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SUTIMWAL OF SOUTHER PACIFIC STRUCTURE ADS-F
over San Gebriol River

% sm».»-ﬁfwﬁemmmtwa%mmmwmmmwmmmmumw B e T
N
%y The struecture undor consideration carries the

uain line »f the Southern Paciiic Hallrvoad over the
San Gabriel River at a polnt near BSassett, Just ap-
stros fron the Valley Boulevard, It 18 mu old pile
tractle, 1275 feet in length, and bullt in 1201,
There are 3% bents, each composed of four cedar piles
eonverging toward the top, with 12" x 14" eaps and
3" x 12" eross-dracing, and the ties are 1laié on
aight 0" x 17" stringers, which are drift-bolisd to
the caps. Tho coastruction of theze bhents la very
well ﬁlnstra,wd by the aeconnanying nhotographs,
which were taken by the authors on Febracry i1, 1527,
This trestle is apperently in quite gocc con-
ditlon, but its age is sufficlent, for plie beits, 10
Justify the questioning of its strength. Then, too,
the plles were injured when they were first irivew by
the Doulders through which it was nccessary te put
thom, This injury has boen multiplied Ly the =iTects
of several exceaslive fluods, among then beinz the wvery
recent one of the past winter, The dynanic. effect of
the water alone i1s illuatrated in Figurs £, The Dents
are ao cloze together, being enly fiftes. r@et‘aznwt,
that debris earried dowm by ficod walers hzs 1isile
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piles, In some instances, when mas.lea farthsr up~
stream have been washed out, whole bents have beoen -
hurled down on this railroad structude and the mm
has been quite dsmaging., In Flgure 2, a gang is seen
removing one of these bents, lodgod there during the

last flood, Figures 2 and 3 show, to botter advantsge,

its loecation. In Pigure 2, it may be seen direetly
below the gang, and in Figure 3 1% appears betweon the
£ifth end sixth bents from the left, being supported
by a blook and tackle. In addition to the destruetive
forces of nature, the incroase in the welzht of the
rolling stock of the Southern Pacific Railroad has
considerably lowsred the factor of safoty on the bridge,
and rendered 1t advissble not enly to repalr but to
reconstruct the exlsting structure, or to replace it
with o more eostly bridge. In view of the renewal
policy of this reilrosd, to replace all temporary
structures on nain lines with permanent nasonry mﬁ
steol, this has been the only phase of the renewal
considered in this investigation and design.

The drainage area of the San Gabriel River at.
t.hia point, as given on the Southern Pacifiec empw 8
nap, is 264,000 acres, This checks very closely with
the sres as doternined with s plenizeter from the
Governnent OQuadranglea, these glving 266,000 acres,

The amounts on each sheet were 23 followsi
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Cueamonga 2068

Pomona 203.34
Pasadens 33465
Tujunga 10.57

San Antonio 45.97
Rock Creek  _ 97.49 £
Total 816,67 266, 000
On February 11, 1222, the date on which the
acmpaivmg photographs were taken, the velocity of
the water was deternined by the use of a surface float,
This fio&t; was 2 plece of driftwood, approximately
16" x 16" x 57, and it was timed for a dlstance of 350 -
ning at the railroad trestle under diseusaion

The time was recorded independently by each of the
suthors and was found to be 45 seconds, mevelmwl
of the float, therefore, was 350/46 = 7.62 feet per
second, Using a constant of 0.3, the average veloeity
of the river was found to be 0.0 x 7.62 » 6,05 feet per
second, The deternination of this constant was made
from a study of the authorities on hydrauliecs, and in
partionlar those on the flow of water in open chamnelas,
The constaont given by oach suthor is as followai

Daugherty =--eecesescoccos ae 049
Flinn, Weaston, & Hogert -~=- 0,03
L. i e e 0.83
FOIYE sonmsmentmennsbnnamenan 085

e SR L e i iy A

. and ending at the highway bridge on the Valley Boulevard,
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In the deternmination of the srea of waterway
required, use was mﬁa of mmz'a formils,
of 1/2 for that part of the area which lles in the
mountains and 1s quite steep, and of 1/4 for the

ing area which 13 composed of rolling m
Wm sloping land. .

Ay = V)2 Wm = 4,725 8q, Tt

Ay ® 1/4 ‘Q’Vm « 1. 0% " *

_ Total area = 5,755 aq. Tte
Using this ares of waterwsy and the aversge veloelty
deternined as above, the discharge = 5.09 x 5,755
= 35,000 cuble fest per second, This value 18
gllghtly less than that of the maxinum regorde
flow of 40,000 cuble feet per second, which was

recorded near Aszuss on Jamuary 13, 1015, However,
the high water nmark on the trestls, &s noted é:z the
Southern Pacific Gomnm e map, is 52; 3, vhich leaves
an area of ’i"‘é@’h square feet benoath it, and at the

szne weloelty would allow only 25,800 suble feet per
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second to flow under it. With a flow of 40,000

feot per second and & veloeity of 6.09 fest per 'm,

an areas of waterway would be muim of 5,57& s@m

feot, This would mue the high water m&tk o ZT9.7,
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plers, 13&11&%%%33@&1&»@%@?%
Preliminary caloulation revesls the fact that

long truss spans for this location would be nomical,

 and even impossible, The conerete nlers snd sbutaents

mist be supported by piles and, as the naximun number
efpnaém&mk-mmww pler 18 spproRs
imately 35, this is later found to be the limiting
factor in fixing the length of span, Mm then,
the use of a through plate girder, the lowest point on

the bridge will be three feet below the base of the

rall, which places it at an elevation of 201.5, If

the water is allowed to come up %o this point and no )
higher, in times of maximunm flood such &s was considered
in the preceding parsgraph, it was found possible to

£11l in part of the river bed from each and of the
existing trestle, The maxioum length of fil11 was

found to be 3135 feat, being 75 feet Ifrom the west end

and 240 feet from the east end. This entire fill ecould
be nade from the wﬁt end, but an examination of the
acoompanying photograrhs, Figure 2 in particular, will |
show that it 1s advissble to fill in about 75 foet from

the woat end, A comparison of the wvalues in the table
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of £111s slso shows that the most ceonoulesdl distri-
tution of the fill is as alrveady stated,
In the preliminary estimate of %&m"‘wﬁ% of

 the structure, using different span lengths, the

height of the plers above the fc;miﬁaﬁéﬁ wag beken

as 30 feot, and the welghts of steel were taken from
those of the Harrimsn Lines, conforuing to a loading
of Cooper’s Bss. Steel was estinated to cost five
cents por pound, in place, and masonyry, in place, was
estinated to cost (24.00 per cublic yard., The cost of
piles, memmg driving, was taken at [2.25 per plle.
In these comparative estinates no notice was taken of
'ﬂm fact that sufficlent plles could not be placed
wwmmm%rmaﬁmgmm This
mmmamwmmrﬁmm@numm. using
a sixty-foot span length, would not greatly execeed
that of the most economical spen length, In fact,
the oxcess is so small that 1% iz unnecgessary to
attenpt to overcome the plle difficuliy and eonse=
quently the finsl declsion iz that the existing
trestle be renowed with sixteen sixty-foot through
plate girders, £illing in 75 feet from the west end
and 240 feet from the east end,
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50
135
255
345

450

g0
213

5 % 45 - 225
Bx A5 «- 225
5#5.313‘90 660
6 2 50 == 540
§ x 60 == 350
5 x 45 W& 270
6 X 30 == 180
5 x 45 -~ 225
3 x 135 -= 405
6 x 120 -= 720
7 X 30 =ue 210
5 x 105 == 525

545 x 360 ==21000

1740
2100
2370

27175
3180
3900
4110

4635 -

6613
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Total length is 1275 feot

mash span could be 400 feet and £1l11 75 feet.

On thils assumption, 2 Pratt truss would not be used,

but instezd 2 Petit truas, ' '

Single track rellroad, thwough, riveted, Petit truss

spans for Cooper's Bgy loading, ~ the total weight of

metel in pounds per lineal foot of span is 5130,

Therefore the welght per span egquals 2,050,000/ and
for the three spans equals 5,130,000,
Structural stesl, in place, at present costs sbout
five cents per pound, Then the entire brldge would
cost 309,000 dollare,(that is, the stesl in the
entire bridge).
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Total 11ve 108d =eases= 1313 Tons
Total Dead 108@ ~r-m-ws 1030 "
Total load on one pler- &3%3 Tons

2343 x 2000 = 4,686,000/

Allowing 25 Tons per pile, 2343/25 e 54 plles needed,

Batimaled yardage of nasonrys

2 Plers O 398 emee Tul e yéa.
2 mmu & %Gﬁ-.%%. :
Tobal ewemms ® =

goat of masol

Gomont === 1410 Bhled 2473 eme= o 3.18
Band ~---- .52 yd8,0 1,50 ~---
rushed stone~ .00 yds,G 1.00 -
Iﬁ%m? %z’ ym A 1t e

Wy per yard:
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Adatng to 3R & 15000 gor tua geatus




Totel live load on one pler -~ 411 Tons or 822,000

I=(300/300 + 100)S = 3/4 8
3/4 x 822,000 a«&%ﬁ,ﬁ@&y

iE2 Dlles G 2.35 mewwe L0
Steel 008t wawee 10 & 182,0008 wwes 1,5320,0000
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