Cheap Property om the Right of Way
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East End of Project

Grade to be lowered to top of storm sewer shown

A Dangerous Crossing
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14.

the natural grade of the street. The proposed cut will put

gtreet, which ig not at all objectional. At Chesgter Ave.

precsent grade ls 3 feet above the natural grade of

helow the natural grade. A culvsrt is located betweer
Holliston and Chester Avenues at station 25644+08.30 .

The elevation of the top of the east side of the culvert
ig 802.80. The present grade crosses this culvert on

a trestle bridge at a height of top of rail of 809.2,
while the proposed grade will gross at an elsvation of
top of rail of 804.60. If the new grade is put lower,
there will not be sufficient room for a sgstructure. over
thig culvert.

At llichigan Avenue the presgent grade crosses the
street 2.6 feet above the natural grade while the proposed
srade malkes thig crossing at 8.4 feet below the natural
gsurface. This feature is rather objectionable but it
iz necessary to get dovmn in a cult so that when Stevesnson
Avenue, only 400 feet west, is reached thererwill be
icient depth to provide for an overhead structure
without excessgive rise. From ilichigan Avenue to Wils
Avenue the proposed grade of the railroad ig on the level
so that sufficient depth is obtained at Stsvenson and

Wilgon Avenues to provide for crossings with a minimum
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of changes in the grade of these streets. At Stevenson
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bhelow the natural surface of the street, while the proposed
srade Pprovides a clearance of 16 feet from the top of
rail to the natural surface of the ground. Allowing

22 feet clearance and 3 feet for the crown tt
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the structure, there will be a necsegsary rise of 9 feet
above the natural surface of the ground. As shown by

profile of Stevenson Avenue, this rise is easily taken

Len}

7

care of by & maximum grade of 4.2% on the south approach.
At WUilson Avenue the proposed grade is 20.5 feot below
the natural grade of the street, making a necesgsary rise
of 4.5 feoet.

From Vilson Avenue to lladison Avenue, the proposed

0

grade is 0.608% reducing the present grade of 0.74% and
making crossings at Catalina, lientor, Lake, Elim, El iiolino,

and iladison Avenues at an average depth of 24.5 feet with

ct

a minirmum of 23.5 feet at Elm Avenue. The ocut is kept

vk this depth in

o

Y

O

¢

rder to provide sufficient room for
structures. The cost would be excessive if the cut was
made desper. From lladison Avenue the present grade of
1.28% as far as Buclid Avenue is cut to 0.955% in order
to reduce the rise at the summit. This malkes crossings

at Galens Avenue 28 Teet, and at Los Robles 28 feet helow

the present grade. From Euclid Avenue to the present
gumnit bestween Garfield and larengo Avenues, the proposed
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grade is level, veplacing the present grade of 0.2%. This

uts down the rige and fall, making a depth of cut of 29.5
fe@t at Garfield Avenue. A deeper. cut, reducing the grade
still more will probably be uneconcmicale.

The question of providing a double track throughout
the project was considered and it is the opinion of the
writers that such would regquire an expenditure of too largs
a sum of money to be worth-while. An additional 12 Teet
of right-of~-way would have to be provided, and would
necegsarily bhe purchased for the entire length of cut of
14000 feet, regardless of the price of the land. Furthérmore,
the main line of the A.T.&.8.F. is but single track from
Pasadena to Los Angeles and there would be no particular
advantage in this additional expenditure. A double frack
is provided in the proposed plan at the passenger depot.
This double track strip, however, 1s narrowed into a single
track at a point 200 feet south of Colorado Street to

prevent a2 large expenditure on Colorado Street frontage.
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(b) liecessary Thiclkness of Toe Slsb. (sgee Hool, p.598
4
When k = = and allowable shearing stress = 4
N ( 1)
t = 0,095 R_ k -=—=L = 1.6%7 x .355 x .095
7 v 40
= ,00132 R_
Y
( R,= Vertical component of reaction on bhasse
- 2 i 2 B 2
But R. =2 b 110 h+ 222 p° ¢+ 9 (h4 2 )° =
W O 6 i
: 249 2
= 9 h™+ 82.5 bh+—Z b~ .
12
b= ,3381 h ( Proof follows later).
Hence t = .00132 h*® ( 9+ 31.4 + 3,01 )} =
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This value of "h" represents the economic
L]
heighth of wall in terms of cost of land,

cost of excavation,and cost of concrete.

From cost data, I, cost of excavation = .02 per cu.ft.

F, cost of concrete = (25, vper cu. yd.,
or say $l. per cu. fb.

D, cost of land per sq.ft., varies from
values of $.30 to 511.00

Hence, substituting in formula (3), sbove, the

gconomic heighth of wall leg ohtained

Cost of land

per sa.ft. : in feet.

] of land, the economic heighth
wall
of ,will be still highe:

g

~, which is larger than

. <3

the meximum cut of B0 feet.
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COST

Type

Type

Type

Type

Type

OF REINFORCED CONCRETE RETAINING WALLS

ﬂA‘ .

Volume per linea} foot: 0.73 cu., yds.

Cost at $25 per cu.yde: ........$18.30per ft.

I!BI!

Volume per linear foot: 2.62 cu. yds.

COBt: L A L B O $ v e 80 000 o L] $65.60 "
ch

Volume per linér foot: 3.70 cu.yds.

Cost per linear foot: ....cee...$92.,50 %
I|D'

Volume per linear foot: 2,39 cu.yds.

Cost per linear foot: ,.........$60.00 ®

TOTAL COST OF RETAINING WALLS
NA“

Total length: 10,240 ft,

DOEEE o oi s assdens ey v % ew s 9187, 802
NBH

Total length 2,600 ft,

QORRY 440« 5a B aEE SRR RS D ««.$170, 560
OIC!I

Total length: 3,570 ft.

Cosfb: ,......

L

R4




Cost of Retaining Walls Cont,.-

Type "“D“

Total length: 3,450 ft,

Cost: L EC LB A A L A A A 0‘0'!!“$209’700
TOTAL COST OF WALLS ....004.. $888,877

TOTAL LAND PURCHASED ALONG RAILROAD

At $0.25

At $0.30

At $0.50

At $1.50

RIGHT OF WAY

per sq. ft.

Total Area: 5,450 sg. ft.

Cortt issssnnsees ; ........ caise 91,862.60
per sqg. ft. :

Total Area: 12,032 sq. ft.

o751 R S B %3, 609.60
per sq. ft,

Total Area: 94,359 sqg. ft.

27T o .. $47,179.50
per s8qg. ft.

Total Area: 4,500 sq. ft.

CGoBly cevinenowes s T — . .$6,750.00




Land Purchased continued:-

At $1.80 per sq. ft.
Total Area: 5,980 sq. ft.

Bost: ® ® e @ & & & 2 68 e e @ o e o e ® 6 0 6 0 &

At $3.55 per sq. ft.

Total Area: 3,600 sq. ft.

CORTS o 65505556 E e & e

TOTAL COST OF LAND:

$10,764.00

$12,780.00

§82=445.70
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C. NEW PLAN OF CITY SEWER SYSTEHM,

As much of the present sanitary sewer system will be

o

Wy T

1eft intact, as is possible. The present system which
> o

4

is cut by the proposed project must be taken care of by
an intercepting sewer run parallel to the railroad. New

manholes are required below the railroad in each case of

an intersection. Details of revisions and also & map

showing these revisions Tollow.

27.




NECESSARY REVISIONS IN
THE SANITARY SEWER SYSTEM .

Garfield Avenue:

Plug up sewer across railroad tracks

Install new manhole south of tracks.

Mulberry Avenue:

Tear up, and reverse slope of drainage.,

s Loy 8622
< (=]
Loy 8BS 72 98"/’%0

|
o l————etﬁo’ s n'
N

N Y
g(?, _ Lutberny St

Corlews

X

e

Marengo Avenue:
New manhole just above railway
" " % Dbelow .
Center Street:
Install two new manholes.
Reverse slope of drainage east of tracks.
Loy .
799296,_’-\%6 Eer
Ao 7oz
V)
3

o— _Céfféz'___ﬁ; 3

: "
- 200

@

Bro




Unio% Street - east of railway:
Run a new sewer from M.H. just east of tracks

to M,H. at corner of Broadway and Uniom.

é£32§3—__4225334é%§£f‘
< "/Dr}pe

Ty

o-Llren_ §

— se5——- !I%’__
Uhion Street - west of railway:
Install new M.H. just west of tracks.
Crescent Drive:

Install new M.H. at Crescent and Marengo Ave.

M,H, invert elevation: 856,58 ft.

Construct new 8" sewer on Cresent Drive to
Chestnut St. on a 0.7% grade

Necessary Chestnut St. M,H. invert elev.:
Elev.: 854.66 Ft.

Chestnut Street:

New M.H. just east of railway.

" " . west " " at Crescent Drive.
(Elevation given immediately above)

Sewer from west will run into M.H. 1.17 ft.
above invert. No change in the present
system therefore necessary.

Walnut Street:

No change necessary to east of railway.




Walnut Street continued:

Install new M.H. just west of railway.
Elevation of invert: 846.45 ft,

Construct an 8" sewer line between Chestnut
and Walnut. Fall: 854,.66-846.45 = 8.21 ft.
Slope: 2.34%. Distance: 350 ft,

Construct an 8" sewer line between Walnut
and Holly. Fall: 846.45-830.81 ¢ 15.64 ft.
Slope: 2.08%. Distance: 750 ft,

Holly Street: '
Tear out old sewer.
Construct new 8" séwer.
Slope: 0.8%. Distance: 200 ft,
Elev, of invert af Holly and just west of
railway: 829.21 4 0.8 x 200 = 830.81 ft.
Colorado Street:

West of railway - install new M.H,

East " & » e . and reverse
drainage slope.

Construct 8" gewer connecting old M,.H, on Colo-
rado St. and old M.H. on entrance to Broad-
way. Slope: 2.58%. Distance: 165 ft.
0ld M.H. elevations, respectively:

820.85 ft., and 816.52 ft.

30,




REVISIONS OF SANITARY SEWER EAST OF
EUCLID AVE,

Buclid Avenue:
Install new M.H,.'s just north and south of tracks
On north side of railway construct a new8"
sewer westward to Los Robles Ave.
M.H. invert elevation: 860.00 ft.
Slope: 0.82%. Distance: 458 ft.
Los Robles Avenue:
Install new M.H.'s just N. and S. of tracks,
Continue 8% sewer to Galena.
M.H. invert Elev.: 856.25 ft.
Slope: 1.36%. Distance: 458 ft.
Galena Avenue:
Install new M.H.'s just N.and S. of tracks.
Continue 8" sewer to Madison Ave.
M.H, invert elev.: 850.5 ft.
Slope: 1.15%. Distance: 458 ft.
Discharge, Galena to Madison: 1.00 c.f.s.
Madison Avenue:
Install new M.H.'s just N.and S. of tracks.
Continue with 10" sewer to E1l Molino Ave.
M.H. invert elev,: 845.2 ft.
Slope: 0.84%. Distance 442 ft.




El Molino Avenue:
Install new M.,H.'s N. and S. of tracks.
Continue 10" sewer to Elm.A#e.
M.H, invert elev.: 841.5 ft,
Slope: 0925%. Distance: 650 ft,
Elm Avenue:
Install ne M.H.'s N. and S. of tracks.
Continue 10" sewer tc Lake Ave.
M.H. invert elev.: 835.3 ft.
Slope: 0.84%. Distance: 673 ft.
Lake Avenue: ‘
Install new M.H.'s N. and S. of tracks.
Continue 10" sewer to Mentor Ave.
M.H. invert elev.: 829.84 ft.
Slope: 0.84%. Distance: 440 ft.
Mentor Avenue:
Install new M.H.'s N. and S. of tracks.
ContiMue 128" sewer to Catalina Ave.
M.H. invert elev.: 826.14 ft.
Slope: 0.843%. Distance: 415 ft.

Catalina Avenue: |
Install new M.H.'s N, and S. of tracks.

Continue 18" sewer tc Stevenson Ave.

M.H. invert elev.: 822.64 ft.
Slope: 0.84%. Distance 806 ft.




Stevenson Avenue:
Install new M.H.'s on N, and S. of tracks.
Continue 12" sewer to Michigan Ave.
. M.H. invert elev.: 816.00 ft.
| Slope: 0.84%. Distance: 410 ft.
Michigan Avenue:
Install new M.H. Elev. invert: 812.56 ft.
Continue 12" sewer southward under tracks
to Walnut Street., Leave present sytem
intact. Elev. of rail: 819.00 ft.
Slope: 0.878%. Distance: 330.ft.
Walnut Street:
Install new M.H. Elev. of invert: 809.66 ft.
. Continue 12" sewer easiward on Walnut to
Sierra Bonits.
Install manholes every 310 ft,
Slope: 1.00%. Distance: 2480 ft.
Sierra Bonita Street:
Install new M.H. Elev. of invert: 784,86 ft.
Continue 12" sewer southward on Sierra Bonita to
Goiorado‘street. where present elevation of
. | sewer: 764,37 ft,
) Slope: 1.665%. Distance: 1230 ft,
Colorado Street:
Bastward to Allen and southward on Allen utilize

present system.

o)
()]
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Streets
Garfield Ave.
Bulberry Ave.
Marengo Ave.
Center 8treet
Union Street

Crescent Drive

- Chextnut 8St, to

Walnut St.
Walnut St. to

Holly
Holly St.

Colorado St.

Colorado St. to
Broadway

Buclid Ave. to
Madison Ave.

Madison Ave, to

El Molino Ave.

SUMMARY

- . -

Feet of Pipe
0 8" pipe

450"
0
200"
125*
275"

350"

750"
200°
145"

165"

1340°"

450"

El Molino tc Elm Ave. 6601*

Elm Ave. to Lake Ave. 6701

Lake to Mentor Ave.

460"

Mentor to Michigan Ave. 15801

Michigan Ave.

330"

Walnut St, Michigan to

Sierra Bonita

Sierra Bonita

2480°
1230"

n

H

10" pipe

"

L]

w

W

L.}

No. of M .H,

1

NV = v o O

= & NN

10

12

]

H




SUMMARY continued:

Totels: 4000' 8" pipe
2240 10“ »
5620 12¢ "

55 New manholes

Costs:

Average cost as quoted by the Engineer's Office
of the City of Pasadena is $2.00 per lineal foot of
laid seweRr. This includes manholes as well.

Estimated cost:

11,860 x 2 = $23, 720




D. DESIGHN OF TYPICAL STRUCTURE.

P

The sitructure suggested is simply adapted from a
standard 40-foot highway bridge of the ilissouri Highway
Department. No attempt was made to select the most
economical type, but it is thought that the one suggested
will give an approximate idea of the probabls structure,

— |
ag welil

[£4)

[

.8 give a general idea of the cost. The design

0

gubmitted herewith would be satisfactory at all strest

intersections except Colorado Street and Lake Avenue vhere

ol

another design would be reguired due to street-car loadings

imposed thereon.

6.



COST OF VIADUCT CONSTRUCTION

Concrete in Structure:

ey Total: 386 cubic yards
. Cost per cubic yard in place: $25.00
Potal UaBli sinesssessenarERaemEEs $9, 630

Pavement: 7
Allow 20' on each side for repaving.
Total: (40 4 60)x 40 = 4000 sq. ft.
Cost per sq.ft. of 7" concrete =$0.22
Tobel CoBts Loocemswesinspniss ....5 880
Sidewalks:
Consider curb and gutter to be included
and cost covered by the per foot cost.
Total sq. ft.: 1000 sqg. ft.
Cost per sq. ft.: $0.38

Total Cost: ..... T S e s ores$380
Earth Fill:
Total cu.p&.: 48.5 cu.yds.
Cost per cu. yd.: $0.25
TOLR1L GoBL: cvieiscs bmmmnnnns W P 5 .
Total cost of Viaduct:
o
. Concrete: $9,630
Pavement: 880
Sidewalks: 380
Earth Fill: 13




E. PLAY FOR gSIDE TRA

Approaches must be provided for the side tracks
to bring the freight near the surface. Typical plans
of proposed sgidings from Walnut to Holly Streets and
from Green to Center Streets are submitted herewith.
One other siding would be necessary from E1l liolino Ave.
to Elm Ave. but it would be very similar to the one

proposed between Walnut and Holly Streets.

(63}

93}



F. DRATNAGE IN THE CUT.

1. Required capacity.

Asguming 4 inches per hour =

e Then the
Ave. due

a strip 50 feet wide and 6000 feet long

~he disgtance from Stevenson Ave. to the

50 x 6000 x 4
60 x 60 12

two drains.

Garfield Ave, = =

i _
2

each of

A

2. Hecessary Area of Draine.

e

Using Kutter's formula, and assuming
an average slope of .7% , with drain as

1.5 feet deep, the hydraulic radius =

75 X 4.8 =

S

e 64
2.5 5.18

maximum rats

necessary capacity of the drain at Stevenson

to the maximum rete of rainfall falling on

(approximately
at

summit

14 sec.ft. in

02 with

shown flowing

P

Velocity of flow =

s {5 = i

100z.62 d .64 x 007 = 4.15 ft.per sec.

Quantity thisg drain can handle =

75 x 4.8 x 4.15 = 15 sec.ft.
Hence this drain would be satisfactory.
i

Lne

The values

exceptional.

L

2'>28—

maximum depth of water in the drain would bs

taken are rather conservative

39.




G. MATNTENANCE OF TRAFFIC DURING CONSTRUCTION.

Cost of maintenance of traffic for lowering 1 foot of

1 foot in depth = 80.25

Humber of Teet of track 1owered.1 foot by the project
= 331,386.

Total cost = 331,386 x {$0.25 = {82,846.

The method of maintaining traffic under construction

is shown rather clearly in the following sketch.

40,

track
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a.
H. COUMPUTATION OF ESTIMATED TOTAL COST.

BExcavation - 476,228 cu.yds.8%0.50 = $238,114.
Retaining Walls, total = $888,877.
Additional Right-of-way, total = & 82,448.
Structures at intersections, 21 @ $10,9083 = $228,983.
Ad justment of Sanitary Sewer System, total = & 23,720.
liaintenance of traffic during construction, )

total = & 82,848.

Sum = 81,544,966 .
Adding 25% for Engineering

L0y

and Overhead expenses, = & 386,241

GRAND TOTAL OF ESTIMATED COST

$1,931,207.

41.



®

B. CAPITALIZED SAVING TINCURRED

Considering 6 passenger and 2 freight trains passing
throuch Pasadens each way daily, and the cost of a
train-mile of $%.60, the annual saving of 30 fest of
reduction of class "C" rise and fall which the proiect
affords, would be

566 x B0 x 2 x (8¥2) % 5.60 x $.0082 = $5,170.
( £.0082 = cost of one foot of class "C" rise
and fall per $1.00 cost of the train-mile,
considering an average grade reduction of

.50%, which the project affords.

see Raymond,Railroad Encineering,p.254)

Ten flagmen, now employed would be unnecessary
ag well as one electrician.
10 flacmen & $900 annually =  $9,000.

1 electrician @ {1200 " =  £1,800.

Total annual saving $15,970.

This annual saving of$15970 Capitalized 2 5%

e

= TOTAL CAPITALIZED SAVING OF ¢319,000.




CONCLUSIONS . '

In the foregoing study it was assumed that the location
of the Sants Fe in regard to grade crossings in Pasadensa
is not as desirable as it might be. It is thought by the
writers that the most economical solution of the problem,
if the railwey is to stay in Pasadens, is by means of lowering
the track in an open cut, thus eliminating grade-crossings,
reducing the rise and fall on the division, and reducing the
objectionabhle dirt and noises of the rallroad in the city.
Further, it is the belief of the writers that the location
of the maiﬁ line of the Santa Fe through the hesart of
Pasadena will be an advantage both to the city and to the
railroad. The Scouthern Pacific and Union Pacific railroads
run branch lines into Pasadena, but the Santa Fe is the only
direct transcontinental rouvte. Industrially, this is a
big advantage in the matier of time saving and conveniences.
IMurthermore, the writers believe that the time is now
ripe for such a project as is proposed. Pressure 1is being
made in state, county, and city legislations for the
removal of grade crosgsings. The two notable grade geparations
in Pasadena on the Santa Fe at Fair Oaks Avenue and at
Columbia Street have proven a success. Property valuations
in Pasadena at the present time are not as large as they will
be in the future. So, for the foregoing reasons, the writers
would recommend the plan for further consideration by

railroad engineers and munlicipal authorities.




II1.- DATA. -
A.-  COST DATA

Furnished by City Engineer, Pasadena, California

Sanitary Sewer, average size, laid: $2.00 per foot
This includes manholes,
Excavation:
$0.50 per cu., yd.
Reinforced Concrete, in place, includes form work:
#$25.00 per cubic yard.
Concrete Curb:
$0.55 per linear foot.
Concrete Gutter:
$0.32 per square foot.
Concrete Sidewalk:
$0.21 Per square foot.
Concrete Pavement, 6" thick:
$0.20 per Square foot.
Concrete Pavement, 7" thick:

$0.22 per square foot.




B.- ESTIMATES OF PROPERTY VALUES
along Railroad right-of-way as given by Mr. Curtis
with Mr. B,0. Kendall - 67 N. Raymond Ave, and
. compared with computed estimates from the City's
Assessor's Office, Computed estimate taken as

equal to 3/2 the assessed value.

From To Cost of Depth of Costs
Street Street front ft. Lot Est. Comp.
California Center $250 167* $1.48 $1.25
Center Green 300 " 1.78 1.76
Green Colorado 600 Y 3.08
Coloredo Union 1000 117 8.55 13,36
Union Holly 100000
entire blk. 20400 sq.fi4.90
Walnut Marengo 60 130 0.46 0.475
Marengo 1/2 btw,
Euclid-Los Robles 75 192°* 0.39 0.46
Los Robles frontage 100 195 0.5l 0.525
1/2 btw,
Los Robles-C1b0%taBast
-Galensa El Molino 75 192" .39 0.33
El Molino Elm 35 0.33 0.30
} - Elm 1/2 way Lake = 250 310 0.80 0.59
— 1/2 way Lake-Lake 500 295 1.67
. Bast side Lake 250 185 1.35
1/2 way :
Lake - Mentor-Catelin 60 200 0.30
Catalina Eastward 50 200 0.25

|
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