
CONTENTS 

PAPERS 

No. 
1891 SOME SOIL PRESSURE TESTS. 

By H. de B. Parsons . . . ... . .... . ...... . . .. . ...... . ... . ... .. . . .. . 

Discussion : 
By J. C . MEEM . . ... . ..••.. . .... 

EUGENE E. HALMOS . •. . .. 

L . C. WILCOXEN. . . . . • • . . • . .. . . .. . . . . • . • •.••• . . ••.. .•• ...••. 

0. K. FROEHLICH ....•..• . .•.... • •. • • • •... . •• . .•• •.... . . .. • •• 

H. L. THACK WELL . 

J ACOB FELD 

T . FARRA NCE DAVEY .. .• ....•... ..• • .. •• .... ..•. . • •.• •.•. 

D. P. KRYN I NE. 

CHARLES TERZAGHI 

R. L . VAUGHN . . . 

M . HIRSCHTHAL •. ...••.•••• •.. . . • • •.•••. 

H. DE B . PARSONS ••........ ..... 

1892 WATER-BEARING MEMBERS OF ARTICULATED BUTTRESS DAMS. 

By Ha.ken D. Birke . . . . . . . . . . . . . . . . . . .... . 

Discussion : 
By R. A. SUTHERLAND .•. 

P. WILHELM WERNER .•. 

CHARLES P . WILLIAMS ... .. . • • . .. .. . . . . . • . . •• . . . •• . . •. . • • •. 

PAUL BAUMANN ••.. . . .....• •. . 

A. FLORIS 

HAKAN D. BIRKE • • •• . .••.. .. •• . 

1893 LINCOLN HIGHWAY FROM J E RSEY CITY TO ELIZABETH, NEW JERSEY. 

By Slgvald J oh annesson .... ..•. . .. 

Discussion : 
By FRED LA VIS 

TH EODORE BELZNER .. . . . . .. . . . . . .. . .. . .. . . . . . •. . .... . , . 

J . B. FREJNCH. . • • . . . . • • . . . . . . . ...... •• • •. 

1894 PRACTICAL RI VE R LABORATORY HYDRAULICS. 

By Herbert D. Vogel. .. ....... . ..... . .... .. . . . .......... .. . .. . . . 

Discussion : 
By LORENZ G. STRAUB . ... •• .•• ••. . 

PAUL W . THOMPSON . 

RALPH W. POWELL .... . • . . . •. . .• . 

K. D. NI CHOLS . 

FRANK W . EDWARDS . ..... •• . .. . .. . • . . •• .. . •. . . ••... . . •••. 

I. H . PAirTY . . .. .... •• . • . . ' . . . .• .. •• ••. ... . : ' . .•• . . ....• • ; . . . 

CHARLES S . BENNETT . 

KEN NETH C. REYNOLDS . 

V. V. TCHIKOFF . 

SAMUEL SHULITS 

CHARLES D . CURRAN ... . •. . .. .. .. . . . .. . . 

J. B . EGIAZAROFF . . . 

HERBERT . D . VOGEL . 
·. ·· ·· ·. 

PAGlll 

1 

14 
17 
19 
21 
24 
26 
27 
30 
35 
39 
43 
45 

55 

70 
71 
76 
81 
84 
85 

9 1 

115 
116 
116 

118 

145 
151 
155 
159 
163 
'166 
168 
170 
170 
175 
177 
178 
180 



lY 

.No. 

1895 MODEL OF CALDERWOOD ARCH DAM. 

By A. V. Karpov and R. L. Templin .. 

Discussion : 
By A. W. SIMONDS .•. 

LARS R . J ORGENSEN . 

A. C. JANNI " ...... ..... I. 

P. WILHELM WERNER. 
ELDRED D. SMITH .. . •. 

ELMER 0. BERGMAN. 

E. PROBST . .. •...•• • . . . 

A. V. KARPOV AND R. L. TEMPLIN .. . 

1896 FORMATION OF FLOC BY FERRIC COAGULENTS. 

By Edward Bartow, A. P. Black, and Walter E. Sansbury •• . . . ... 

Discussion : 
By EDWARD S. HOPKINS . 

W . D. HATFIELD ... 
L. B. MILLER . 

LINN H. ENSLOW . 
C. J. BROCKMAN 

1897 MODIFYING THE PHYSIOGRAPHICAL BALANCE BY CONSERVATION 

METHODS. 

By A . L. Sonderegger .. 

Discussion : 
By H. H . CHAPMAN . 

E. B. DEBLER ... . ........ .. .... . 

FRA NK E . B ONNER .. 

C. S. J ARVIS .. . . . 

W . P. ROWE . 
J . C. STEVENS .. . 
GERARD H. MATTHES 
J. B. LIPPIN COTT . 

RHODES E. R ULE 
A. L. SONDEREGGER . 

1898 AN APPROACH TO DETERMINATE STREAM FLOW. 

By Merrill M. Bernard 

Discussion : 
By C. S . JARVIS 

LEROY K. SHERMAN . 

W . W. HOR NER . 
C. H. EIFFER'.l' . 

CHARLES S. BENNETT. . . . . .. . ... . . 
R. L . GREGORY AND C. E. ARNOLD . 

PAGIII 

1 85 

220 
224 
227 
231 
235 
240 
244 
247 

263 

277 
278 
279 
279 
282 

284 

305 
306 
307 
315 
317 
324 
3 26 
328 
335 
337 

347 

363 
36G 
368 
370 
371 
372 

GORDON R. WILLIAMS. . . . . . . . . . . . . . . . . . . 383 

W. G. H OYT, L. L. HARROLD, AND F. F. SNYDER . . . . . . . . . 384 

MERRILL M. BERNARD . 389 

1 899 DISCHARGE FORMULA AND TABLES FOR SHARP-CRESTED SUP• 

PRESSED WEIRS. 

By C. G. Cline, Esq . ..... • . .• . . . . . • • . . . 

Discussion : 
By JASPER 0. DRAFFIN . 

W. BRUCE McMILLAN. 

C. G. CLINE . 

396 

414 
415 
422 



V 

No. PAGE 

1900 LABORATORY TESTS OF MULTIPLE-SPAN REINFORCED CONCt;tETE 

ARCH BRIDGES. 

By WIibur M. Wilson ... 

Discussion : 
By C. B. McCULLOUGH . 

CARROLL L. MANN, JR 

M. HIRS CHTHAL 

WILRUR M. WILSO N .. . 

1901 RENEWAL OF MITER-GATE BEARINGS , PANAMA CANAL. 

By Cllnton Morse . . . 

Discussion : 
By E. s. RANDOLPH .. 

CLIN~'ON MORSE 

1902 WATER- POWER DEVELOPMENT OF THE ST. LAWRENCE RIVER. 

By Daniel W. Mead ..... .. .... . 

Discussion : 
By T . H. HOGG .. 

THERON M. RIPLEY . . . . • . . . .. • • . . ... ... . ......... .. . . . . •• 

w. s. LEE... . ..... . . . . .. . •... •• .•. .. .•.. . • . • •. .. . • •. 

FRANK E. BONNER . 

RUFU S W. PUTNAM. 

J .H! ES W. RICKEY ... 

WALTER M. SMITH . 

J . W. BEARDSLEY . 

L. F. HARZA 

ADOLPH J . ACKERMAN. 

DAN IEL W . MEAD ... 

1903 LOSS OF HEAD IN ACTIVATED SLUDGE AERATION CHANNELS. 

By Darwin Wadsworth Townsend ...... . ..... . . . 

Discussion : 
By H. L. THACKWELL . 

H ENRY R. KING . 

M. H. KLEGERMAN . 

DARWIN WADS WORTH TOWNSEND . 

1904 WILLIOT EQUATIONS FOR STATICALLY INDETERMINATE STl~UC• 
TURES IN COMBINATION WITH MOMENT EQUATIONS IN 
TERMS OF ANGULAR DISPLACEMENTS. 

By Charles A. Ellls . . . 

Discussion : 
By RALPH A . T UDOR . 

LEON S. MOIS SE IFF . 

A. A. EREMIN 

CHARLES A. ELLIS . 

1905 RAINFALL STUDIES FOR NEW YORK, N. Y. 

By S. D. Bleich ... .. . 

Discussion : 
By H. ALDEN FOSTER . . .. .•• . ...• ... .. •• ... • •.• •... 

J. J. SLADE, JR . 

CH.rnLES W. SHERMAN . 

MERRILL M . BER NARD ... 

CLIFFORD SEA VER 

J OSE GARCIA MONTES, JR . ... ... . ••..• • •... •. . • • •• . •. . .• • . •. . 

RHODiJS E. RULE. . . . . • .. . • •. .. •..•• ... ••.••....•• •. .. 

s. D. BLEICH .......... . . .•. •• . • ..• .•• ..•. •• •.. . .•..• • . .• •• . 

424 

4M 
461 
465 
467 

471 

496 
496 

498 

517 
529 
531 
532 
539 
540 
541 
545 
547 
551 
552 

558 

567 
573 
575 
578 

580 

599 
601 
604 
605 

609 

628 
628 
630 
632 
634 
638 
640 
642 



No. · 

1906 

VI 

FLEX IBLE "FIRST-STORY'• CONSTRUCTION 
RESISTANCE. 

By Norman B. Green . .. 

Discussion : 
By L EE H . JOHNSON .•. . , 

EDWARD J . Bi;;DNARSKI. . . 
MERI T P. WHITE AND PAU L 
H OWARD G . SMITS .. , 
H . A. WILLIAM S ... . . 
NORMAN B. GRE EN, 

L . KARTZKE .•. 

FOR 

1907 INV ESTIGATION OF WEB BUCKLING IN STEEL BEAMS. 
B y Inge Lyse and H. J. Godfrey . . . 

Discussion : 

EARTHQUAKE 

By R. L. MOORE AND E . C. HARTMANN ' ' .... .. . . .......•••. 
I NGE L YSE AND H . J . GODFREY ... .•. . ....... ...• •• • ••. •• . 

1908 ANALYSIS OF SHEET-PILE BULKHEADS. 
By Paul Baumann 

Discussion : 
By J ACOR FELD .... . 

R . L . VAUGHN .. 
M. A. DRUCKER ..... 
RAYMOND P. P>JNNOYER.. . . •• • • • • • • . 
D. P. KRYNINE . . ... . ....... • .• ••• .• •. 
E, b . 0 . FRAN ZI US . . ...•• • . •. •......•.••. 
T HEODOR VON K .ARMAN . 
E. L OHMEYER . . . 
PAUL BAUMANN .• • • . 

1909 SAND MIXTURES AND SAND MOVEMENT IN PLUVIAL MODELS. 
By Hans Kramer 

Discussion : 
By J OHN L EIGHLY .. .••.• . ... 

PAUL W . THOMPSON •. • •.... . . . . .. • . •. 
GERARD H. M ATTHES .•. .••...... • . • • 
R. H . KEA YS ....... . .. . •• .. 
F. T . MAVIS . . 
V . V . TCHIKOFF .... 
M ORROUGH P . O' BRIEN AND BRUCE D. RINDLA UB . 
H ERBERT D. VOGEL .. 
J OSEPH B. TIFFA NY, JR. , AND CARL E. BENTZEL . 
LoRENZ G. STRA UB . ... . 
HANS KRAM ER 

1910 THE RESERVOIR AS A FLOOD CONTROL STRUCTURE, 
By George R. Clemens . ... . . 

Discussion : 
By C. MAXWELL STA NLEY . 

F. K NAPP 

CHARLE S S. BENNETT . . 
G ERARD H. MATTHES . .. . ••. 
GEORGE R. CLEMENS ... 

1911 STRESSES IN SPACE STRUCTURES. 
By F. H. Constant .. . .. . 

Discussion·: 
By WILLIAM R . OSGOOD . 

L. E. GRINTER . 
CHARLES M . SPOFFORD . 
A. H . FINLAY . . 
F. H . CONSTANT . 

645 

653 
657 
660 
662 
665 
669 

675 

696 
701 

707 

741 
744 
753 
761 
766 
771 
774 
776 
785 

798 

839 
842 
844 
848 
849 
852 
858 
860 
861 
867 
873 

879 

914 
917 
918 
919 
923 

928 

935 
936 
941 
942 
944 



vn 

No. 
1912 EXPERIMENTS WITH CONCRETE IN TORSION. 

By · Paul Andersen ... . . . .. . 

Discussion : 
By E . MIRABELLI 

FRA NK M . R USSELL . 
L ESLIE T URNER . , , ••. . ... , . 
A. W . FI SCHER . . . . . . . . . . . • . . . . • . . . . .. .. . ••. .. • .•• ... .•. 
H . J . GILKEY ....... . .. •. . . . •. .. . • •. . . .. . .. .. • • .. ... .. . . 
A . A. E REMIN . 
PAUL A NDERSEN 

1913 WAVE PRESSURES ON SEA- WALLS AND BREAKWATERS. 

By David A. Molitor . .. . . .. ....... .. . 

Discussion : 
By CHARLES E. FOWLER ... ..... •.. . . 

CHARLES T. LEEDS . 
A . A. EREMIN . . . . ..... .• . 
T. L. CONDRON AND CHESTER L. POST ... 
DAVID A . MOLI'l'OR . , . 

1914 FLOW OF WATER AROUND BENDS IN PIPES. 

By David L. Yarnell and Floyd A. Nagler . 

Discussion : 
By D . BEN.J AMEN GUMENSKY . . . 

WALLACE M . LANSFORD .. . 
F. T. MAVIS ... . .. . .• . . . 
DAVID L. YARNELL . 

1915 STREET THOROUGHFARES : A SYMPOSIUM . . ...... . .... . .. . 

FOREWORD 
By George H. Herrold . . . .. . .. . 

DEFINITIONS, GENERAL PRINCIPLES, AND RECOMMENDATIONS : 
REPORT OF THE COMMITTEE OF THE CITY PLANNING 
DIVISION ON STREET THOROUGHFARES MANUAL. 

W. W. Crosby, Chairman 

RELATION OF STREET THOROUGHFARES TO OTHER ARTERIES OF 
TRANSPORTATION. 

By Jacob L. Crane, Jr . 

DESIGN OF BOULEVARDS AND PARKWAYS. 

By Jay Downer . 

SUPER-HIGHWAYS. 

By J. P. Halllhan . 

THOROUGHFARE LAYOUTS IN RELATION TO DRAINAGE SYSTEMS. 

By W. W. Horner . •• · 1 • • • " · 

EXPRESS HIGHWAYS AND BY•PASS RE~ULTS •. 

By Daniel L. Turner . 

PAYING FOR STREET THOROUGHFARES: ·;', 

PAGE 

949 

961 
964 
967 
969 
970 
980 
981 

984 

1003 
1004 
1009 
1010 
1014 

1018 

1033 
1036 
1040 
1042 

1045 

1046 

1048 

1056 

1060 

1062 

1064 

1066 

By George H. Herrold . . . . . . . . . ......... . ' : . · ~ . . . . . . . . . . . . . . . . • . . . 1068 



" VIII 

No. PAGE 

BIBLIOGRAPHY ON STREET THOROUGHFARES. 
By the Committee of the City Planning Division on Street Thoroughfares 

Manual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1076 

Discussion : 
By H . SHIFRIN .

DONALD M . BAKER . 
FREDE RI C BASS 
H UG H E. YO UNG . 
COMlIITTEE OF CITY PLANNING DIVISION ON STREET THORO UG H

FARES MANUAL 

1916 ECCENTRIC RIVETED CONNECTIONS. 
By Eugene A. Dubin . 

Discussion : 
By CARLTON T. BISHOP . 

JAMES R. BOLE .. 
ALBERT WERTHEIMER 
KENNETH L. D EBLOIS . 
J ONATHAN JONES .. . 
ARMIN ROZMAN ... .•• . .. ..••.••• . . .• . . ..•... .. . .. .•.. 
A . E . R . DE .TONGE. . • • . . . . • • . . • . • . . • . • • • . .. . ••... • ...• • • . 
FANG-YIN TSAI . . . . . . . • . . . • . . . .• •• • •.. • . • • 
ODD ALB E RT .....• •••• •• • . • • .. .••. ... . . .• •• • .. • •.. 
EUGENE A . DUBIN. 

1917 DETERMINATION OF TRAPEZOIDAL PROFILES FOR RETAINING 
WALLS. 

By A . J ; Sutton Plppard ... .. ... . . . . 

Discussion : 
By E . S. LINDLEY 

KE NNET H L. DEBLOIS ••. 
M . A. DRUCKER .•. 
A. J . SUTTON PIPPA.RD ••.. 

1918 A GENERALIZED DEFLECTION THEORY FOR SUSPENSION BRIDGES. 
By D. B. Steinman . ... .. . .. . ... ... . 

Discussion : 
By E. L . PAVLO ••.. . . ...•• . . .. 

JONATHAN JONES •• . ... • • . 
.A . M tiLLENHOFF • • .. . 
H. CECIL BOOTH .........••.• ... .. ... 
JACOB FELD . . • . . . . • • . . . . • .•..•.. 
GLENN B. WOODRUFF, HOWARD C. WOOD , AND RALPH A. TUDOR .. •• 
L. J. MENSCH . . . . . . . . . • • . • • . . . . . . . . •• . . .•. .. . 
A . A. EREMIN ••. .. .. . ••• •.• • . ..••...••. •• . . ...• .. •... •• • . • . 
HANS H . BLEICH ... • • . .••... •• •• ' • . . .. •. ' .. . •• : . .• •• .. •.. ..• 
F. H. FRANKLAND .. • ... , • • , , •• • . , . .• ..• ..• . . , ...• . ••... • • . , . 
GUSTA'i! LINDENTHAL .. ..•••..••. . . . •• . 
JULIAN W . SHIELDS •• ,, . • • ,. , . • .. . • , .. 
.A. W. FISCHER .•. , , • , .••. . • .. . .. ..• . . , . 
J . M . FRANKLAND . .. .. .• .. 
FREDRIK VOGT ....• , .. • .• , • • • . . ... . 
LEON S . MOISSEIFF .. ..... ... . . , .••••.. , , , , ••. . , .••• • •. 
A. MITCHELL AND G . T . PARKIN .. ' .• . • . . ' .• • 
STERLING J OHNSTON .. .. • • . .. . ••. . , .. , . . . , . . . , •• .• . 
HAROLD E. WESSMAN ..•• , . •• . . ••• •.. , • . , .• . .. .. , .• . . • , , .. , .• 
C. H. GRONQUIST' . ' ••.. ' . •• .. .•. ' •• • .. ' •. ' ' ' ' • •• •. ' • •.•• ' ' ' 
W . R. FREDERICK, JR • •. , • • • . . . . , , . •.. • • . . • • • . , ••• . . .. 
WILLIAM H. YATES •• .. , . , , •• .. . • , .. . • . ..• •.. , • , .. , . , ..••• 
D. B. STEINMAN ' 

107!) 
1080 
1083 
1083 

1084 

1086 

1094 
1094 
1095 
1096 
1097 
1097 
1099 
1103 
1104 
1108 

1116 

1128 
1128 
1120 
1131 

1133 

1171 
1174 
1175 
1177 
1178 
1179 
1185 
1185 
1187 

. 1190 
1190 
119;') 
1197 
1201 
1204 
120:i 
1209 
1210 
1213 
1214 
1215 
1222 
1222 



IX 

No. PAGE 

1919 SECURITY FROM UNDER-SEEPAGE-MASONRY DAMS ON EARTH 

FOUNDATIONS. 

By E. W. Lane .• . .. .. ... . .. .. . . .. . . . . .. . .. . . .. . . . . 

Discussion : 
By WILLIAM P . CREAGER . . . 

L . F . HARZA . 

JOEL D . JUSTIN . 

LOUIS E. AYRES . 

W. M. GRIFFITH . . ... .. . . . •. . . .. . • • . . . .. .• . ...•• •. . .. . . ..•.. 

E . M CK ENZIE TAYLOR. 

DONALD J. HEBERT ..... 

ARTH UR CASAGRANDE 

CALVIN V . DAVIS . . .. . .. . " . . • . . . . • . . .. ..• •• . • . ... • . 

C. H . EIFFERT . • . . . . . .• • .. . • . • •.. . . .. .• . . •• •. 

E. H , BURROUGHS, JR .• . .• .• .... .••• ...•... . 

ALEXANDER P OTTER ... . .. . . .. . . .. .. .. . ••. .. 

RO BERT E. K ENNEDY . . . . . . . • . . . . . . .. . • • . .. 

A. N . KHOS LA • . . 

A . STRE I FF 

E . W ._ LANE ... .. 

1920 UPLIFT AND SEEPAGE UNDER DAMS ON SAND 

B y L. F. Harza ...... .. . 

Discussion : 
By EDWARD GODFREY . . . • . . . . . • • . . . •.. .. . . . • ... • .• . 

HIBBERT 111. HILL . . . . . . . ..• • .. .• ••.. • • . .. . . • .. 

J OEL D. J UST IN . 

CHARLES TERZAGH I 

HARRY H . HAT CH . 

DONALD J . H EBERT .. . 

C . A . l\10CKMORE AND JO HN W. D OUGHERTY .. .. .. • ... .•. .. 

L. F. HARZA .. . ............. . .. . .... . . .. .. . • •. . 

1921 THE DEVELOPMENT OF THE AM ERICAN SOCIETY OF CIVIL ENGI
NEERS: ADDRESS AT THE ANNUAL CONVENTION, LOS 
ANGELES, CALIFORNIA, JULY 3, 1935. 

By Arthur s. Tuttle . • .. • . 

1922 FINAL REPORT OF THE SPECIAL COMMITTEE ON CONCRETE AND 

1235 

1273 
1275 
1276 
1278 
1280 
1283 
1285 
1289 
1294 
1299 
1300 
1318 
1320 
1320 
1325 
1334 

1352 

138li 
138'1 

•1388 
1391 
1395 
1396 
1396 
1401 

1407 

REINFORCED CONCRETE ARCHES . . . ... 1427 

MEMOIRS OF DECEASED MEMBERS 

ARTHUR POWELL DAVIS , PAST-PRE S IDENT, AM. Soc. C. E ... .. . . . . . . . . . . .. .. . • 

CARL EWALD GR uNSK Y, PAST-PRESIDENT, AM. Soc. c. E . . 

Kor F u Ru 1c H1, H oN. M. AM . S o c . C . E . . 

OCTAVIO AUGUSTO ACEVEDO, llf. AM . Soc. C. E . . 

FREDERICK WHITN EY ADGATE, M. AM. S oc. C. E. 

JULIUS BAIER, M . A M. Soc. C. E . . 

KORT BERLE, M . AM . Soc. C. E . . 

L YMAN EDGAR Br sHOP , M . A~r. Soc. C . E . . 

GEORGE MEADE BOND, M. AM . Soc . C. E . . . . 

ALFRED Vr c TOR BourLLON, M . A~r. Soc. C. E ... 

WILBUR GAYLE BROWN, M. AM . Soc. C. E . . 

JAMES PARKER BROWNELL, M . AM. Soc . C. E. 
GEORGE BRYAN , JR., M . "AM. So c . C. E ... . 

PAGE 

1582 
1591 
1595 
1597 
1599 
1600 
1602 
1603 
1605 
1608 
1610 
1611 
1613 




