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CaO l ·t th lag is useless; the majer, when the ratio SiO
2 

falls be ow um Y e 5 

ratio of aluminato silica must be between o.45 and o.50. According to 11r. 
Prost, the composition of slags habitually used in the manufact~re of Puz
zolan cements must be nearly represented by the formula 2 S1O2, Al20,, 

3 CaO." . 
1Ir. E. c. Eckel* gh·es the following analyses of slag and slag cement. 

Analyses o/ Slags i11 Actiwl Use and Compositio11 o/ Slag Ceme,zts 

CON'STITUE!'-l"T, 

SiO, ........ · · ······· 
AhOa ............ . .. . 
FcO ....... ......... . 
CaO . ....•.... •. .... 
MgO ............... . 

26.24 
24.74 
0.49 

46.83 
o.88 

CaS ......... · ·· · ··· · o.59 
caso.... .. . ......... º·32 

s ............ ····· .. 
SOa ....... ......... · 

3•·5º 
16.62 
0.62 

46.10 

32.20 
15.50 

Loss on ignition .... • • 

~¡~ }·......... . ... . . i.¡8 1.46 1.49 

~io~ª } . . . . . . . . . . . . . . o.93 0.52 0.48 

19·5 
1 7·5 

CUIE~"T 

22-45 
13.95 
3·3º 

51.ro 
1.35 

o.35 
7·5º 

28.95 
IJ.40 
0.54 

50.29 
2.96 

1.37 
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Process of Manufacture of Puzzolan Oement. No kilns are required 

f b . g the 1·1me 11olten slag as it flows from the blast furnace except or urnm · " Th · 
¡~ ranulated by coming in contact with a stream of cold water. '.s 
rengders the product more strongly hydraulic, and most of the s_ulphu\¡5 
removed as it strikes the water. As sent to the cement ~lan~, it usua ! 

. f C1. to 4o<T/, of water and the first operat1on is to pass it 
contams rom 3° e e ' h rminary 
through a dryer. The dried slag _may or may not a\'e a pre i 

grinding before adding the slak~ hme. . d then slaking it 
The lime is produced by burnmg a pure hmestone, an . 

with water to which has been added a small percentage of c~utc so~t or 
other similar material, to make the resulting cement quic erd ~e :Jj 
After drving, the slaked lime is mixed with the sl~g _and grou~ 1~ d 
milis and tube milis, or in other forms of fi_ne gnndmg machmer)' an 
is ready for packing in bags or barreis for sh1pment. 

•~1ineral }lesources of the United States, 1901. 
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CIIAPTER XXIX 

REFERENCES TO CONCRETE LITERATURE 

\\'hile this chapter is not a complete bibliography of concrete literature, 
it presents a comprehensive list of \'aluable books and articles relating to 
the subjcct. 

l"nder General References the names of authors are arranged alpha
bctically. The various subject headings under Subject References are 
also arranged alphabetically, and the refercnces are printed in order of 
dates, the late:;t first. Article:; are usually described by their subject-mat
ter instead of giving their tilles verbatim. In the case of similar articles 
printed in two or more periodicab, preference is generally gi\'en to the one 
bearing thc earlier date. For refercnces to this treatise see the Index. 
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Kirchheim, Gcrmanr, 124.6 18 2.6 Xone Eng. N ,..,,,, Oct., 1800, 

p. 246 
Germany1 132 14.7 0.82 lJonier Eng. N,-.,,,, Sept., 1800, 

Swi11.erland, 128 II 0.56 Monier 
p. 179 

Eng . .\',-.,,,, Sept., 18oo, 

South,·rn Ry., Austria, 32.8 3,3 0.5 )lonier 
p. 170 

Eng. X,-,.,,, Sept., 1809, 
p. liQ 

Topcb, Kan., 125 J2 I 8 .Mel.111 bcams Eng. Rte., April 16, 1898 
lnzigkofen, Germany, 140 14.5 2.3 33 000 lb. cast iron E11g. N,-.,,,, Sept., 1896, 

p. ,;B 
Munderkingcn,Germany, 164 16.4 3.3 None lnst Civ. Engs., V. 119, 

Cincinnati, Ohio, 'º JO 1.25 ,\lelan beams 
p. 224 

Eng. Nr-J!s, Oct., 1895, 
p. 214 

Marrborough. Queensl' d 50 4 1.25 Stcel rails Eng111., London, 11ay 
'º· 1895, p .305 Ncuhiiusel, l!ungary, 55,78 3.7 o.R2 Skcleton girders Inst. Ci\', Engs.,\'., 1141 

p. 402 
Philadelpbil, Penn , 25,30 6.5 3 ,½" mesh. t• wire E"°'. ,Y,-,.,,, Sept., 1893, 

netting p. 180 

Buildings 
Reiníorcecl C'oncrctr Dome oí Porto Rico 

l'a¡>itol. EnK. Hee., )lny 190J. :,. 5;S. 
Baxter Building, J'ortland, .\le. En¡¡. Rec., 

Apr,, 1909, p. 492. 
Bradford, A. M. ~till Building oí C'ement 

Brick, Plymouth Cordage Company. 
.-\ yera11:e Cost , 2 per cent Less thnn Clay 
Brick. Eng. New•. )1nr., 1909, ¡•· 288. 

Perry, J. P. H. Cold Stomge \Y are wuses. 
Eng. :,/ ews, Feb., 1909, p. 209. 

)lill oí Anclroscogi¡in Pulp Company. Eng, 
Hec., Feb .. 1909, p. , 90. . 

Chri<toplier \\' arehouse, Jaeksonv1lle, Fin. 
Eng. Rec .. Jan., 1909, p. ;2. . 

Mason, W. H. "cthods and Costa wnh 
8eparatelv )[olded )!embel'!I. Nnt. Assn. 
Ce:n. Usen!, Vol. !Y, _1908. p. 48 .. 

Repnirs a l Pumoing Stahon, Evansv1lle, Ind. 
Enic. Rer .. Dec .• 1908, p. 719. . 

Greal Western Railway Freil(hl Terinm:il, 
En!!:lancl. Eng. News, Dcc., 1908, p. 
629. 

Cost !)Í Wnlls at Cnmp Pcrry, Ohin. ('onc, 
En1: .. Sept., 1908, p .. 2 1 ¡. 

Torrey Uu1ldm1C, Boston, .. _,.,,.,. Eng. Hec., 
8ej)t., 1908, ]). 3 19. 

Sug11r \\'arehou.-;e, Detroit, l .irh. En¡,:. Rec., 
Sept., 1908, p. 269. 

Construetion with Reinforced Concrete Joinb, 
Con. Eng,, Aug., 1908, p, 2q. 

R einíoreed Concrete Ma usoleum. Conr. J.:n¡¡. 
July, 1908, p. 183. 

New Orleans CourtHou'C. Eng. ~e"'• Juh, 
1908, p, '· 

C'l1imney oí Colusa-Parrott )l. & S. Co .. But te, 
. )!ont. Eng. Ree., June, 1908, p. 7,i5. 

Chmmey nt Cumberland )lills, lle. Eng. 
Rec., )lay, 1908, p. 593. 

Hostetter Building, Pittshurg, Pa. En1<. 
N'ews, ~lay, 1908, p. 521. 

Fir.<t National Bank Buildinit, Oaklund, ('ni. 
Eng. Rec., May, 1908, p. 648. 

Bostwiek-Braun Buil<lmg, Toledo, O. Eng. 
Hec., )lny, 1908, p. 575. 

•An nsterisk pre<'edes the reíerences which nre especinlly noteworthy. 
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Co.ntilever Cirders in the ,Boyertown Builtl
in1t, Philadelplna. 1•,ng. :-ie\\>, .\pr., 
1908, J). 447. . . S , f, 11 

Phelps l'ublishing Co. B111ldmg, , prtng_ 1e e , 
l ! a.,<. E111e. Hl'c. , Aprtl,,190X, p.~>~

Burr, W, 11. Thiny-ninth :s,treet _Bmld11111:, 
New York. T rnns. Am. 8oc. C1v. E n¡i:r. , 
\'ol. LX, J>. 443 · R .

1 l1arwoo~, s. o. Wi.scon,in Central s1 way 
Depot, ) linneapolis, llinn. Eng. Rer., 
~!nrch, 1908, p. 394: 

Foundry Buildin¡i: 3t Molrne, lll. F.ng. Rec. , 
l !arch, 1908, p. 297. ,., l 

Cemen t Stock House nenr )lontrenl,' nns, a. 
E ng. llec., Fcb. 1908, p. 1 S9, 

We.stport Power Hou~e, Balllmore, ) Id. 
Eng. Rec., Feh., 1908, P: 116 .. 

Tcrrell, c. e. Garage, \Vh1te P la1ns, N • J • 
En¡¡ News, Dec., 1907, p. 633. 

81. )lnrk Hotel, Oakland, Cal. E ng. R cc., 
Dec., 1907, p. 686. 

!'iewark Warehouse Co., Ne!ark, N. J. Eng. 
R ec Aug., 1907. p. D2. 

('hateau 
0

des Beaux Arts on H untington Bt1y, 
Lona: I ,land. Eng. Rec., Aug., 1907, JI. 

&,pa~f~ly Moulded Members Edi3:!n Portlo.nd 
Cement Co. Building, New \ illage, N · J. 
En¡¡:. News, July, 1907, P: S.. k 

H. H . JI. S teel Lsundry Bu1ldmg, Newnr ·, 
N. J . En¡¡:. R ec., J une, 19~7, p. 677,. 

Burlel¡h, w. P. ~lur¡lhy \Jarn1sh Co. Bu,l•~
inK Ne\\ark, N. J. Eng. Rec., llny • 
19~7. p. 555. N y E 

l!oly Angels School, BufTnlo, • · ,ng. 
Rec., April, 1907, 1.'· 49 •· . (' 

Ketterhnus Lithograp~1r )lanufnrturrng o. 
Building, Phi l11. E ng. Rec., Feb., 1907, 
p. 128. 

•Stadium. Athlctic field ol Han-ard University. 
L . J. J0hnson, Jour. A"n· Eng. Socs., June, 
11)04, p. 293. . R J 

•Store building, Ch1cago, 111. Eng. ec., une, 

ChiU:g;;'t ~~i~iJ;ced with T-bars, Zeigler, 111. 
Eng. Rec., :\fay, 11)04, p. 661. . . 

• Kellv & Jones Company's factory hmldmg. Eng. 
Rec., Feb., 1904, pp. 153 an\l 195. 

Lighthousc al Nicelaieff, RUS>1a. Eng. Rec., 
J an., , 90~, p . ,00. . ' y E 

• Factory buikhng, Long Island C1ty, N. , ng. 
Rec., Jan., 11)04, p. 67. . R 

College ol Music, Cincinnati, Oh10. Eng. ec., 
Nov., 11)03, p. 666. J \ \' 

1 •The Fihration works ol the East ersey a er 
Supply Company, Little l'.all•. X. J; G. \V. 
Fuller, Trans. Am. Soc. C1\', Eng., \ ol. L, P, 

•Iogi~:-Building, CincioD!lli, O. Eng. Rcc., May, 
1903, p. 540. 

Robert A. Van \Vick Laboratorr, New York. 
Ccment, Sept., '!JO'• p. 203. , 

Ele>-ator, Buffalo, N. \' .. C. R. Neher, J our. 
A,,n. Eng. Socs .. Apnl, 1901, p. 275. 

;,.;assau County J ail, Long Island. Cement, 
~larch, 1901, p. 37• . S 

Meclia,1·al Castle ol Badajos, S¡xun. G. L. ut
cliffe, Concrete, 18Q3, p. 5-

St. J ames's Church, Brooklyn, N. Y. Cement, 
Nov., 1900, p. 1Q6. . . d Ch' 

Singer )lanulacturing Co's. Bmldmgs an nr.-
neys. Cement, Sep<., 1900, p. 162, and )lay, 
1901, p. 88. C A L H . 

Office Building, Washingon, D. , . • ams, 
Cement, Sept., 1900, P· 155- ,. . . R 

Librari· Building at Unh-crsity ol \ 1rgm1a. oss 
F. Tucker, Cement, :\larch, 1900, p. 26. 

Fagle Wnrehouse an<I 8torn11:e Co. Building 
' Brooklyn, N. Y. Eng. !lec., Jan., 1907 

Marlg;,r~tl(h Apartment Ilouse, Baltimore, 
• Md En.e;. Rec. Jan., 1907, Jl. 99.. . 
Derf;I ing. Rob. A Print lfill ,_Bmhlm1<, 

B rünn, Cermnny. Beton u. l~1sen, lleít 

Hotet'•g:J~~,.;,
0
·Atlnntic C'ity. N. J. Ens:. 

Rec., NoY., 1906, p. 523. 
('ndillac and Parkard Automohile Shops, 

Detroit, Mich. E ng. Hec., No,·., 1906, 
p. 544. . B 

Traders Pn¡ler Bond Co. Buildmg, _ ogota, 
N. J. Eng. llec., Oct., 1906, P; 4>;. 

A. T. & S. F. R ailwny Station . hng. News, 
Sept., 19o6, p. 246. , . 

Marlborough Hotel Annex, Atlanhc C'1ty, 
N. J . Eng. News, ~larch, 1906, ~- 251. 

Taylor & Wilson )!annfacturing Co. Bmldm,:, 
McKees R ocks, Pa. Eng. Ilec., Dec., 
1905. p. 695. . 

B. T. 1'abbit Works, Jersey C'1ty, N. J. Eng. 
Rec., Dec., 1905, p. 747- . . . 

North We.st Knitting Co. Bmldmg, ) h nn~ 
e.polis, Mi.nn. E ng. News, June, 190>, 

Conc"~t~fiedical Laboratory, Brooklyn, Na,·y 
Ynrd. Eng. News, llnrch. 190~ p. i 10, 

Mnsonic Temple Building, Toledo, Oluo. F.nv. 
News, March, 1905, p. 287. 

United ~hoe )lachinery Shop•. Be,:erly, )!ass., 
Eng. Rec., Marcb, 190>, ll- »7-_ 

Bilgram Macbine Shop, Philadelplna. Eng. 
!lec., Feb., 1905, p. , 36. 

rhapel ol the United Htate~ Naval A<:1•lemy, 
Annapolis. E ng. Rec., J an., • 90>, JI, 3ó. 

•Chimncy ol Padfic Electric Ry., Los Angeles. 
Calil. J. D. Schuyler, Cement, :\larch, 
11)03, p. 30. . 

Chimney oí tbe foclede Flrc Brick :\lnnufactunng 
Co., St. Louis, llo. Cement, :\larch, 1903, 

Dom~· Jt Y ale University Building, X'cw llaven, 
Conn. Cement, ~larch, 1903, p. 15. 

Strasburg Music Hall, Strasburg. Beton & 
Eisen, 111 Helt, 1903, p. 149 . 

Salvation Army Building, Cleveland, Oh10. Ce
ment and Eng. News, J an., 11)03,, p. 10. 

Cold Storage Plant, Oklahom;1 Cit)', Okla
homa. Cemcnt and Eng. Xew,, J an., 11)03, 

Arnf~a1°Apnrtmcnt Hou.<e, París. J ean Sho¡,ler, 
Arch. Rec., Aug., 11)02- . . 

Ilecla Portland Ccment & Coa! Co., Mkh1gan. 
Eng. News, June, 11)02, p. 449. 

College Fratemity Building, New Haven, Conn 
C,:ment, Jan., 1902, p. 334. 

Factory Building, Cambridge, Mass. CemenL 
March, 11)00, p. 18. J 

Pacific Coast Borax Co's Plan!, Bayonne, N. , 
Eng. Rec., July, 11198, p. 188. . 

Museum Building ol Leland Stanlord, J r., Uru
versity Calil. Charles D. Jameson, Port
land Cement, 18g8, platos \' and \'I_. 

Record Building ol Discount Bank, Pans. Rev. 
Tech., ~lay 10, 18g8.t 

Beocsin Cement Works, Germany.t Oest. Mo
natschr. r. d. Ocff. Baudienst, July, 18Q7 .. 

Concrete Structures in Denmark and Russ,a. 
Eng. Xews, April, 189'i, p. 253. 

A Concrete House Built m 1872. \V. E . Ward. 
Traos. Am. Soc. )lech. Eogs., \'ol IV, p. ,¡88 

*An astcrisk precedes thc rcíerenccs which are esptcially notcworthy. 
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Dams 
Ohlo River Bear-Trap Dnm. Eng. New•, 

llar., 1 909, P. 2 _¡S. 
Scranton, Pa. B uttres<e,I Dam. Enl!, Rer., 

l lar. , 1909, p. 34;. 
Connecticut River l'ower Company llydro

Electric l'lnn t. E ng. Ree., Mar., 1909, 
1), 340, 

h'.ern River H ydro-Electric Plant. En¡,:. 
News, Dec., 190R, p. 701. 

Chicago Drainage Cunal l lovable Dnms ancl 
Lock. Eng. New•. Nov., 1908, 11. 512. 

Bellows Falls, Vt. Ereelion l'lant, Eng. 
News, Dec., 190R. p. 745. 

Croton Falls Reservolr Dam, Eng. llec., Der., 
1908, p, 675. 

Berrien Sprin,s~ Mich. Hydro-Electric Devel
opment. .i,;ng. Ilec., Dec., 190~, p. 728. 

Uncas Power Company Hydro-Rlectric Plant. 
En,:. Rec. , Nov., 1908, p. 572. 

Roosevelt Oam, Snlt lliver Project. Enr. 
News, Sept., 1908, p. 265. 

Horse Shoe, N. Y. Combinntion Dnrn ami 
Brid~. Eng. News, Apr., 1908, p. 385. 

Westchester County, N. Y., near Croton F:ill ,. 
Eng. Rec., Mar., 1908, p. 377. 

•Lynchbu,c, Va. Eng. Rec., July, 19'>4, p. 1o8. 
•lthaca, N, V. Eng. Rec., April, 1904, p. 446. 
Danvllle, lll. Eng. Rec., April, 1904, p. 396. 
South Australia. A. B. Monerieff, Eng. X'ews, 

April, 11)04, p. 321. 
•New Millord, Cono. \\'alter Scott ) !orton, Eng. 

Rec., Feb., 1904, p. 187. 
Birmln¡ham, En¡ . Eng. Rec., J an., 1904, p .• 120. 
Thuesa, N. V. Ambursen & Sayles, Eng. :-.e"s, 

"°''·, 1903, p. 403. 
San Diqo Calif. En¡¡. Rec., Nov., 190J, p. 51)0, 
*Spler Falls, Hud.on Rlver. Geo. E. Howe, Eng, 

Rec., J une, 1903, p. 688. 
• Chaudlerc Falls, Pro, lnce of Quebec. Eng. Xews, 

May, 1903, p. 3g8. 
•No, wich, Conn. H. M. Knight, Eng. News, J une, 

1902. p. 470. 
Lake WlnniblSoShish. \V. C. \\'eeks, Cement, 

March, 11)01, p. 20. 
0..&'e Ri.er, Mlssourl. Rept, Chie! o( Engs., 

U. S. A., 1900, p. So. 

McCa ll Ferry, P a. Eng. News, Re¡,t., 1907, 
p. 267. 

Katonah, N, V. Cro,s lliver Dam. Eng. 
Her., l¾-111., 1907, ¡,. 281. 

West Point, N, Y. l.luttress Dam. Eng. 
Rec., Au¡,:., 1907, _p. 214. 

Bates, L Crocker's l{eef, N. Y. En2. C'ont., 
July, 1907JJ. 17. 

Utica, N. Y. Eng. Rec., July, 1907, p. 75. 
Marklissa. Dumas, A. Gen. Ch·. , June 15, 

r907. 
Ellsworth, Me. Eng. News, ~lay, 1907, p. 

557. 
Hollnnd de Muralt, Dr. L. ll. Beton u. 

Eisen. Heft 1, 1907, p. 8. 
Warriors Ridge Gap, Pa., above Huntington. 

Eng. Rec., Dec., 1906, p. 678. 
Plattsburg, N. Y. Eng. Rec., Mar., 1906, p. 

3.J5. 
Columbus, O. Scioto River Gravity Stornge 

Dnm. Ena;. Ree., Sept. , 1905, p .. 102. 
Schuylervillc, N. Y. En,:. Rec., Mar. , 1905, p. 

267. 
Fenelo~ Falls, Ont. Eng. News, Feh., 1905, 

f). 135. 

Millinocket, Maine. Eng. Rec., Dec., 1QOO, p. 56e, 
Johanncsburi, So. Africa, Eng. Rec., Jan., 1899, 

p. 1 12. 

• Mechanicoville, N. V. Eng. St11s, Sept., 18g8, 
p. 1.10. 

Muchkunki, India. Eng. Rec., )lay, 18g8, p. ;;o. 
Pionecr Pour Plant, ()¡¡den, Utah, Henrr Gold

mark, Trnns. Am. Soc. Civ. Eng., \'ol. 
XXX\'111, p. 246. 

Rock lsland Arsenal, 111, O. C. llorney, Jour. Ir 
Soc. En¡¡s., Vol. 11, p. 339. 

Río Orande Rlver. Eng. Xcws, July, 18Q7, p. 36. 
Arch Dam, O¡den, Utah. Eng. Re.:., ~larch, 1X97, 

p. 291. 
Cok! Sprln&', N. Y. Eng. Rec., July, 18Q6, p. 105. 
Manchester, England. Eng, Rt'C., No,., 18g1, 

p. 387. 
*Croton Ri,cr, New York, J. R. Croes, Trans. Am. 

Soc. Civ. Eng., Vol. Ill, p. 337. 

Elasticity of Concrete and Mortar 
Helntel. Elastieity o! Concrete in Shear. 

Cernen!, Apr., 19o8, p. 46r. 

Howard. J. E, E lasticit y oí Materinls Com
ps red. Eng. Reo., Jlay, 1906., p. 658. 

Watertown Arsenal. Elasticity of ~fortar Prisms. 
Tests ol Metals, 1902, p. 467. 

Watertown Arsenal, Ela,1icity ol Concrete Cubes. 
Test~ o! :\fetals, 18g8 to 1903. 

Sewell, John S. Study ol Stress-strain Cun·es. 
Int. Eng. Cong., St. Louis, 1904. 

Thompsoo, Sanford E Discus.,ion on Stress
<train Cun·es. Int. Eng. Cong., St. Louis, 
1904. 

Hatt, W. K. Experiments on Elasticity ol Con
crete. J our. Assn. Eng. Socs., June, 1904, 
p. 321. 

\'an Ornum, J . L. The Fatigue ol Cement Prod
ucts. Trans. Am. Soc. Civ. Eng., Vol. LJ, 
p. 443. 

JobnJOn, J. B. 11iscellaneous Tests ol Elasticity. 
Various authorities, Johnson's Materinls ol 
Coostruction, 1903, p. 575. 

Falk, Myron S Elasticity duriog Flcxure. Traos. 
Am. Soc. Civ. Eng., Vol. L, p. 473. 

Cbrlstophe Paul. Data from ,11rious authorities. 
Béton Armé, 11)02, p. 468. 

Thompson, Sanford E. Di,eussion Trnn,. 
Am.Soc. Ch·. Eng,. Vol. I.11', ¡,art 1;, 
p. $94. 

Woolson , Ira H. [Recent Test•. En!(. News, 
June, 1905, p. 56r, 

TI1acher, Edwin. Effect o! Age and Composition 
on El:isticity. Cement, May, July, anti Xor., 
1902. 

Kurtz:, Charles M. Austrian Society \'alues lor 
Steel, Concrete, and ~fortar. Jour. As.,n. 
Eng. Socs., Feb, 1901, p. 109. 

• Henby, W. H. Relatire Elastici_l)· o( Cinder and 
Broken S1one. Jour. Assn. Eng. Socs., Sept., 
1900, p. 14.~-

Moliter, David. Cur,·es from Tests oí Pro!. Bach. 
Jour Assn. Engs. S<ics., May, 18g8, p. 349. 

Brown, W. L. Tables and Curves. Pro. Inst. 
Civ. Engs., \'ol. CXXXVII, p. 402. 

Bach, C. Expcriments on the Elasticity ol Con
crete. Jour. 11'. Soc. Engs .. Jan., 18'¡6, p. 84 

Hartlg, E, Formula lor \'ariation wi1h A,e ol the 
Modulus o! Eiasticity, Pro. Inst. Civ. Eng., 
Vol. CXX, p. 375. 

Baker, Benjamín. Effect ol Sand on the Elastici•y. 
Pro. Inst. Civ. Eng., Vol. CXV, p. 1o8. 

* An asterisk precedes the refercnces which are esptcially notewortht 
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E:xpansion and Oontraction . 
A C Expanshn and Contractton 

G n e S Effect of Temperature ChaC~es Lew~;¡.e"c!on~r;te 
0

Structures. En~. New~. 
ow~; i.tdsonry. Trans. Am. Soc. iv. )lay 1907, p. 5 12. . . , 

En~- Vol. LXI, p. 3?9· , . Eng. Expánsi~n Joints in 8andy Jlill Ilridge. Eng. 
Heat Expansion Stresses m <_:l-umneys. News, May, ,907, p. ~03. J . t . Con-

News )farch, 1908, p. »9· E Becker and Lees. Expans1on ' om m 
E •io~ Joints in Pressure Sewer. i.ng. crete Roof i:i Carp and Bldg., ~lay, 1907, 

xpa~. · b 1 08 p. 335. 
Ne\VS, i}~f~t~ ¡;, Viaduct. Eng. News, W b~ 1~· L Long walls built. without 

Expans1on 8 e ' •.. •h ,e, ¡ teel Mumc Eng., 
Dec., 1907, JJ. 62 •• J . t • Conrrete. j ·,ints wit, , 10 o 8 • • 

White, Linn. Expanston om s5 m • Au~., 1906, p. 112 
Eng. News, June, 1907, p. 6 3. - -- • R ' .. 

. . Paine C W Joints m Butte, Mont., esenmr 
Fuller, 0 .,._ w. Expa~sion Wells in Water Pun- Jou;. Assn. Eng. Socs., Oct., 1902, p· 

fication Works, L,ttle Falls, N. J. Trans. 15r. 
Am. Soc. Civ. En<¡s., Vol. L, P• 4~?-11 .-th- *Pence, w. o. The Coefficienl of Expansion 

tJohnson, A- L . . Cont)nuousRC1rcte ira;ch'.3, o! Concrete. Eng. News, Nov., 1901, p. 
out Expans1on J ornts. . . az, 380 • A. d 
1903. p .. 1 r Exp:,n- eocy, r~ax. Tests showing Shri,nka~e 1Am" ~ 

*Railway Superintendcnts. rov1s1ons -o' s· Exprnsion undcr Water. frans. . . 
sion and Contraction. Pro. Assn. R¡. upts., Civ. En·s., Vol. XXX, P· 1?· C 

66 A. s. c. E. Committcc. ~xpans1on an<l onln¡~-Ada;r,"Á~·L'. Contraction Crack,s inE Reser;tiÍ tion Experiments. 1 rans. Am. ,yi,· C • 
Lining. Trans. Am. Soc. C1v. ngs., ·O. Engs., \'ol. XV, p. 722, and \'ol. XV 'p. 214_ 
XXXVI, p. 30. 

Fire Resistance of Concrete and Mortar . 
Tltom;ison, San!ord E. Fire Res,stance of 

Waite, Guy 13. Cinder and Stonec· CoE~e;~ Reinforced Concrete Construct10n. Con. 
Under Fire. Trans. Am. Soc. ,v. g ' Eng. June, 1907, P· 261. L d T t ¡ 
y I LX J) 470 C 11\ cFarland H B Fire and oa es 0 

Wools~~. Ira' H: f ireproof Qualities of u:- ª Beams.' En'1: Rec., :\larch, 1907 ! p. 380. 
cr~te Partitions. C'ement Age, J ' Tests 0¡ the Effoct o! Heat on Remf9rced 
1903, p. 578. E C te in the Che!- Concrete Colurnns. Eng. News, i:iept., 

Tbompson, Sanford . oncJune 1908, p. 1906, p. 316. . 
sea Fire. Cement Age, ' Coroparative Resistance to F1re of Stone 
569. • Building Fire, N. Y. City. and Cinder Concrete. Eng. News, !\lay, 

Report on Parker 8 567 1906 p. 603. . 
. Eng. Ne8"• Wfr~• ~lº :of:rton · ~fotor Car San Fra~cisco Earthquake an? F'{.t U. S. 

Gtlberl, J. .E Rec., :\larch, 1908, p. 384. Geobgical Survey Bulletm, o. 32.¡, 
Works. . Dí! d Earthquake Damage to April 1906. 

Repot-1:i· F;e J'san Frandsco. Trans. Am. Fire and \\'ater Tests of Stone CEncret~ and 

8 Ul C'! E gs. Vol. LIX, p. 208. Chder Concrete Floors. ng. e\\s, 
• or. IV, H .n J~vesti,za•ion of the Ther- Feb 1906, p. 115. 

Woolsln1,Cirad · 1- ·,•y 0f1)ifferent Mixtures p b t E., A :\lodel Reinforced Concrete 
na on uc iv • Th p o ro s ' . • . TI t t¡· rª'S ; 1 Effect of Hcat upon em. r · Theater for Studymg ,en er •· = · 
A-:ic Soc Test 1fat., Vol. VI and Vll, Cecnent & Eng. News, Feb., 1906, p. 34• 

Efhot !i Heat on the Strength ani ElaT~~t Fire Resistance of Djlforent Concretes. Eng. 
ity of Concrete. }-'ro. Am. oc. Re~ .• July, 190>, p. 97-
Nat., Vol. V, p. 33,. 

•WatertownArsenal. Testsol Ccmen
1

t.5:';:_ ª&ºtf" 
ent TemperatUies. Tests o! i\ e=, . . ., 

1902,Cph. 383.:_ Tests of Fire Resistance o! 
*Norton, 85• • Q J • Dec 1902· Concrete. Tech. r., une, 1goo, ., 8 : 

June 1904 Ins. Eng., Dec., 1901, ps 4 3d 
Feb.; Il)02,' p. 72; March, 1902, pp. II an 
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