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EPECIPICATIONS
tor |
ARRT BRIDGE OVER THE BT. JOSEPH RIVER
BOUTH BBND, INDIANA. |

QHERBAL,

The work under these specifioations shall consist of
oonstruoting a Reinforesd Concrete-Stecl Bridge, having stone
faoing and stone hand-ralling, over the St. Joseph River at
Hichigan Strect, South Bend, Indlana.
The bridge will consist of one 116 foot mrch and two B8O foot
/l/ / arohes, having a total length of 300 feet betwesn sbutments, and
| s width of 70 feet between spandrel walls. |
7 A1) bids must be made on the blank forms for proposals to
////;a obtained a2 the office of the County Auditor of 5%. Joseph
,9 _County, South Bend, Ind., and must be endorsed on the outsids of
the envelope: *Proposal for the iiohigan 3treet Bridge an the
. ¢ity of Seuth Bend, Indiana.®
" Bidders must examine all the gravia&eaa of the Bidders Blank
and the raqairamsmﬁa atated in the advertisement ané canr@mm striote
Q( <l\1y te the stipulations therein contalned.
~— _The adequacy of the bond offered, the previocus axpoariences
mn& the raapansfbility, a8 well as the sbility, of the bidders will
/ ha oonsiderad by the Board of County Commissioners in determining
\ the lowest responsible bidder.
= The Roard of County Comnlissioners reserve tkﬁ'right'ta g
roject any and all bi&a..
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BEGINEER,

o Whenever the word "Enginoer® is used in these s aificat ions

f‘ _iﬁrahgll n:;g 23; Rnginogr et%ﬁheiﬁaﬁrd, Chas., W. Cole, g:t&ng aithar
ireat or through properly authorize ents, limited by their partic-
wlary duties entrusted to them, e . 7 Bh0ir partie

CONTRACTOR,

: shall mean the person, or persons, or co-partnership, or
- oorporation which has entered into the contract as party of the second
part, or his or their legal represontatives. ,

PLANE,

' | . Whenever the word "Contractor® ig used in thess specifioca-.
45 tions, it

The work shall be eonstructed sccording to the drawing onm
¢, and with these specifacations, |

_ The apeocifications and drawinge are intended to describe and
provide for the oomplete work, They are to be oe~cperative, and what
im called for by either is as dinding as if called for by bhoth.

The work herein deseribed is to be complete in every detail
notwithstanding that every item negessarily involved is not partious
| larly mentioned. — e

i N The contimet prise shall be based upon shaae apaaitiaa$ian$
\ and drawings, whioh are made & part of the contract. -

FOURDATIONS,

The foundation for the abutments and piers shall conforn
£6 the dimensions as shown by plans.
C Cofferdans made of shecting shall be constructed for the
sbutments and plers.
The Comtrasctor shall be required to make the sides and ends
water«-tisht, and be exsavated to the depth as shown on the plans.
, During the placing of the conorete the water shall be kept
out of the cofferdass, unless the bottom is 80 porous that it is ime
practionble, in the opinion of the Bngineer, to 4o so, in whioh case
the bottom may be calked with concrete placed in position by means of
shutes, under the direction of the Engineer. After the bottem ia
omlked, the water shall be pumped out and the remainder of the cone
erete placed in position. ) , ' ,
All conorete deposited in water shall be composed of 1 part

of eement to two and one-half (2«1/2) parts of sand to four (4) -
of gravel, V '

P wtt ki,

PILING.

PR > AR

* S T

S Wl Aven—4nd SERN LTS Ty ¢ ; > &
The Engineer shall determine wheither plling are necessary,
- the number, apacing and length, a8 soon as the Contractor has the
foundations excavated to depth shown by the plans. - A :
The piling, when used, shall be oak, yellow pine, or other
| wood that will stand the blow of the hazmer, straight, sound, and
| out off square at the butt, and all the bark taken off.
\ ' The piles shall noet be less than 12 inchea or more than 16
\ ~inches in diameter at the large end, nor less than y inghes at the
amall end. '
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The piles shell be driven until they do not penetrate more than

{va;;; inch under ths blow of s hammer weighing 2000 lbs. falling 25 feet.
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' Only highw~grade Portland cement from mills of astadblished
reputation snd having & unifors source of rav materials shall be used.
All cement shell pass the tests prescribved by the American Society of
Teating Haterisla.

ﬂgah tests are substentially as Tollows:

Cemant when tested neat after i hours in alr under & molst
cloth shall develop tensile sirength betweaen 175 1bs. and 375 Ibs.
per sguare inch, and after one day in air and six days in water shall
develop tensils strenzth between 400 lbs. and BOC lbs. per squere inch.
and after one day in ailr and 27 days in water shall develop tenuile
strength of 600 1bs, The finensss shall nolt be less than 7H per cent
through No, 200 sieve, : . ' '

Cement made into thin pats on glsss plates shall not oheck,
sosle or warp under the following treatment: Three pats will be nade
and allowed to harden in molet alr at 60 to 70 degrees ¥., one of ithese
will be placed in freah waley Tor 28 deye, anothor will b8 placed in
water which will be raised to the boiling poinmt for six hours and then
allowsd to codl, and the third is to be kept in alr of the prevalling
out=door temperature. ' : :

SAND, o R -

' "All sand used on the work fer concrate or masonry shall be
goresned and washed and shall range in size from 1/8& inch down.
gm’d  Gravel Tor the gonorets shall be clesn, sharp, washed gravel,
‘ranging in size from 1/4 te/ééﬁ.iachaa. ‘

-

s Lo Y

v ROPORTIONS,

The grades of oonorete to bhe used are as rcllﬁwa:. :
/ {a) For arohes, one part Portland oement, two and one-half(2«1/2)
parts of wazhed smnd and four (4) parts of washed gravel.

(r).  For spandrel walle,piers,sbutuente,foundatione end retaining
walls, one part of Portlane cement, three(3) parts washed
sand and five(5) parts of washed gravel,

DRAINAGE,

y Provision shall be made at esch pier and sach abutment for
drainage, as follows: Six inch drain pipe shall be bullt into the
conerate over thes plers and ahutments and projected two inches below
the soffit. The surface of the gonorsie shall be s¢ formed that any
water that may seep through the f£ill above will be dreined into the
pipe. The line of drainage will be covered with a layer of broken
stone, and the top of the pipe will be protected with a soreen to

\ prevant clogging.
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BRTERING,

1

The Contractor shall bulld an unyielding falsework or center-
ing. The lagging shall be dressed to m uniform thickness so that

when laid it shall present a smooth surface, or it shall be made smooth
by plastering or other efficient means,

In framing the centers allowance shall bs made for “he settlew
ment of centerings, defleation of aroh after removal of centerings and
for permanent cambre, The centers shall be framed for e rise of arch
greater than the rise marked on drawings by an-amount equal to one
eight-hundredth part of & span, and shall not be struck until at least
28 days after ﬁkﬁ_aaﬁﬁlaﬁian‘af the srch, ssdmot—untii—the—fiiitmn

FOn—put « Groat care shall be used in lowering the centers avanly
and unifermly, so as not to throw undué strain upon the arches. The
tendeney of the centers to rige at the orown se they are loadsd at the
haunohes must be provided for in the design, or if not, the centers
must be temporarily lomdesd at the crown and the load so regulated as
to prevent distortion of the arch as mwawm as work progrossen, :

' WATER«PROOFING,
_After ths completion of the arches and spandrel walls, and bee
L\ fore the rill ia put on, the top surfuces of the piers,arches and

. abulments snd the inner surface of the spandrel walls shall bhe given a
| coat of pure Portland ocamment grout, end after this has set hard it
\ shall be given a heavy coating of cosl tar pitoh of & grade satisfao-
\  tory to the Enginssr,

- \.LAMP POSTS.

The Contractor shall furnish eight lemp posts for lighting »f
the bridge as shown by plans. Provision shall be made in the pedestals
(%} for the wire to be connsoted with the electric lighting conduitas.

FILLa :
The upsee betwesn the spandral walls shall be filled with sand,
earth, cinders or other suitable material, thoroughly compactsd by
rolling with & stesm roller weighing at least 10 tons, and be finlahed
to the proper grade to receive the curbing and pavement. ihe Till over
the arches shall not be put &n until at least two weeks sfter the arch
concrpets has heen completed.

ROADWAY PAVEMENT. (Foundation). Upon the subegrade shull be spread a

layer of cencrete six (6) inches inm thiekness. This concrete shall

coneist of one psrt by bulk of the best quality of American Portland

Cement, three(3) parts by bulk of oleun,sharp sand, end five(S) parts

by bulk of gravel of such size as will pass through a ring of two

inohes internal diameter.s The cement and sand shall be thoroughly

mixed while dry and then made into a mortar by mixing with water, o

The gravel shall then be insorporated in this mortar in the guantities
specified end shall be thoroughby mixed until each particle of gravel

is completely covered with mortar., It ahell then be epread on the |
roadway at once, snd thoroughly compsoted by rsmming with hand tampers, i
until free mortar sppears on the surfuce. The whole operation of mixe 3
ing and laying shall be done as expeditiously es possible. The upper o
surfuce of the conorete shall be parallel with and two inches below the .
finished surface of the pavement hereinafter desoribed. ‘
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WEARING BURVACE.

" On the foundation ms sbove specifisd, shall be laid bituminous
\ soncrste surface, which shell consist of & minsral aggregate mixed with

V pituminons ﬁamané snd laid as hersinafter apecified.

This ﬁﬁaring,aarfmaa shall have a4 thickness of two (2) inches
‘after thorough compression with roller. _

/ MIERRAL AGGRRECATE,

The minéral aggregate shall consist of & mixture of broken
gtone and sand, to whioh in some cages may be added a amall guantity
of stone dust Or Portland sement, S

Any sound, dursble stons, either trap rock, limestone or
ranite , ususlly considered puitable for maocsdsm, may be used.
. t shall be broken as nsarly cubleal as possible. It should not show
¢, distinet planes or cleavage or orystalline faoes and should nol readlly
“erush or split under the roller when belng rolled in the pavement. Ba~
twosn two kinds of stone, cholioe will generully be made of Lhe one
ghowing the grester toughness rather than hardness. A certain per-
scentage of absorption, such e shown by the better grades of limestone,
is & desiveble guality, as the bonding strength of the cement is some~
what improved thershy. ,

. The atone shall vary in sisze from a maximum of about halfl the
thickneas of the wearing surface to the emallest particle retained

on the fineat megh scresn commonly used on crushing plents, that is,
the minimum screen should be one=fourth(l/4)ineh for dry stone and onee
nalf (1/2) ineh for wet stone., The duat or fine sorsenings shall be
removed from the stone. :

v _The send shall be similar in character to that cosmonly used

' in sheet ssphelt mixtureas., It shall be hard grained, moderately sharp,
fres from loam or othsr foreign material end verying in size from that
passing a onsequarter(l/4) inch goreen to dust pasalng a 200 mesh
saresn, Theres shall not be over § per cent passing the 300 meeh _
soreen and there should not be over thirty(30) per aent hald on the ten
{10} mash sorsen, ~ .

The duast whioh may Be added to the mixture shall be ground limew
stone, Yot over four per cent by weight shall be added to any bitumi-
nous concrate mixture and & soreening of the combined aggregate ghall
not show over § per aent of 200 mesh material. If an asphaltiec cement
is used having finely divided mineral matter selfl contained, this ,
ghould be taken inté oonaideration in the determinstion of the total dust.s

ASPHALTIC DUST,

, The asphaltioc cament may be prepared from the following asphalts
combined with flux as hereinaufter specifisd, if flux is necessar:

(1) from refined matural sephslt; (2) Prom the residue cbtained in the
careful distillstion either with or without oxidation of asphuliie

or semi-asphaltic pstroleum; (3) from any uniform combination of the
preceding materisle together with a suitable flux, if flux be necessary,
such combination being sudbject to the approval of the Hngineer.
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Eack bidder must stats the nature and origin of the bitumen
te be used by him, and further, shall submit samples of the bitumie
nous gement with his proposal. ’ ’ '

' The asphaltie ocement shall pass the requirements designated
below: (1) It shall have a penstration Trom B0 ¢ 65 at 77 degroes ¥,
depending upon the traffic conditions and. hardness of the pavesent '
desired, : ' ' .

- The obove penetrations are measured in hundredths centimeters
- with & Re, 2 needle welghted with 100 gracs aoting for 6 seconds.

() When 20 grams of the sement are neintalned at & tempers-
ture of 326 dagress F, For five hours in 2 tin box 2«1/% inohes in
dismoter there muat not ba volatilisation of more than 3 per cont by
weight of the bitumen bPresent nor shall the original penstration be
reduced thereby over one-half,

{3) The bitumen of the asphaltio osment whall yleld upon
igniticn not mora than 15 per cent of fixed carbon ror &spha-i}g
cament of penetration between €5 and 80 and net more than 16-1/38
pexr osnt for the asphaltie cement botwsen 40 and &5.

é%’”ﬂ (4) Of the bitumen of the ssphaltic cement whibh is soluble

in ecarbon dislphide 93&&?@ per eent shell be soluble in carbon tetrs
V] ehloride., In this test for carbonmg the asphaltic cement to be tested
ghould be allowsd to stand over night, eovered with purified carbon
tetra chloride, The tast to be performed in subdued light,

(8) At 32 degress ¥, the bitumen of ihe cemant shall hawve &
penctration of not 18ss than 8 when tested one minute with the neadjle
- walghted to 200 grams. -

{8) The cement shail_nat'flash at & less temperatures than

380 degress ¥,, New York State Cloged 0.1 Teatar,
FLUX,

~_The fluxing material may be paraffine, a semi-msphaltie, or
an asphaltio residuum whioh shall be tested with and found sultable ‘
to the asphalt to be used. [
The residuwm must have a penetration greater than 350 degrsas
with a Yo, & needle at 77 degrass ¥, under 50 grams welght for one b
A natural msltha may be used if it paswes the heat and flagh
tosts spacified under Bak,

(a) The paraffine residuum shall havs a spefified gravity of
+98 to .94 at 79 degrees ¥, It shall not flash below 5560 degraes P.
when teated in the Hew York Stste Qlosed 041 Tester, snd shall not
velatilize mors thean 5 per cant of the material when hested five |
hours at 325 degrass ¥, in & tin bex %«%?hfineﬁau in dlamater, aa i .
officially preseribed. §




(b) Semi-asphaltic residuum shall have the same eneral char-
dcteristics as paraffine residuum except that it shall g 4L
gravity of .94 to .98 at 77 degreesa F. - ave & apacific
/i (o) Asphaltic residuum shall have the same general characteris-
ties as paraffine residuum axoegt that the specifie gravity shall not
1.04 at 77 degrees Fo

. be less than .98 nor more than
STOXE WORK.

e

.. ‘: ‘ ?}:' gt v BEshown- Ir—b3 T =~ B geteii—d in 2 5
All stone shall be of uniform color and hardness; fres from

geams, sand holes, stains or other imperfections. -

A1l beds and joints shell be cut true and level with uniform

thiekness of bed and joint, , :
The exposed surface of all stone shall be cut tooth chiseled.
A11 stone work shall be anchored to the concrete as shown by .

pians. : _ -

: All carvings and enrichments to be done in a perfect manner

¢rom model to be furnished by the Contractor and approved by the

Bngineer.. SR : : _

. A1)l cut stone shall be worked in strict accordanee with

elevations and details, the Contractor shall submit to the Engineer

working drawings for approval before proceeding with any of the work.

| All joints to be 1/4" in thickmess, all stone shall be eare-

fully fitted together, no patching of any.stana will be allowed.

. All stone shall be set in mortar composed of equal parts of
lime putty and Best's Keen cement and due amount of sand. When the
bridge is completed all stone work shall be cleasned down and joints
raked out and point up with Best's K@en cement amf‘fina white gaqa.-

g

 Any stone work t
with perfect stone.

INLET8,

On each side of the roadway, at the center of the 80 foot
arches and at both ends of this vrid ¢, inlets shall be provided for
draining the surface water from the roadway. IEight ineh (8") pipe
shall be extended through the center of the arches and carried up
through the pavement and provided with inlets. There ig a sewer in

- the center of Michigan Street on the south side of the river which
may be tapped with a ten inch (107) pipe and carried up near the sur-
. fmece and an 8" branch extended to each side of the roadway and pro~
vided with inlets. There is also a gewer on the north side of the
river near the east side of the preéegent truss bridge which may be
tapped in the same manner as the south side. Both these gewers shall
be protected by the Contractor during the construction of the bridge
and shall be run through the new abutments and into the river. There
 will be eight (8) inlets requires. These inlets shall be South Bend
Box inlets or their equal and subjeet to the approval of the Engineer.

b7 *

roken or damasged shall be replaced

o

hat is b

-~
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BT CAR TRACK,

_Thers will be a single car track in the center of the new bridge.
A moon as the arches have been oumpletsd and the fil) made, the Ragi-
moer will netify the Rallway Company to lay their track to ii:m and
grade and blesk same ready for the comorete foundstien. ALl of the
above expense will be borne by the Railway Company.

The space betwesn the ralls and the ends of the ties shall de v
paved with drieck laid on a oonorete foundation and an asphalt filler,”
The space between the ties and for a depth of six inches(8%) under
the tiss shall -be conorste of the same grade as specifisd for the
asphaltic sonsrete roadway foundation. s

_Tha briok shall be hard burned vitrefied paving bdlocks) free
from flaws, oracks or breaks and equal in all respects to the samples
suwbmitted with the Bid. ALl briek shell be subjeat to the standard
rattler test and shall not lome more than 208 by weight when so
tosted., The briek shall be laid upon a two inch (£%) sand cushion.

A AL the sbove paving shall be done by ths Bridge Gontracter, it beins
. understood that the Rallway Company is to lay, Line and bioek their
\, track, st their expense,

ﬁiﬁ:g;,:: Y

- T™he ground upon which the gonorete sidewalk is %o be lsid shall
be ymmmed or relled to a haxd bearing surface four inokes balow the
finisghed grade., On this shall be depocaited s layer of dry oonorete
3«3/4 inches thick after ramming, conmsisting of one part Portland
gemoent , two parts sand, and four parts broken stone or gravel that ,
will pass through a one snd ma;?a&f inoh ring. On the oonerste shall
then be laid s woaring surfece 3/4 of an inch thick, composed of one
part Portland cement =nd one and one-half perts of acarse mw sand
or of broken granite or other asceptable stone in size from 3/8%
downward. The mortar for the wearing surfsce shall not be teo wet;

it must bo spread before the conersto base has had time to part fally
set, shall be pressed down herd into the latter, and shall be troweled
to & umooth end even surface. All concrete sidewalks shell be divided
| inte blocks of not more than 36 square feed. All blooks shall be sepe
|- arated from those adjoining to prevent adhesion of the blooks, -

: The division between the blooks shall ressh entirely through
$he conorete and wearing surface, and shall Be neatly Tinished on top
with a jeinting tood. As soon as the wearing surfsce has woll set

8 twe inch layer of sand shall be carefully spread over tt and kspt
moist for one week by fyrequent aprinkling, .

and gas malns on the bridge, and they will proocesd to conatruot ¢ LY,
mm;g delay snd with as 1lttle inoonveniense to the Contractor x sane
" i [ ] . ’

/”C A conbined am and gutter shall he gonstruocted on sacsh side

of the rosdway in sccordance with the drawings for 2 the St o
ing specifications: a ngs for sase and the followe
{9)

' ~ As wm as the arches sre completed snd the i1l mede ihe
/12/1 / Enginser will notify the different compenies that are to hw sonduits




pyod The eurbing shall be et to a true line and grade and at a .
/ariation in height of game , between grade pointes and cateh~basing. -
\At poth enda of the bridge the curb to be made on a curve of suech
iradius as the Engineer may direet with true and even joints. VWhen-
ever possible the eurbing shall be tamped up the back to within four
(4) inches of the top with six (6) inches of coarse sand or gravel.

_ ‘ Thg-materia&‘to be used shall be spproved Portland cement,
| elean, sharp sand, gravel or arﬁahed,rog%ign% n{}h.nﬂ stone with
‘ any dimensions over one and one-fourth XX ,s;-« 4) inches.

The combined ourb and gutter shall consist of a gurb six (6)
inches wide at the top as per plan, and generally six (6) inches high
sghove the gutter where it joins the curb and gutter eighteen (18)
inches wide and six (6) inches deep, smo eonstructed that the curb and
gutter shall be monolithie. It shall be compoped of a conerete cure
or backing, faced with three~fourths (&/4) ineh in thiekness of facing
or finishing mortar as shown by the drawings. The cere or backing
ghall be constructed of conorete composed of - L

" Approved Portland cement---- 1 part

Clean sharp sand----- m——— ~= @ parts
Orughed rock or gravel-----~ 4 parts

The orushed rock shall be clean and sound, broken so that
every fragment will pass through a sereen with meshes one and one«

- fourth (1#&/%)~1nehes pquare, and all dust and particles smaller than
& grain of corn ghall be sereened out. The cement and sand and stone
or gravel shall be first well mixsd dry and then sufficlient water
sdded, and the mixing continued until satisfactory to the Engineer.
The e&ﬁereta,shall‘tgen be put in place and well compacted by,raamin§.
The whole operation must be completed before the martar begins to amet.
The facing or finishing mortar shall be composed of :

Approved Portland eement----- 1 part
Clean sharp eoarse sand----=- 2 parts.

The facing shall be mixed in the same manner as the concrete
descrihed above. o My

~ Concrete, immedistely after being mixed as above described,
shall be placed in the necessary forms or molds &s rapldly as it
¢an be tharaugily compasted by remming with a twenty~pound rammer
until the molds are full and the curb ready feor facing.

_ The entire exposed surface of the curb and gutter shall be
faeed by brushing, floating or troweling a coat of neat cement 80
as to give it a2 uniform coloy throughout. The work shall be carried
on uniformly and the whole curb and gutter eompleted while in &
poft and plastie state so that it will become a homogendous solid
when gset. N

~ Seetion of the curb shall not be less than eight (8) feet
. long. The curbing must be well braced in the back with suitable
material and satimfactory to the Engineer.

EDEES, o » .
_ O0f econecrete piers,walls,and abutments, both vertical and hori-
gontal ,which shall be exposed,shall be beveled off by placing in the
forms i~$/4 ineh sguare strips sawed cornerwise.
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Teat interssctions of the hﬁri:eaﬂa& and vertioal hevel planes
V{% wust be a&dﬁ, only akillad workmen shall be amglwyaa in the finishing

onorete,

The conorste shall be storted simultansously from both ends of
/the erch, and bdullt in longitudinal ssotions at least Pive and cne.
/ nalf feel in width, snd wide enough to constitute a day's work.

Tha conorate shall bo of such a ﬁanaiat&nay a8 to bha easily
ﬁﬂtkté around the reinforoement,

The work shall procesd continuously day and ﬁig&% if neoossary
' to couplete emch longitudinel section. These sections while being
built shall be held in place by substantial vertiesl forma, parallsl
o the fave of the areh and to each other snd these forms ahm&i be
reamoved when the section has set sufficiently to sdemit of it. Rach
iongitudinal section shall ba dovetailed to the adjoining ssction
and in connecting conorete alrsady set with the new, the surface shall
bs oleaned, roughened and mopped with a mortar aamp@saa o one part of
gement to one part of sand,

BEMOVAL OF WORMS,

Bhall not take place until work is well amt and not within
48 hours in summey and lonmger in cold weathar, al axposad surfaces
of walle, plers and sbutments must present a amooth uniforms surface

of aonorate mortar, and all &istig&rcmﬁntn must be effsced, and i
there are open or porous places they muet bo naatly filled wﬁth 1 teo

4 oement moriar., A1) finishing of surfacges must immedlately follew
tho removal of ths Torm, end in dry and hot weather such repairs shall
be protacted and kept mﬁlst feor maveral days. Do not remove forms or
supports under araehes until authorized by the Engineer.

HIXRRS,

fuitable type ar conorate mixer satisfactory to the Hngineer
must he provided. Nearly sll of the batoh typs of mixers uaing some
, form of oube or other shape, drum or box, suchk as the ¥Chleago®,
\ "Smith®, *Columbua¥ *Ransoms® y Or the lik will be satisfastory,
Hixers of the Qnﬁaailsa continucus type, aanaiaking of a trough with
shafts and Tlights, are not rscommended far mixing pravel oconcrete,

wnmz@u4-

"V Only frosk a&aau uaxer free from aolds or atrong alkalies,
#hall be used., HYeagure the a&&ar snd use a spray nossle, &o bnaﬁ &hﬁ
mixture will run uniformly wet as reguired.

‘ £11 materiasls shall be rirst mixed dry. iz equally long after

“ adding the water, so that no color of umnmixed materisl appears. A gome

petent Toreman mmat inapeoet and approve every batoh lesving the mashine.
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emeh ingredient. One. man of suffieient intelliigenee to understand
£he responsibility of his work must have the sole charge of putting
the cement into the mixer. . ' ,

PLACING CONCRETE,

\)_
N

' The concrets shall be placed lmmediately after mixing, and on
#uch parts of the work where s eomparatively dry mixture is bvest
guited to the requirements of econstruction as upon the inclined surface
and inelined slabs, the concrste shall be deposited in layers six
inekes thiek. Theme layers carried up level or parallel with the in-
alined surface and thoroughly rammsd as fast as deposited. The rame
ming of the 4ry concrete must be of such charscter as to thoroughly
‘sonsolidate the mixture and fiush the mortar against the forms and
around the reinforeing bars. ' ' , .
’ ~ Layers of sonerete shall not be tapered off in the forms oOF
for inclined surfaces as for sloping wall tops, but instead ghall have
square ends, stepped back with 10 or 12 inch threads ramming against
short planks, forming the riser of such threads, secured in place

. aeross the forma. :

: In connecting dry mixtures ef concrete to that already set,

the old surface shall be first cleaned, or roughened with wire brushes,
and then mopped with a mortar composed of ome part ¢f cement to two
parts of sand, or in lieu thereof the first applieation of conscrete
. to the old surfase shall be of wet mixture 1 to 5. Also wet the old
eonerete thoroughly before commencing. '

‘ Whenever practicable, the conerete shall be carried up to the
top of the exposed and smaller walls without ceggation. Ten feet is the
1imit for height of wet vomerete in forms tied 20 inehes apart verti-

~ eally with Ne. 8 or ¥o. ¢ wire. : _ :

. Wet mixtures of concrete shall generally be used except for
inolined slabs and on other surfaces necessary to finish on the same

day a8 sbove noted.

, . The wet mixtures shall be used quite sloppy s0 that ramming is
| mot feasible and instead the conerete is to be puddled and thareaghiy
worked around the reinforeed bars and inte toothings, angles, eorners,

and recesses of the forms.

- Upon the top of the wat masses of concrete of considersble
“thickness or upon the top of conerets depogited in water, when the
- water doss not cover the conerete, there will form a layer of light
substanee called laitance, which has little strenghh, and on retain-
jng walls and other important walls, especially at horisontal joint,
this material shall be thoroughby roughened wp and picked off so far
as possible before continuing the concreye on top of such walls.

FACING AND FINISH.

~ There will be no special faging mortar on the gides of plers
| walls or sbutments, but smeothly dressed lumber shall be used for the
forms on exposed parts of the work and the stones foreed baek from the -
forms by using a fine toothed spading fork or pene tamps, similar to
trask tamps. ' ) '

(12) | | -




The tops of axgasaa yi&ra ané shutments $0 have 1 inoch of
Sr 1 to ¥ eidewnll finish.,

Bpacial ina%raatiena will be givsn in regard to finish of

ﬁ | handrailing, spandrelsc pedestals, copings, snd other ornamental
, woxk for eaah Job, A

surefiully for atxnngth conveniance of acocons
for cl@aning and filling, alsc for ease in %aking dovn and moving.

- Forms shall be erected in a sudstantial manner and thoroughly
bracéd end tied togethar with rods of wire. On exuposed Taocen on
removal of the forms these wirves shall be out off at least Xik 1/2¢
beneath the gurface and the hole neatly filled with 1 to 4 mortar.

On the oxposad xurfaﬂen of nonorate work tha ylaaxa far foym lining
shall be dressed SESAERSIAS—tnd—cwe—edpe—te—uniferm—widtig, the ends
aut square and alaaely jointed, all put ap true &né plush ar with
Srus haxtara in striot aaaorﬁanas with the plans.

Farm lurber mast be cleaned off bafore ussd the second time,
Spaoial cars mug® be taken to do this on the exposed faoces. Spatiteras
of acnorete on the Torms must he olennad off at the end of the day's
gt

Care must be exeroised to keep Torms pluwd and true. bon't
load one ang ar a wall or pilar form, excepting no movament of form
andwavs.

In holding bars and atructural steal in position in forms it
is sometimes advisable to use L's or forgad bhraces. Such braces are

also useful in supporting the over-hung back form of reinforasd
rotaining wallsa.

Stop agnninga that would leak, with mortar, tin or wood.
Use tin or galvanized iron whers raqairaé to giv& & smooth finish.

PROTROTION OF CONUEETE,

In cold weather special instructions for laying aonerate will
be Turnishad by the Enginoer,

During warm and dry weather all uaﬂiy~buizk sonorate must be
- kopt wat for thyeo o Bix dayn after forms ave removed, and the
Enginesr may require protsction from the sun by Bearﬂﬁ 4 CANVRS.
Valls, plers or sbhutments balow prade shell be filled ageinst with
&a@th as soon as safs to do s0 after the removal of the forms so
that the eoncrete may thus hﬁ protected in hot, dry and freesing
weather,

EXPANSION JOINTS.

Expansgion joints nre to be looated as shown on puneral px
80 &8s Lo divide the entire work by vertical plsnes.

: The width of such Joint shall be aamyuﬁaﬁ on the assunp’
| that the expansion so~efflcient for conerete is the same as st
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that the maximum range of temperaturs for any work left exposed
eithey permanently or during aanatruﬂtian,-will:run=zraﬁf§§ré to
100 F, The change of length due to the temperature may be $u*¢kly

| ecomputed with mufficient accuraecy if taken at the rate of 1% in 1400 fest
| for each 10 degrees change in temperature. ‘ _ '

./ 8TEEL REINFORCEMEN]

Al)l steel rods as shown on the plans are for taking the
tensile stresgses in the conerete and the various dimensions of the
bars and the spacing of them are to be closely adhered to; also the
gpecificatione for the distance of such reinforeing steel from the
face of the concrete, ‘ ' :

- Bqusre twisted bars, or deformed bars3’uhall be used.

The Cup Bar, Dismond Bar, Johnson Bar, or bﬁh@rsahaving the
ares and dimengions as shown on the plans wlil ve acceppable.

' ~ A)1 of the reinforcing steel and portions of the struetural
‘steel that are to be imbsdded in the conerete must be free from paint, -
0i) or thiek rust or mcales. A thin coat of red rust assists in
aghesion of concrete rather than otherwise. f

sprICES,

‘Where splices are necessary they shall be made by lapping_thg
bars 30 diameters of the bars, and wired securely together with soft
wird not smaller than No. 1l4.

: The important splices and comnections are to be made with
agaeia1~sﬁnaze»ahsuldgred U bolt clips; they shall be truned up
tight with 24 ineh wrenches, just before placing conerete,

/ ERECTION.

The Contractor shall employ suitable and eompetent labor for
! eyery kind of work. The Contractor ghall furnish all ataging, piling,
/| eribbing, eentering, casing, and material of every description
/ required in the aréeti@n‘eilthg-gark; aﬁsa gli yi:it- 1nel&giug
| dredges, engines, pumps, pile drivers, derricks, mixing maochines,
>ﬁ e@agggwia Sr other aviiigaﬁas necessary for the earrying on of all
parts of ihe work. - ,

. The Contractor shall mske all provigions necesgary to maintain
and protect conduits, sewers, and other struetures, and shall repair
all damage oecasioned; shall provide watehmen, red lights, fences
and other preeautionary mﬁaaares‘nseesaaii t6 the pr@heatien of
peraons and prqpartg. The Contractor shall assume all risks for loss
or damage incurred by iece, floods, fire or other causes during the
construetion of the work, and until the same is aceepted.

LINES AND GRADPESB. . ‘ |

. Lines and grades will be established by the Engineer, but the
Contractor is alsc required to cheek all leading dimensions and clear-

.~ | anme® as & whole and in detail,and to become responsible for the exagt

i/ pesition of all parts of the work. The Engineer will provide for the

A" original "lay-out® inspection and cheeking ,but all detail work must be
provided for by the Gentraetor.(l4s . ‘ ~




THSPROTION,

, All materis) furnished by the Contrector shall be subjest to
the inspootion of the Bneinesr oy his duly eppointed apent, snd said
Bngineer shall have powsr to condemn all work which in his opinion
iz not done in meceordance with this contrant and specifioations.

After tha completion of the work, and befere the final accepte
anss thereof, the Qontrastor shall remove all temporary structures
and rubbish, and lesve the work and surrounding ground in a noat and
satisfactory oendition. The Conivsotor shall not allow any rubbish
or stone fTrom the plars or abutments to be left in the stremm. The
pame must be Jleaned out Lo the satisfection of the BEnpinser.

/[ TINS.

e The Contractor shall state in his did how leng it =will take
cgf him %o Tiniah the work and he shall bagin work in time 1o have the

contraot cemplated on the apesified date, and if he falls to come
plote the work therein apecified in the fime named, he shall be

lishle for the wages of the inupeotor from susch time for the oipe
Plation of the work until the final acoeptance of the ssme, and the
amount of such wages abaull be deducted from any monies whioh may be due
him from the acunty. | |

.\ oroEr,

Qi _ The work shall be prosscuted in such order as the Enginesr may
direot., He shall determine whether the conditions are favorable for
working and may suspend the work or any portdon of it, whenever in
his opinion the oonditioms ave such as will not inmure first-olass
2 ]

\\
\
\

The Centracter must be prepared to do axtys work that mey be
erdored in writing by the Enpinser, and for this he will be paid at
ourrent ocontract vetes for work of eimilar charsater, or 47 the work
should be of sush a class for whichk no rate is fized by current cone
tracts, the actual ramsonable cost to the Contramctor shall be deterw
mined by the Engineer, plus L8 per cent of said cost, The Contrastor
shall have no oleinm for compensation for the extrs work unless the
seme shall be ordeved in writing by the Engineer. :

| The Contrastor shall nanme a price complete for all of the
. work neosssary Lo give s fipished dbridge in every detatd, according
to the plans and these specifieatione, he shall alseo name & prioe pay
eubic ynrd for conorsie and excavation for sny extra gonorsve
in the foundetion should it be found necessary to go decper oy teo
make the foundation wider than shown by ths plans, in order teo seours
, good Toundation.

QD HODIPICATIONS, } |
\ | Any modifications of the prescribded lines,grades,positions,
methods or materiuls of oonstruotion whioh in the Jjudgmont of the
\ Engineer may be expedient, shall be made hy the Contractor.
- | (18)
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BTATION OF THE PLANS AND SPROTPICATIONS.

- The deolision of the Engineer shall contrel as to the inter-
, pretation of the plans and specificetions during the sxsocution of
the work thereunder, but this ahall not deprive the Tontrast of his
X, Jawfal righte to r&&rnaa after the ocompletion of the work for any
impreper orders or desclsions which may have been recelved during the
exsoution of the work,

TRANGVER OF CONTRACT,

The Contraetor shall net assign or transfer or sublst the
work or sny pard thereof, except on written recommendatioen of the
Bnginser, und with the approval of the Boeard. In case the Countractor
sublet, or under-lets; or makes a sub~contrsct, contrary to this seo-
tion, ke shall pay to the county s sun to be asaessed by the Hoerd,
and will be deemed liquidated densges, , ‘

BETIHATRS.

/ Approximste eotimates of the work dons and ths material furn-
/ ished shall be meds on or about tho last day of the month, snd &
7 walustlon of the geame in proportion Lo the contract prices for the
- somplate work will be made by the Enginesr. The partial estimate
?S_/ made by the Engineer will be paid in ocash to the Contracter on or

=

shout the 10th dey of the following month, less a reduction of 20
per cent upon said valuation whioh shall ﬁe ratained wntil the final
atmpletion of the work, :

)\/ J m*

, _ Whenovar the word *Ea&r&” is used in theas apecifiaetions, it
CO shall meen the Foard of County Commissioners of 5t. Joseph Couniy,
 Indlana, . :
3 / PHORITY OF ENGINRER,

/ I Tha work wnder this contrast in its progress and with respact
/ to sll details shall be under the aupervision of the Enginear. It
/ shedl bs his duty to ses that all material used in the work is aow

/  eoyding to the contraot and apecifiscationa.

i Tig sote and sach and all of them shall be under the erdey
fb/ and dirsotion and subjeet to the approval of the Board, and in all
|  gpeneral smd detall spsolfieastions where he is authorised Lo ovder,
direot .approve or disapprove, or do other asts or things, it is
understood that his orders, directions and approval or &is&ngevm&,
/| or other acts, ara aubject to review snd approval or disspproval by
the Roard. aly inspectors, alse, shall ke under the special super-
vislon and Airection of the Engineér in osaxrying out the ordsyrs of
the Board, but his acts in like menner shall be subject to review
approvel or disapproval of the Bosrd. It is understood that the
adoption of the general and detail specifiocations, the Engineer, his
nesistants, deputisas, and the inspeoters in the employ of the Bourd
.. are ordered and direated by the Bosrd to do the acts and perform the
| .duties presoribed hersin for each, but that all sots upon their part
. and each of them ars subject to the approvel or disapproval of ihe
\ Bourd =nd shell not bs binding upon the Board untid approved by the

o

£
t
i
Ny
5
1
H




NAME PLATES,

Two pairs of bromee name plates shall be furnished by the
Contractor. They shsll be of a design approved by the Ingineer and
bullt into the readway side of the abutment pedesislas or such other
plages as may be directed by the Enpineer; one palr of sach plate
being insoribed with the name of the Xngineer and County Officianls
and the vear of the completion; the other (o be inscribed with the
name of the Coentrsoloer,

/Y PINAL PAVHRNT.
| Upeon tha csomplation and final accaptance of the work, the

Gontraotor shall be promptly paud the balance of the mantxnﬁi prige
\ which then reomains dus and unpaid. u

Board -

Y Py T, S I Ty O

Enginear -

t

1 hereby certify that the apove spacificabtiona urs the
offriaisal specifications ¢f the Board for the

L

Adepted | SO , 19 by the Poard of County Comuisslon®rs.

Aunditor..
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