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Lime, hydraulic. See H ydrauliclime 
in cement, limited in sea water, 

3u 
in Portland cement, 62 
manufacture, 52 
mortar, where used, 42 
of Teil, 52 
of Teil, definition, 2d 
unslaked, 15 6 
weight and volume of, 156 

Limestone, chemical analyses, 710 
for cement manufacture, 709 
method of analyzing, 745 
specific gravity, 163 

Limestone concrete, weight, 3 
Line of pressure in arches, 5 5 5 
Liter, English equivalents, 10 
Literature, references to, 725 
Little Falls, N. J., feed tank, 7 oo 
Live loads for highway bridges, 541 

railroad bridges, 543 
Loads, bridges, 541 

column, 623 
distribution from slab to beams, 

431 
floor, 610 
foundation, safe, 643 
roof, 618 

Loam, bearing power, 640 
effect upon mortar, 154a 
weight of, 662 

Lock-woven steel fabric, 506 
Louisville cement, chemical analysis, 

47 
definition, 2d 

Lubricating forms, 296 
Lug bars, 506 
Lye and alum, waterproof wash, 342 

Machine mixing vs. hand, 251, 372 
Magnesia in cement for sea water, 310 
Magnesia in Portland cement, tests, 

56 
limiting percentage, 5, 30 

Magnesian lime, 53 
chemical analysis, 47 

Manufacture cement, 705 
Manufacture lime, 52 
Manufacture Natural cement, 722 
Manufacture Portland cement, 707 

processes, 710 
raw materials, 55, 708 

Manufacture Puzzolan cement, 7 2 3 
Manure, effect upon concrete, 393 
Marine construction. See also Sea 

water 
References, 7 34 

Mari for cement manufacture, 709 1 

Mari for cement !manufacture, chem­
ical analysis, 7 ro 

Mass concrete, forms, 29 3 
McKibben, Arches, 533 

T-beam tests, 480 
Measurers for materials, automatic, 

264 
Measuring box, illustration, 18 
Measuring materials for concrete, 2 5 2 
Measuring water for concrete, 266 
Mechanical analysis, 193 

broken stone, 198 
conversion to granulometric com-

posi tion, 1 5 1 
curves, plotting of, 196, 77 5 
proportioning, 206 
sieves, 194 
typical sands, 194 

Melan system, 506 
Melan system of arches, 537 
Metal lath, walls plastered, 627 
Meter, English equivalents, 10 
Metricsystem, ratios for convertin~, 9 
Metric units of strength, convertmg 

to English units, 93 
Mica, effect on strength of mortar, 

154c 
Microscopical examination of cement, 

II5 
Mild steel vs. high carbon, 413 
Mili, ball, ¡r 5 
Mili construction, cost, 608 
Mili, tube, 716 
Millimeter, ratio to inch, ro 
Mínimum depth of T-beams 424, 525 

example, 470, 471 
Mixers for concrete, 256 

batch, 256 
continuous, 256 
duplex paddle, 258 
gravity, 263 
revolving pan, 258 
rotary, 258 
rotary cube, 258 

Mixing concrete, 251 
belt conveyors, 2 72 
Blackwell's Is. bridge piers, 274 
Cambridge bridge piers, 271 
Cambridge Electnc Light Sta-

tion, 269 
cautions, 2a 
central plant, 268 
Chalmette docks at New Orleans, 

2 75 
Charlestown bridge pier, 269 
Chicopee River dam, 269 
detail directions, 20 
East Boston tunnel, 271 
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Mixing concrete, gang, 2 54 
hand, 251 
hand vs. machine, 2 s 1 , 3 72 
Harvard Stadium, 269 
Jerome Park reservoir, 2 7 5 
machine, 255 
Painesville bridge, 2 7 5 
Parsippany dike, 27 3 

·platform over mixer, 266 
specifications, 36 
stationary plant, 267 
time, 9 
Williamsburg bridge pier, 27 3 

Mixing machinery, portable, 264 
Modulus of elasticity of concrete, 403 

beams vs. columns, 406 
cinder concrete, 394 
determining of, 403 
effect of consistency, 407 
in coml;lression, 403,405 
in tens10n, 408 
Kirnball's tests, 405 
ratio of moduli, 403, 408, 529 
tests with different proportons, 

404 
Modulus of elasticity of steel, 402 
Moist closet, illustration, 7 5 
Molded blocks, 307 
Mold, for adhesion test, 122 

for briquettes for tension, 7 2 
for concrete -cubes, 397 

Molds for concrete. See Form 
Molds, pouring concrete, 628 
Moment, bending, concentrated load, 

441 
crown, arches, 551 
diagrams, 522, 524 
diagram, co~tinuous beam, 435 
for beam des1gn, 439 
formulas for, 434 

Moments of inertia, table 438 
effect of varying, 4.10 

Moments of resistance of beams, 7 53 
Money, foreign, U. S. equivalepts, 10 
:\fonier system, 506 

arches, 537 
Mortar, affected by freezing, tests. 

,'l2 I 

affected by sea water, 309 
composition of various, 136 
compressive tests of prisms. 406 
definition, 2d 
density, 138 
elasticity tests of prisms, 406 
effect of regaging. r 5 7 
Feret's testsof strength, 136,146 
gaging with sea water, 159b 
porosity, 127 

Mortar, selection of sand, 149 
strength and composition of, r 32 
table of quantities and volumes, 

229 . 
tests. See Cement testmg 
tests with coarse vs. fine sand. 

149 
tests of sand for, 159 
weight, 3 
yield tests, 1 29 

Mushroom system, 506 
Mushy concrete, 280 
Mushy concrete, rammers, 282 
Mystic River bridge, 590 

Natural cement. See also Cement 
Natural cement, affecled by freezing. 

320 
chemical analyses, 4 7 
c!assifica tion, 49 
definition, 2d, 31 
growth in strength, roo 
manufacture, 722 
specifications, 31 
vs. Portland cement mortar, 

cost, 43 
weight, 2d 
wbere used, 41 

Natural Portland cement, 48 
lXeutral axis, location of, 416 

table, 52 r 
Talbot's formula, 479 

Newbury, Spencer B. Chemistry of 
Cements, 54 

New York subway, 347, 693 
Notation, standard, 529 

Offi.ce building construction, cost, ?º7 
Office buildings. See lngalls bwld-

mg 
Ogden, Utah, dam, 678 
Oil, effect u pon concrete, 39 3 
Oil for greasin~ forros, 296 
Organic impunties in sand. 1 59a 
Ornamental construction, 628 

Pacific Coast Borax Co., factory, 621 
tire, 331 

Paddle mixers, 2 5.8 . 
Paint, cement forº protectmg steel, 

33º 
Painesville bridge. 2 7 5 
Parabola, construction of, 77 5 

theory of stress, formulas, 761 
vs. straight line theory, 407 

Parker's cement, definition, 2d 
Parmley 1ystem, 506 
Parsippany dike, mixing plant, 2 7 3 
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Paste. See also ~lortar 
definition, 2d 
weight and volume, 3 

Pavement, strect, 606 
Peat, effect of. References, 741 
Penstock, Grenoble, France, 684 
Percentage of cement in concrete, 

298 
Percolation. See Permeability 
Permeability. See also Water-tight­

ness 
Permeability. References 7 34 

cement, effcct of percentage of, 
35 1 

concrete, 3 38 
coarseness of sand, effcct of, 353 
laws of, 340 
method of testing, 347 
mortar, 128. 338 
pressure, increase with, 35 1 
results of tests, 351 
shape of stone, effect of, 35 1 
size of stone, effect oí, 352 
specimen for testing, 348, 349, 

35° 
tables, 352, 353 
tests of cement and mortar, r28 

Philadelphia subway, 347, 693 
Pick for facing concrete, 289 
Picked surface of concrete, 290 

• Piers, B!ackwell's Is. bridge, laying, 
274 

bridge, 654 
Cambridge bridge, 2¡r. 305 
Charlestown bridge, 269, 303 
design, 655 
reservoir, 696 
standard, l\, Y. C. R. R., 657 
Williamsburg bridge, laying, 27 3 

Piles of concrete, 650 
Boston Woven Hose and Rubber 

Co., 654 
cast, 651 
cores for, 652 
reinforced, 65 r, 654 
sheet, 653, 655 
with enlarged footing, 653 

Piles of timber, 640 
concrete capping for, 641 
formula, 640 · 
safe loads, 640 
spacing, 641 

Pipes, circular, 694 
Placing concrete. See Depositing 
P!ane section before and after bend-

ing, 402 
Plants for making concrete, 266 
P!astering, 292 

Plastering, for water-tight work, .H 1 
Plaster of Paris. See also Gypsum. 

effect of. References, 742 
effect on time of setting, 90 

Plasters and coatings, 318 
Plastic concrete, 308 
Poles, telegraph, 702 
Polio~ boards of concrete, 653 
Poros1ty. References, 7 34 

concrete, 339 
different mortars, r 27 
tests of mortar, 12 5 

Portable mixing machinery, 264 
Portland cement. See also Cement 

affected by freezing, 319 
brief specifications, 29 
chemical analyses, 4 7, 7 , o 
color, II J 
composit1on, 58 
definition, 2d, 29, 48 
full specifications. 29 
growth in strength, 99 
manufacture, 707 
materials for manufacture, 55. 

708 
method of analyzing, 745 
structures requiring, 41 
vs. '.\atura! cement mortar, cost, 

43 
weight packed and loose, 2d 

Pounds per sq. in , ratio to kg. pcr 
sq. cm., 9, 93 

ratio to tons per sq uare foot. 1 o 
Probst's tests on corrosion JI steel 

336 
Pressure. earth See Earth p-t•ssure 
l:"ressure. line of. in arc11es. 555 
Prisms, strength of, 369 
Production of cement, 706 
Proportioning concrete, 183 

arbitrary selection, 187 
cautions, 2a 
determination of cement, 186 
elementary directions, 1 3 
French method, 192 
Fuller's method, 202 
importance of proper, 183 
inaccurate methods, 190 
in practice, 21 3 · 
laws of, 204 
materials by weight, 265 
mechanical analysis, 193 
mechanical analysis diagrams, 

206 
methods of, 184 
practica!, during progress of 

work, 211 
princi ples, 185 
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Proportioning concrete, Rafter's 
method, 192 

sea-water construction, 316 
tria! mixtures, 210 
typical structures, 2 1 2 
units for, 217 
void determination, 189 
volumetric synthesis, 21 o 

Proportioning concrete, volumes, 218 
water-tight wor~, 339 ... 

Proportions, expressmg, 21 7 ¡ 
for concrete floors, 6 15 4 

for concrete sidewalks, 594 
for various structures, 14 
raw material for Portland cement, 

s 'i, 708 . h 
saiid and stoneaffectmgstrengt , 

174 
specifications for concrete, 35 

Protection of metal. 327 
References, 7 35 

Puddling concrete, 28 1 

Pug mill, 720 
Pulverized rock, effect upon water­

tightness, 343 
Purity test for cement, 4 
Puzzolan cement, 50 . 

added for water-t1ghtness, 342 
chemical analysis, 4 7, 7 24 
definition, 2d 
effect of addition. References, 742 
manufacture, 7 2 3 . 
mixed with Portland, m sea 

water, 313, 317 
water-tightness, effect u pon, 342 
where used, 42 

Quakin~ concret~, 280 
Quantities matenals. References, 

743 
for concrete, 14, 231 
for concrete sidewalks, 596 
for mortar, 229 
for rubble concrete, 298 
formulas, 16, 221 

Quartering, metho~. 398 
Quicklime. See Lime. 

Rabitz system, 5o6 . . 
Rafter's method of proport1onmg, 192 
Railroad bridges, hve loads, 543 
Rammers, for dry concrete, 281 

for mushy concrete, 282 
Ramming concrete, 281 
r II labor, 9, 283 
Ransome system, 5o6 
Reaction at supports, formulas, 433 

Rectangular heams. Sec Beams, 
reinforced 

References to concrete literature, 
72 5 

Regaging mortar and. concrete, 15 7 • 
effect upon adh_es1on, 159 
effect upon settmg, 159 
retarded set. References, 74~ 

Reirrforced beams. See Beams, rem­
forced 

Reinforced columns, 489. 
See also Columns 

Reinforced concrete, 399 
brief laws, 7 
strenith. References, 740 
workmg stresses, 5 2 7. 

Reinforced concrete footmgs. Sec 
Footings 

Reinforced floors, 609 
Reinforced slabs. See Slabs 
Reinforcement. See also Steel 

arch, 535 
beam, types, 453 
caution, 2a 
diagonal tension, example, 4 7 2, 

473,474 . . 
placing, specificatlons, 37 
stirrups, types, 455 
typical floor, beams, and col-

umns, 61,3 
vertical and inclined, 448 

Removing form~, 296 . 
Repetitive loadmgs, tests of beams, 

481 
Reservoirs, 69 5 

References, 7 35 
Albany Filtration Plant, 696 
Astoria Water Works, 346 
circular, design, 701 
covered, 695 
floors, 696 
open, 695 
p1ers, 696 
roofs, 698 
storage, 701 
walls, 696 
Waltham, 701 
waterproofing, 346 

Reset concrete, 308 
Residences, 704 . 
Retarded set. See Regagmg 
Retaining walls. 659 . . 

angle of interna! fnchon, 662 
backing, 662 
copings, 674 
earth pressure, 663 
foundations, 660 
gravity section, 661 
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Retaining walls, reinforced concrete, 
667 

table for gravity sections, 66 r 
T-type, design of, 668 
with counterforts, design of, 67 r 

Revolving pan mixer, 258 
Revolving screens, 240 
Rib shortening, effect in arches, 558 
Roadbeds, 703 
Rock, bearing power, 639 
Rockingham Power Company, 

washing plant, 250 
Rods. See Bars 
Roebling system, 506 
Roller, dot, for sidewalks, 602 
Rollers for conveyor belt, 272 
Rornan cement, chemical analysis, 4 7 

definition, 2d 
Roofs, construction, 6rR 

loads, 618 
reservoirs, 698 

Rosendale cement, chemical analysis, 
47 

definition, 2d 
Ross Drive bridge, 590 
Rotary kilns, for dry materials, 7 [ 1 

for wet materials, 719 
vs. stationary, 722 

Rotary mixers, 258 
cube mixer, 258 

Roundhouse, 703 
Rubble concrete, 296 

Boonton dam, 300 
core walls, 678 
costs, 675 
definition, 2d 
labor, 300 
laying, 300 
proport1on of rubble, 299 
quantities of materials, 298 
table of materials, 236 
table of volumes, 237 

Rusting of steel in concrete beams, 
tests, 336 

Rust prevention, 327 
Rusty steel, protection, _¡28 

Salt in mortar, 324 
References, 742 
percentage to u,e, 325 

Sampling cement, standard method, 
64 

Sampling iron, illustration, 64 
Sand, absolute volumes, 145 

American ?'S. European stand­
ards, 90 

hearing power, 640 
cautions, 1 

Sand, characteristics. Rcferences, 
736 

chemical composition of. 1 ,Qb 
coarseness, effect on permeabil-

353 
compacting, 181 
comparative tests, 151 
cost, 25 , 
cost of screening, 239 
defining coarseness, 18 r 
effective size, 182 
effect of shape of grain, r;4 
effect of size, 14 7 
essentials, 1 
Feret's 3-screen analysis, 1.12 
for sea-water construction, 3, 6 
¡¡-ranul_o~etric composition, 142 
1mpunttes, 154a 
microscopical examination, 159 h 
moisture in, 176 
mortar tests with various, 1 36 
photographs, 1 7 5 
properties, 5 
selection, 12, qc¡ 
shaken vs. loose, 145 
shar¡:mess, 154a 
spec1fic gravity, 163 
specifications, 33 
standard, 7 r 
table of quantities for mortar, 

229 
tables of quantities for concrete, 

231 . . 
tests for mortar and concrete, 

159 
tyl?ical mechanical analyses, 200 
uruformity coefficient, 181 
vs. screenings, 153 
washing, 250 
water for gaging, 179 
weight of, 223, 662 

Sand cement, definition, 2d 
manufacture, 48 
use of, 42 

Sa_ndstone concrete, weight, 3 
Sandstone, specific grav1ty, 163 
Sawdust, effect of. References, 742 
Scales for cement, illustration, 68 
Schoefer kiln, 721 
Schulter system, 506 
Scofield system, 506 
Screened vs. unscreened gra,·el or 

stone, 188 
Screening sand and gravel, 23c¡ 
Screenings, effect of moisture, 1 ¡6 

properties of, s 
specifications, 33 
vs. sand, 153 
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Screens, inclined, 240 
rotating, 240, 246 

Sea water. References, 7 36 
action of sulphate waters, J 1 o 
concrete in, 308 
effect of, 8, 309 . 
experiments w1th cement m, 312 
gaging with, 159b 
laying concrete under water, 301 
marine construction. Refer-

ences, 7 34 
sign of injury from. 310 

Set. flash of ce-nent, 2a 
Setting of cement, arbitrary periods, 

88 
brief tests, 4 
chemical process, 5 7 
European tests, 89 
flash set in concrete, 2a 
rate, 90 
rega¡¡-ed mortar, 159 
rise 111 temperature, 1.~o 
specifications, ;,,;atural cement, 

31 
specifications, Portland cement, 

JO 
standard tests, 7 o 

Setting of cement, typical cements, 
90 

Sewers. See also Conduits 
References, 7 .'!7 
Chicago Clearmg Yard, 683 
~- Y. Transit Commission, 686 
Williamsport, Pa., 683 

Sharpness of sand, 154a 
Shear, chimney, 772 

computation in beams, 446 
crown, arches, 5 5 1 
diagonal tension, 443 
honzontal, in a reinforced beam, 

443 
strength of concrete, 382 
vertical, in a reinforced beam, 

442 
vertical, in flange of a T-beam, 

442 
working stress, 528 

Shears and bending moments, 433 
diagrams, 435 

Shcaring forces in beams and slabs, 
441 

Shearing tests of concrete, 382 
Schuylerville, ~- Y., dam, 677 
Sheet piling, concrete, 65 ,, 655 
Shrinkagc. See Contraction 

reinforcement, 499 
Sidewalks, 593 

affected by frost, 602 

Sidcwalks, color, 595 
cost and time of construction, 

604 
foundation, 598 
materials, 593 
method of laying, 598 
proportions of concrete for, 594 
thickness, 598 
tools, 597 
vault light construction, 603 
wearing surface, 600 

Sieves, American vs. European, 8.¡ 
for mechanical analys1s, 194 
for sand tests, 1 59a 
for standard ccment tests, 67 

Si!ica cement. See Sand cemcnt 
Silos, 704 
Slabs, reinforced, 42 1 

cross reinforcement, .p2 
design, 421 
example of design, 469 
flat, 483 . 
ratio of steel, computmg of, 422 
shearing forces, 44 1 
span of continuous, 431 
square and oblong, 422 
tables for cinder concrete slabs. 

5 15 
tables for flat slabs, 5 18 
tables of safe loads, 512-515 
weight of, 612 

Slab load, distribution to the sup­
porting beams, 431 

Slag cement. See Puzzolan 
definition, 2d 
mixture with cements, 317 

Slag, chemical analyses, 7 24 
for Portland cement manufac­

ture, 709 
for Puzzolan cement, 723 

Slate, specific gravity, 163 
Soap and alum waterproof mixtnre, 

344 
Soap for greasing forms, 296 
Soda, effect oí. References, 7.¡ 2 
Soil, bearing power, 639 
Soundness of cement, 101 

apparatus for steaming, 78 
appearance of pats, 104, 108 
brief tests, 3 
elementary directions for test-

in~, 79 
spec1fications, Natura! ccment, 

32 
specifications, Portland cement. 

30 
standard test, 7 7 

Spacing of stirrups. See Stirrups 

-
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Spacing of tension bars in a beam, 1 

459 
Spandrels for arches, 538 

filled, 538 
open, 539 

Specific gravity, cements, 81 
cinders, 16 3 
device for dropping material, 8I 
grave!, 16J 
Le Chateher's apparatus, 66 
sand, 163 
gpecifications, :-;atura! cement, 

31 
specifications, Portland cement, 

30 
standard cement test, 65 
stone, 162, 163 
test for sand and stone, 164 

Specifications. References, 7 37 
first-class or high-carbon steel, 38 
mild steel, 34 
:-:atura! cement, 31 
Portland cement, 29 
Portland cement concrete, 32 
proportioning concrete, 217 
reinforced concrete, 32 
waterproofng, 344 

Specimens for testing concrete, 395 
Specimens for testing permeability, 

348 
Stadium, Harvard. See Harvard 

Stadium 
Standard notation, 529 
Stairs, design, 617 
Stand-pipe, Milford, Ohio, 700 
Stationary kilns, 7 2 1 

vs. rotary, 722 
Steaming. See Soundness 
Steaming apparatus, illustration, 78 
Steel, adhesion to concrete, 456 

adhesion. References, 728 
areas and weights of rods, 507 
area in T-beams, 426 
area in T-beams, diagrani, 525 
area in T-beams, example, 470, 

471 
bars. See Bars 
bending tests, 415 
bond to concrete, 456 
chemical union with cement, 330 
high carbon vs. mild, 413 
modulus of elasticity, 402 
protection by concrete, 327, 337 
protection. References, 7 35 
quality for reinforcement, 413 
reinforcement of arches, 535 
rods. See Bars 
spacing of bars: in beams, 459 

Steel, specifications for first-class, 38 
specifications for mild, 34 
types of bars, 505 
working stress, 5 29 
yield point, 4 13 

Stirrups, 445 
beams, rectangular not requir-

ing, 455 
diameter, 453, 472 
illustration of action of, 445 
in continuous beam, 450 
points, where not needed, 451 
spacing, 450, 472 
spacing, graphical method of, 

452, 47 3 
types, 452 

Stone, broken. See Broken stone 
Stone, compressive strength, 392 

specific gravity, 162, 163 
washing of, 250 

Stone crushers, 242 
Stone crushing, 241 

cost, 246 
Storage of cement, 239 
Storage reservoir, 701 
Straight line theory of reinforced 

beams, 415 
Street pavements, 606 
Strength, compressive. See Compres­

sive strength 
transverse. See Transverse 

strength 
shearing. See Shearing strength 

Strength o' cement, 99 
affected by fineness, 83 

Strength of cinder concrete, 394 
Strength of columns, 3 7 1 
Strength of concrete, 354 

References, 7 38 
consistency, effect of, 383 
cubes vs. cylinders vs. columns, 

37º 
density, relation to, 204 
eccentric loading, effect of, ~72 
effect of fine material in filhng 

voids, 154c 
growth, 374 
heat, effect of, 335 
laitance, effect of, 384 
laws, 6, 390 
machine vs. hand mixed, 372 
percentage of cement, effect of, 

392 

quality of stone, effect of, 390 
relative proportions of sand and 

stone, affect of, 17 3 
safe, 29, 37 3 
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Strength of concrete, size of stone or 1 
grave!, effect of, 389 

tables, 360, 376 
Strength of mortar, 99, 132 

affected by freezing, 323 
affected by impure sand, 1 54a 
affected by lime, 154d 
affected by mica, 154c 
affected by quantity of water, 

l 5 2 . 
affected by s1ze of sand, 14 7 
Ferct's formulas, 140 
Feret's tests, 136, 146 
gaging with sea water, effect of, 

r59b 
laws, 6, 133 
relation to density, 1 34 

Strcngth of reinforced beams, tables, 
509, 519 

Strength of reinforced slabs, tables, 
:;12, 515 

Stress-deformation curve, 403 
Stresses, working unit, in arches, 583 

in reinforced concrete, 527 
Stretch in concrete. See Elongation 
Structural steel, protected by con­

crete, 337 
reinforcement of columns, 49 7 

Structures, miscellaneous, 702 
Subways, 692 

design, 692 1 
:\'ew York, 347,693 
Philadelphia, 347, 693 

Sugar, effect of. References, 742 
Sulphate of lime in cement material, ' 

56 
Sulphate waters, effect on concrete, 

310 
Sulphuric acid, effect on concrete, 

310 
limit in Portland cement, 5, 30 

Sulphuric anhydride. See Sulphuric 
acid 

Surfacin~ walls, 288 
specifications, 37a 

Systems of reinforcement, 504 

Tables. See also mattcr in question. 
arcas, weights and circumfer­

ences of bars, 507 
beams with steel in top and 

bottom, 516 
chimney design, 635, 636 
constant C, for design of rein-

forced beams, 5 19, 520 
depth of neutral axis, 5 21 
earth pressure, 66 5 
flat slabs, 5 18 

Tables, retaining walls, 661, 66 3 
safe loadings for rectangular 

beams, 509, 510, 5n 
safe loadings for slabs (for design-

ing), 512, 513 . 
safe loadings for slabs (cmder 

concrete), 514 
safe loadings for slabs (for 

review), 514 
Talbot's reinforced beam tests, 410, 

477 
Tallow, effect of. References, 742 
Tanks, 698 

References, 7 35 
construction, 699 
Illinos Steel Co., 700 
for immersing briquettes, 76 
Little Falls, N. J., 700 

Tar for waterproofing, 344 
T-beams reinforced, brcadth of 

flange, 424,470 
design, 423 
deta1ls of design, 426 
diagram for design, 5 2 S 
economical depth, 425 
economical depth, example, 470 
example of design, 469, 4i1 
McKibben's tests, 479 
minimum depth, 424 
minimum depth, example, 470 
shear, vertical, in flange, 442 
steel, area of, 426 
steel area, example, 4 70, 4 ¡r 
web determined by shear, 424 
web determined by shear, exam-

ple, 470, 471 
Teil, lime of, definition, 2d 
Telegraph poles, 702 
Temperature, Boonton dam, 285 

effect on strength, 322 
rise in concrete while setting, 131 
rise in mortar while setting, 130 

Temperature stresses, 499 
arches, 555 
reinforcement, 499 
table of percentage of reinforce­

ment, 502 
Tensile resistance in concrete, 412 
Tensile strength. References, 7 39 

cement and mortar, 99 
machines for testing, 93 
specifications, N" aturalcemcnt, 31 
specifications, Portland cement, 

4, 30 
standard cement test, ¡ 5 
various mortars, 136 
vs. compressive, 119 
vs. fiber stress, 121, 134 
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Tension, diagonal, 443 
chimney, 772 
computation, 446 
illustration, 44.'i 
reinforcement for, example, 4 72, 

473, 474 
working stress, s 28 

Terracotta, substitute for sand, 1 56 
vs. concrete, 3.33 

Testing cement. See Cement testing 
Testing concrete, form for records, 

396 
specimens, 39 5 

Testing machines, compressive, r 16 
tensile, 93 

Testing permeability, 347 
Testing sand for concrete, 159 

sieves for, 159a 
washing tests for organic 1m­

purities, 159a 
Testing steel, specifications, 39 
Tests. See material in question 

See also Cement testing 
Thacher rods, 506 
Theory, of a concrete mixture, 186, 

220 
reinforced beams, 7 51 

Thermal conductivity of concrete, 
335 

Three-hinged arch, 546 
Thrust arches, effect of, SS s 
Thrust at crown, arches, 551 
Ties, railroad, 703 
Tile, concrete, 629 
Time, building forms, 9 

facing concrete, 289 
filling barrows, 9 
mixing and laying concrete, 9 
ramming'concrete, 283 
screening sand, 239 
sidewalk construction, 604 

Tonne, English equivalents, 10 
Tons, per sq. ft., ratio to lb. per sq. 

in, 10 
Tools for concrete work, r¡ 

for sidewalk construction, 597 
Transporting concrete, 276 
Transverse strength, concrete, 378 

concrete, table, 3 7 6 
various mortars, 136 
vs. compressive, 134, 381 

Transverse stress, formula, 379 
Transverse tests of cement, 120 
Trap concrete, weight, 3 
Trap, specific gravity, 163 
Triangle mesh, 506 
Triangles, Feret's, 144 
Trowel. edging. 602 

Trowel, plasterer's, 601 
Troweling surface for water-tightness, 

341 
Trussit system, 506 
T-shaped beams. See T-beams 
Tube mill, ¡r6 
Tubes for depositing under water, 303 
Tunnels, 68q 

References, 743 
closing leaks, 691 
conduits, 688 
construction, 690 
design, 689 
East Boston, 689 
Harlem River, 689 
Pennsylvania R. R .. 689 
Pittsburgh, Carnegie & Western 

R. R. , 689 
Turrteaure's reinforced beam 

tests, 408 
Two-hinged arch, 547 

Uniformity coefficient of sand, 181 
U nsoundness. See Soundness 

Vassy cement, 49 
chemical analysis, 4 7 
definition, 2d 

Vault light construction, 603 
Vegetable impurities, 154b 
Vicat needle, illustration of, 69 

vs. Gillmore needle, 89 
Vissintini system, 506 
Voids, definition, 2d 

in aggregates, laws, 160 
in concrete, 339 
in grave! vs. broken stone, 174 
in mixed aggregates, r68 
in mortar, 127 
in pile of spheres, r 68 
in sand and stone, determining, 

165 
in sand and stone, tables, 166 
in sand, effect of moisture, 176 
proportioning concrete by, 189 

Volume of concrete, formulas, 221 
tables, 234 

Volume of loose concrete, 277 
Volume of mortar, tables, 229 
Volumetric composition of mortar, 

l 3.5 
Volumetric synthesis, 210 
Volumetric tests, concrete, 140 

mortar, r 38b 

'Nalls, 619, 621 
cellar, 619 
cutter for facing, 289 

INDEX 807 

Walls, facing, 288 
forms, 621 
hollow, 623 
illustration of reinforcement, 613 
mortar, plastered upon metal 

lath, 627 
photographs of surfaces, 290 
placing concrete, 623 
reservoir, 69 6 
retaining. See Retaining walls 

Walnut Lane bridge, 532,592 
Waltham reservoir, 701 
"IV ashed surface of concrete, 290 
W ashing plant, Bellows Falls Canal 

Company, 250 
Rockingham Power Company, 

250 
Washing sand and stone, 250 
Washing test for organic impurities, 

159a 
Water, approximate percentages for 

testing cement, 87 
depositing concrete under, 301 
effect of excess in concrete, 302 
effect upon strength of mortar, 

152 
for chemical combination, 85 
for mortar of normal consist-

ency, 88 
for paste and mortar, 85 
in concrete. See Consistency 
in concrete. References, 743 
measuring for concrete, 266 
required for gaging sand, 179 

W aterproofing, alum and !ye, 342 
asphalt, 344, 346 
materials and methods, 344 
felt, 344 
specifications, N. Y. Subway, 344 

W aterproofing, treatment of surface, 
341 

granoli thic finish, 341 
grout, 342 
plastering, 341 
troweling surface, 341 

"\Vater-tight concrete, construction 
without waterproofing, 34 7 

laying, 338 
proportions for, 339 
thickness for, 340 
treatment of surface, 341 

W ater-tight joints, 286 
W ater-tightness, 338 

alum and soap, effect of, 344 
brief la ws, 8 

Water-tightness,conduits, 681 
effect of consistency, '338 
effect of lime and Puzzolan 

cement, 342 
experiments, 34 7 
pulverized rock, effect of, 343 

Wear, ability to withstand, 654, 
W earing surface, concrete sidewalks, 

600 
W earing tests of mortar, 12 S 
W eighing machine, automatic, 7 r 3 
Weight, bag of Natural cement, 31 

bag of Portland cement, 29 
barre! of Natural cement, 31 
barre! of Portland cement, 29 
broken stone, 249 
cement, affected by age, 115 
cement, affected by fineness, r 14 
cement, loose and packed, 219 
cement, test, II4 
concrete, 3 
concrete of different propor-

tions, 362 
concrete, loose, 2 7 7 
concrete in slabs and beams, 61 r 
concrete, table of tests, 3 7 6 
earth, 662 
grave!, 662 
hardpan, 662 
lime, 156 
loam, 662 
mortar, 3 
muck, 662 
proportioning concrete by, 265 
sand, 223, 662 

Welded wire fabric, 506 
W eston aqueduct, 682 
W et concrete, 280 

depositing through trough, 278 
for protection of steel, 328 

Wheelbarrow, illustration, 18 
loads, 9 
time filling, 9 

Williamsburg bridge mixing plant, 
2 73 

Williamsport, Pa., sewer, 683 
W oolson tests, fire resistance, 335 

conductivity of concrete, 335 
Wünsch system of arches, 538 

Yale University dome, 626 
Yield tests of cement and mortar, 129 
Yield point, effect on reinforced 

beams, 413 
req uired in first-class sieel, 39 


