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vollwandiger Bogen.” Bautech. 13 Mirz 1938,
3, 186~188.

R. Mayer Zus J. Fritsche Ko ERET — 5 #H
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B —iEL VLT A RAMGE T AT ERE 25
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TR ERE TR AT AR LTS  BRLE
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0.2, 0.3, 04 (I=60em) DHPEFCH LTITL, X1~
onigagit WOROREE LTE 2, EMSMoEE:
B bolt TEHE TR T OT — Fifo z v
v P OFHECHE L, ~HERITEL LT A%
12 &4 LT, 5em MBI PRz 2 RPiSEEN~5, #F
BE LTIk 10~100gr HA T B A, MI-IFE I bearing
ball CELE, BenBorEsodftihFo5@HER
B LA BRFHEE 20~30 o BRI S Thr i
MopdREEE R L2 E, ERWEE kst
gramm FECE L TiT2k, Xt oRI 223 B
14 BRoehit e A BT RoME L VE- Lo,
BiriclEo CRBO =R ¥ 2HT AR R RHKK
BEB D=+ AFCFETRECHE S, 2 o—20diic
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(Maurice A. Ravenor, *““The Determination of)

Foundation Pressures on Clay.”
Engineering, Dec. 13, 1985, p. 642~643.

M. A. Ravenor IRid, RyLui#8<hiy 3 SR To
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(1) o, RUZicioTHEL TR 2 ST RS [B-11. L4 ¢ 44 ofiE
2, BIRFoTERBOM{, MERBELUAOKGE o0 v
LA B MR B T SRR & A A KD BIERENER
ofipttkaie s LRI R CAE TRE 5, od
() KT I=Y0—Pm tohsab TRkt
iz, B3 PrstLT JC ofis L { WBT L ¥R P
BT, 2RIy LT YO oRBERhiER o2 /
v (BB X m=PlaT—1) Thosbh, T £7 e
"o b LT e B S5 m & Mo gEilgs / —
(E-9, Zic Pl Tk, MAiEEpwomie 4 -~ L-Length of Perimveter in Fr.
ELLBMHEL W EL, P=W/d L LThE, &L A"""’""""ls‘lf“'- :
EES A3 BEBICRT, TEETEAEY 254 P % % - C R
-9. 5
1) (1) Koo EEYRIE E-12. /A & m oW
P...Lb.perSq.Fe.
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J - I
1 . 1
Eo-“ )\c’\\ 05 $ m%ﬂlumq':)f;?' 8000
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.g 0-8 ?& <] 2.0 :
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10 \O\\ 2.5 P= E/O—I)(—+x)% """" (3)
\ @) & AEFRIE W=( O~ DL+ zdhmyf 2 )
12 e ' 130 TR R E e T («/’C’—I) TtE mofr b
“ ENOINRSTING LR B, heplr BB hr=p LIk
i, 4 oy cR-10 R inE ERGERET 4 2% W=krd +kL
~#5, BB P W-10. 4 : 47 o3 P
oY icFom e =, W=pd+ oL=pld+Liz)
pEFEHLT kv, W W
; (L A L N 5
=i Ar (@) ®BoT  PEONLm ir (5)
Ay r A Lo (5) Rt pit Ar #Rked ( THEMERES, &
IR SRR T o B LExoBicd e e hdh blrv, v oEEIMHET

#BE (perimeter)
L oXks, BiEo
W% & ) AR LD BATLROTHRS 2%
BEROBERLEL LTI 7L LESHR-ILCH 3,

Li-12 KT, m= ({Jj-%:r)
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Ligw o ORBFRIETE2HEL(GLDOE &I

Fedd, 2l 2 0R, BNt { F—nmr
HERDFFTTRIE L v,

P,
(1) Xk vRiBspcs LT mgﬁm

M=% 7

AT~ s WHCE LT «/C‘ aye

ZEE my,me DERE-12 OGRS Lid cSLT
TaybFhid, » PR ECMELE S, FIE, 2=
myftane: k BEHET 5, my, B LAICEETE 3 M,
IO T o BN TR E Lo a3 3 , S
LT me OFEFAT 2 offik, MEELETE m
DIEHFRT 2 M TE S,

COBFREC-THEBECHE L flnime iy kom
{Th o, REC N 23HE B 12 8 © %k
b, FE TP=2040 H1E, x=28 L+he (5) kLY

3040
P = 1070 Hipe/mee,

07854 +———— 28

2040
0.7854

e waE 7020, = o BE 2831 ),
P=1070 2, M ERBOm T ETF< 2 EDOR

bS) =957 456 £ 8¢

P=

=2 600 2fyg/ e

ErRwhE, W=1070(

25
a
BEENE  P= T’il x 9i'%ﬂ 207 /R

REAHHFROE TR T3 HE&CRE, M—HEHo
180 Prmy, Rauss P ez s,
Py _a+(T]A)

B ar(Lin, 6)

SECEBEROEECHRTR 1BSIER Piadt/|ms 3
M T 20, TOWSOIERRNE 8 Wit b, B—ESHk
TR 4 Wiz 2 B0l Tz, (BL 3=15)

_ 15405 1
=X s =t R
LB, (eH E)
5. iRl &

(L) EEREARIGS
“Planimeters for Records from Flow Meters
( and Weirs,” Engineering, Jan. 3 & 17, )
1936 p. 1~3 & 56~57,
SERBERE [ydr 7 2 S ERBMBCT S 0T
HOoYWBMERL I oS NERE i+ BH
OEHAELHOERTH S, il THREHEL
< Jyds, fpin, fprde BormmEtc 85 ¥
TS AfoEins The o Bt b
TH AN, SRBRRHT I o) bk
o B Adler-Ott DEIRFFBOIHE { 55 AT
Bivie s, Ziisl 1 R b0 THok, HoTi
WHEED XY @r)fﬁ.‘.ﬁﬁz’&fﬁ%ﬁﬁ?ﬁ- L HEES
1RO X Y 2 2R 2303 B 2 A, SRR
TR o7l e D IR % R B T I fy”d'r &, R
RISEORERE MBI [yTde & 2B e TR 1
R Blovs, MR WERMEEER LY,
—ig fyf-'?tdx ERSSHESHROBREMEI L ECE
2, x4 2o Dr. Dobois KfioTHk 4R 3
3‘5'5‘*1\* 2T a2 EHE B,
y¥dy WCE LT W14 RZE-15, 16 om & W
A& A, Bl-14 (A AE0IE LTHE b R TSR

[E-14.

M3 L0TCH Y, H-15 RUE-16 TR E po kR
Y TOHRECHirh b LTHP 2, K-14 =
AT B EdBo s 288 (puide) 2 o Wi 528
FITICE 2 B (racing arm) oozl o Bz
—EE L HTH»* RS, (W LES LY ok
BRLIE—EBYE L TH3), RO 5RO
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BT WA OIRENIC 3 L AR & A Y Bl o Bl K
EEsTBEcErzomo et RIBENOHR L
DEERBIE ko BILA S FRES D H IR IS 5 72 1
A bfiv, ISR EPSEOWFERMoBEH 3
PG v, ik X WIS S CHISH R T & 4 g
HHRE L7z v b Th B o Bk BT AR IC It 3 s Wil o
PTG ¢ TR G 3R o T 5 B BRI B 35
WTh b, :

A A K R His R 335, REREPROFH
CE (s RIIModL2iEs MK EEBL 20 2 R
Y, BiCR-14 BHICHTE T 3 BH o s —
BEFaemLciEdH20n 2 HRE, B-15 13
M FR o iRz —F T 354 CH VRI-16 i b ik
HETD 5, 8 bHEL & W PEF MORIEE i b
LT OISR LR 0B S RE Ch 5, - oMk
Wl e AR L & —Bee L BIiR &, W AT 345
L E—HBIC LT, & oM T RT3t 2 5
PEL, (PO TSR <% HEECHE
HV), RaBirE-14 LAECEIFER L 2,

RICHETHEE I ARG KEBEP RO 2 L HEL
BLCE T 2ok o RRE 2D 223 5 I E-17 oin
W RERM T 5, 2EHEE 2 He A LEXOM» %
#@&ﬁtkﬁﬁ)\abtsﬁb %o EERIT T B =S EIEs D
MCE D [yTde b Rp s WWRLE ) BrETH
TRERG G 8 e e 35, L LI TIE

BED S o2 L D b E-17 OEBECHF 3 b 0T
5, ChaZE=)

7. 3vo Y= bESHIL S U=

(13) #fFacs 7Y — P EORER
D.B. Gumensky, “Design of Reinforcement
( in Circular gonerete Siphons” E.N.R, )
March 12, 1936, p. 380-382.

=z vr V=g 7400 Colorado [ Pa 74
PET 2 Lo T, ZolRdRHEEL ks 5
MERRELTES, ¥4 71 oRR R EOREE
Rl E, zoffifRofftclLTcE E N R June
27, 1985, p. 899, KB I L TR 25,56, HiCHlER "
24.36 W, TR 11 W Bid~18 D ¥ 4 74 v OEIEIE
R Tik~<3, :

TR L B PEL{@EETAE o
Lt R ERET L LB 2B TIEL v, 8
avy V- FEORMCES T £S5 TRl HEK
TR (pipe shell) Ao oSfkBEms nith
Wi b, XEFORE, AERECIRICECERL W
Zdifi S,

ot CH: Al ETH IR (D Foiiniis
T 2 FM RS, FIREARCMFLEhE £TF
B0 E, (2) bkl A & WRCEBED G s
HrEFhicadamEHEs,

WHWw I RN T RET, R CERES I
a2y r Y~ oBREEL, RITRBRERECKE TR
SHOFAFHRELFEOTEZ L0 TH2T, ZHOAR
B L TR PET S BA A £ AL, precast pipe
DERFTEAL LT BosloBE T EiL T
ERROWIT 51 anchor X I TIER T v T A
5,

FHIEATTARGASREC Lo TED, F2H%
HrefEeFahe, Faho®ER, FAk0oER, 2
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Bl bz Eh AvEmEckoTcEaEH0BI,
FEAT LD E-3.8.
BEs5r¥ahe cavses, Ve e e morenl eact
ﬁ{x—FET s o[g]‘_lg or fenslon due to hydrostafic Pms-.:m
i MERSE o

B oofs

BiRTo 2D

TR? %, #HE

JRE D2 i X

SRR BRI, B

& /e circalar

hoop BERDIT  (7) fFaikrs g5 b Sepama
BT IGE { AT

3 TH DAY ﬁ %&
B, RIS KZ: ﬁ}
ol L R o)

Broli, o kg Kg; :17
DR ATIE

At Q& I3

{, Rl T :
@ Failure of Pipe in Direct Tension
@ S ¢ from inferng! Hydrostatic Presswe

mE-19.

TYpIcAL CASES ofF combined
bernding ana fengion.

(‘am'pressr'on

o e

I

BB EHATIRERN S5, 2 kT rEWEAET
Lo hoop #AE1BETEH s, REMEL LT
AJER i AT 0 B HEER D 220, A2
WEOBKH €- 2>+ 280255, @tEoT
(GRS B R B RS &,
E-190D,® Wit Fr il ( ZooRENTHERVY
BRO I S AN RS B R~ & 18 (thrust lne) %
3o

B-20 @, @ i ix% &+ low head Ay high head i
¥ affthoREERT,

low head oFaic i FRo AL T
W R ot 2 B2 A% L, high head o3& it
S HRACE-THEBERIo B TRIFERLT
Eoe

B ML omad: FRoblc T s ifthe
ot e 1Mt s 5z 2 Bied<a
PR E B M~ A v b ARE { EHERERETT
oiMcEI PSR Eo "y 2 )~ o —EiREHE

BUE, #N2RA4H 1 BofgiEETRoT,

ENEcEEE A s i REEA L, B-19 @ 1T
coRBEEYT 5L 0 TH b, WERNFEMT 5 1<

#eoTx ofEis (AL HEW o b o TBE
F 5, HEE DB &~ TREFR-19 @ kR

mi,axz ¥~ rASENIRBLRY, © iREoR

iz,
HEREIESEE 2 B T BErfimod.ie ot

E-20.

THRUST KINES in concrele pipe
under different conditlons of toading.

1 Tension :'1 s teef \
T

Direct pull
@- Thrust Dutside Section

Tenslon in sfeel

4 -
P 0 =
@ Thrust inlLing with Steel

Terision in sheel
Ll Thrust ling

tension,

7ension ja sfeel i
———

@ Thrust within Section

/ o /
S (@D weighi o B,nj::,kFiI!
L
'\.\ \_4‘ lio'?é,p fension

!
'L(; - Bo#tom rompregsion

/ -~ Thrust

Hnetapsion

i

@ Typical Design for High Head
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BETaE, R-90@ RETML, 220 - bofheo
BRIE( L 5 1| FoddirvBichoTHS,

HERIBATHHTCE->TTE 2 Foddi s
HEerdafark, fRogoBRumheEL{ T
B, #FofSBd R - S8k E R
SEHGIT 3 o IR IR o fTiE A BT oo 5L R NG «
MTIEZ BRI SR oY E 2 BERT AL, AL
TELEEIR 8T Pl bR VR L€ B arc RO
e 2 RHEAT UL, TR hECESE Lo
BRI % Z, B Fofidgy A0t
s,

Ty ¥4 73voghs: Coloradofm 74 2
Fmay 2y — A 7, BRERR Lo 2 HEF
R TR THICHERR L, BBELoMI g 2L
BWME L, HLBkEBoTOME R I 3EBR
OHZICHZEFL, IORCELEEHEbE 2R,

4 7ol Fe k 3 EERH M EES,
Ty, AUBENkoRRCKoTEI M T~ Ay P iT
R A ERE L,

#hamid low head & 1x moderate head & L cidzk
EREEE T3 1 Fog# hoop 2 A0, high head
VOB LT e AINE R O SMIET IR 2 B o I
hoop &, FicHw LKL T HTir Rllo Tk
hoop o/, Wl TR0 Mg hoop »EIE@E2
FEIEDE hoop & @ 3 FEMU =, 2 F2 ¥ hoop &
1 Feof#EME hoop & 2k, S 2R b BT
T3 EFICHIG B BP A, L ({FHORLE
EmRGLRAFEBENILOLET, K2 wa Ty

[@-21.

MONOLITHIC PIPE, showing
arrangement of ope-, two- and three-laget
reinforcing. (ALl steel s embedded at

least 3 in.}

Aongitudinal
i barg%"
@7 e

long dars '8
@ oce rh'a

@ Three layers

@ Single Layer Elliptical

F2 v d 74y PORBEYREHEERT, £o @ &

maX. head 28 153 R @B AL (BHLTHIELE
L LT % i TH 2 Eagle Lift siphon 1</
VCrbdDTHD,

SR HEh: T2 Bgcitav 2z Y

5 me]
@ Twao Layers-Civevlar

~ P EORMIIZHoTHR { ISHER T i
BoRrKL 3, BAXEFh RGN 2 2 BuiE e
WO LB MEL, 220 ~ b S B TR
MBS T L LY AN SR S
FoRURIPWMA L TRICEART I RED S5, 50 31k
BrEsorliCERT SRR EK (T2
B Lz hidfi &n,

MMToRECH LT EMEo BUEENF S L a8
(CERET A, SRBoRE TRV LT ok it
LT L VEBTH D, RLELADEENIELE
Highn+ s o THIbE, BCokECE LT
ORMEEHE HO TR Lt i, Fl~iE 80 Ro
head B L THREFECH-T L 100 Ro head toff
LTk Bt M e EIFBRCE3 . L
150 R head 1ITjd T 4 ko iz REBEMSTHEMEL L,
22T head 50 MoF e Beti i, BfoE R
ADTTBEL 75, 2%l b LT, HAFEHH
WIREOCHMENAEEL FroNHETHE L H
~Bi i,

BEEEN L M & A 3k 5388 (low head
Ztr moderate head A= 279 ~ Fo—if
FEHEZTHFICIER T 3ENE 5. L B EFCH
i 16 000 EFEEMS (1 120 kgfem?) i 18 000 &hpg/
mE (1260 kgiem?®) Ei5H 2 M A, Wb fir= >
2V - MEARERE BT HE3 LE~3R NG
v BEF LK L AR &R A SR 2 AT
BB (L, FABASER AR 0 BB b 2T
DFNEEHRT 3 L B3 FEAEB I L 3, precast
pipe T & oF BAEETH 5 1, B 0L
ArRiZavy sl - o BEE TR NET2
WAL GR L, B EHESRE I
Fr LR oot A CEMR AT 5,

MESH#ER & Mo precast pipe TIiTiE
sk LERIL s {, THEER 1S LT BT
% 13500 BpE/my: L35, WofEEHE LE
PR DMERED /2 TH B,

B SMiToTcuBgBEoLk, 2
v 72 ) = o WS o AR TC feo
THEFTZ BN Lzl bda, Ko
Fodzv2) - MRERD 1% o 14, BHETHREA
L 1% o 1/2 Th 3, precast pipe Criipdtg R
BN 2 BE T BB Sl 5Ch s,

' CE RN 78D
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K. Datta, Chittagon. Indien. *Versuche iiber
(die Verwendung von Bambus im Betonbau.")
Bauing. 24 Jan. 1936, S. 17~27.

FRE4Fc Bengal HiFICiAr A ECHFR L, TR
R HRO ARSI RBAE ARERELCHS LR
PRI BRI T e o HEFTCAAR b TH 3, i
WEA/N S, AR TH Y AMEREETE 3 4
Ly TEALHE TR Y, XeE—ERgry LIRS
LEBELHLTH3:5ROHES bRy FHM
e D, WICRBRIMBA L2 RHeCfY, BAEE R
BEr L, BIREWMIE LTS3 Ml/hT 2iBR, 4E,
HALF TR0 BRI EM LT, MR L T2 ShE
MoRTIEANORERS « & 40 HHs,

HOBAE Mo AH ARG R 2 WET oz 24t
B, ZIHIRE OB ET 3 2 LHFCATHD
T, BEMTCE THEARIM TS 2, ThikRod
TRY FoZ S b, MESHECBACENS
iz, R—EHoF 0 E¥R L CRCREG s LT
(o #— MERREST LML ¢ & 2R S 3
ZhdR{EHM o 2 L TH D, R~ BB ok
KRERENTE o, D EoBRCBHENH L LTS /B
S LML, R, #ME, KEopiENs 3 BRS
ICELEE l&’;ﬂ!z%‘:%«’ﬁ%L 870y PR V2 DRI D S B
BhEwBTHE, 220 — b2 U THOERE Btz
LA R Lo IEER (KRS LE LRI RE
R TRNECKS “Hif=v2 1~ R do
OEFICE DT Bauman KoBBRoERERE<z,
EIjE T+ A v oA {, 22— v, HdSolf
e 4y P THFBR TR, B8kt £ v &2ERT
ISR & O AT i Bt e, BRI IR 5
NEGFRHERZRLE Ilmm DT dThi, X
BT DR 44 Bengal M i BRE 2 4 ¢, 1R
GravZV—1rEEIRLTEFEWANT S ¢
D b, REHNBET 2B TAEZ, 22 )~ bl
T3 EHED e A kb, R R S oS b e 2k
e (, AT AL HBECHZ, INECHECI & 2
VIRBEHREMCER LTS3 v 7Y ~ PG
i AR T BT R B i 5 — TR
I e Z0o FECLG YRS L T2 Fun
Vo fRT, TR a) BE ) ofgkp Rt sy 20
= bEEMETTREMEHEVED THRERSE L F
hEE~TRS, '

a) Alx B3 5 1F OBEEE & e T B fEA

FeHIT e, D) M roFRLbRBET 2, o
EWE BRCES R iEs . A Ao B
Eh&ERF LSS,

RECERIRoOMESFECKRTHEINE S,

1D AR LTERELAE v, 2) 3w 2 ¥ —
P A A BHEOEE B B2 Lk, B)
frid=vzy - RECELR T A, RETHE SR
H+zzritlksz, .

A RS AR RR PR LT RIEBRT 5,
zoEEAG TR ESCBIC T B e T
FHEbHTo20s 7~ P ICRBIEEW LS D, BRI
LTk (3 v7 )~ EREREOE) HoRRt ko
TEHRT 3, oozt 2 v 2 ) -~ rokRlE LTy
KT s T 0 RIS A BT BT B - 0 T
MoHE @RI ERF LSz LeRE, X, &
i b8 B4 IR E M 0 % BF I Rar oo s
RRE AR 2BRERE B B e swE
Weds by, & ORISR SRR oM 2 3R L
FREICHELR UTHS M R R bR
REERT B o L SCHAGLIY A RET 3 2 & AT HES
ay 2y - bR EASEREREC RBET TSN R
FEERE LY AR EORS LAEL v, AR
BT 3o THET 5, WUTHABRRMD 1 HEAY
PLTHRIERFACEL MBI LT hd@ ey
o ZNMTHCE, B, BB £ L=y 2
I - PAICEFR LM TH S, & o B o st
MRt EoTHLSLAS L, FIECH, 38y
BEHR, 1) T5E 8) oA RIHRINE, 7 7
¥ U~ b EXFFE—FEL LTIERLE S L Bao-
man ROBMRE B3 &, Kk REmL kLG % o
TERR TV, XOFMBEEZBETLE, 2OBBELRT
RE iAok,

JE #5553 A es TR M 1R =189 000~199 000
kgfemo?, 30 em &, #HE Sem, BE 045 ¢cm HoES
BB T =794~863 kg/em®, Wi 1ok 2 BUMEAREL = 170 000
~B820 000 kg/om?, #HE d=7.2 cm, FH 25d W 2 M
¥ 763~2T760kg/om®. ENRIE D Wi s Ei=
183 000~199000 X TE 3 v 2V~ D EZRLALT
5Y, NFERECRTR =20~ 2k )it
BBICRTCES, iz vy 7V~ r o FER L ik
ERHEE ATz 2~ v EHB Y 4
THeLE~2, HMFSH L CRA—D z EE~28
Thd, WAPH =2V~ LENEP Fatb>Th
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(4) Soviet Russia [CRJBEEEHTHE
M. A. Kienia, “Pneumatic-Caisson Practice
( in Scviet Russia.” E. N. R. March )
21, 1985, p, 418~421.

Soviet Russia 1o Tit, PR o IR TS i PR

. (open eaisson) ZtFAREME (sheet pile cofferdamy

BEMT 5 WSt RESGESRIH (pnenmatic-caisson )y
FHAINTE 5, R EZ{ o HofHicr v
v, clamshell, RURESORHRT 2= Lz s b ol
HLTL  [FREETEL LTHEECHED &h s LIk
TERF L LR T 1, 511C Moscow Hh TN T
LA ERASEOREL LTAEAI AT
B 5o 1927 SRLIFE Soviet Russia i

Th 70 AR MRS b 300 Y -

DRBHARE Xk, £ 5% Die-

propetrovsk @ Dnieper ¥ (C282» 3 3T

& 5350 Rogk#EfE, Saratove> Volga

B e B RELE 5570 W o #, Golgi
@ Volga i c 3% 3 5 3280 IR o #GR,.

1l Leningrad @ Weva #1053 3 35 5%

HiboBE R TESEEe A R

22,

A ERRCEB I A EERRE

T
§

Tt A Th b, HTEH L s 56010 X

VERLTEOR*CH 5, IEL 7 1002

LoNBEEI R AR TS 3, Sarator

P BRIFCEY~v v 6 e RFLE

3% DT A, KU

F A RTH Y, BT 1470 R T

540,

BNTHBRICR T 7V~ P2V R TEEILLY
=vz)—troEREiicERLT BTz L2
HeFT L3 5

SRS IR TIEARM=2 v 79— P E RS HIcsk
W= ¥ 7 )~ RURHSD BEO LI HAT 3 <
LB WRECE 3, bz o FHEICHES TSR ER( L
HERREZ a5 ¢ & HI2 D, W LATISIC M L Fa 3¢
MIeheflay 2~ rEECREREI I B 10
BOFE/ATIEET 2, chZElLZ & TH a0
EERAE = 2 2V~ MEBRB T ANEHE B 3 i
FEALTAM TS 2 LwiZ tich 3 (22~ %

2, Leningrad & Weva jaofE@ T
ETE2Mor -y refHeLL, *OREEEKkd
525 WILHEMABT 89 WTH o, Soviet Russia i<
T RETHE R & WIREID B b e B ER
MEEZ L LT a v 2 - P CHoRI 1920 48

’ E-25.

IRERYREEY
IR IETE:

e Al ———— e
cagtedon] Emtivy
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Mogiloy T Dnieper Mo B Tidsr— v
DHWECRERBRE L, O HEEH o RO T 2 AL
av2Y—bk¥—»> (timber conerete eaisson) %
BUPREE 3 ho e H1RIT 25 1R 1 { S R B ic
W EROPER AR BEA S hTh 3, B o ESBE
BB OB L MH T 3 L2 IR R R ES
FREL TR 3. HWBIEI AL — v o XBIE 485
W TR 52 WX kBB s, Sarator
T Volga i @ BT IR T RS 775
LB 2HERD O foAkGa v 26— oy
VHERE ARG RITTE DOk, B v B AR

DEEAERE 5w, Leningrad o34y s -
Y ERERICGESBR Xy P CHAK, AL B -y
YRR 06 % ~12% ogvp Bt I Th 3,
=¥ yoF N ORI BRI R e R L,
B-27 BAD oA RLTHE, EIHE 120
~183# /W T o 13 Dnepropetrovsk @ Dnieper
Jﬁ:l:$1’c;5’é‘§‘fiﬁi{ﬁﬁ= 27 HPER OO 2 Lo
E-27.

YRR CRkBC s - v v 2B+ 5 U 4F
WIS TEEMEEL AL = v 7 0~ +ofifea
L3 ric¥ 2%, Moscow Dorbas #hfo
Olka FICBa28= v 2 ) — PR T o ic
ERI e L oElE 4 7, BEd kR
HHFHB2 RCHoRk, BIE: T 200 HLED
AB Y2 - P EREES SRR INT ST
BRERLTH S,

T R Rl Bk e AL - ¢ T Iy
FHAKE D :ARERL L LERRCREHKC L oT
IR & vz, REER U REHER B THEER T EIHE
BRICH S 3, WIBEHEEE = 2 7 v 70 L o TIER S
L3, ERECERC IR D= 8 2 v 22 1005
BRI B30k, AN ES CHRST L DU RED v
BAML 27 0=+ OBEEN5 % (@ (S ABoIE
FETHE 2130 HEE/NS, HAMAETIE 35 Hpe/mt o
HBo R, 2w 2V - b OTEMAREL: X el S 5Tl
05 THOEHEBOME10~15 3F T, B4 1.0
LEEITA TS,

WZEEL L DB WAL 2B RB e RRT 2
WA ~ Y 23 B R R 5 B AsERrk e e 2
B 288 i oML L B R0 A s 58
Ticds, F-26 240 2T 3 Saratov 55

£2-26,

RO -
Tonm imarus Kmstion

DY =~ BT s, BEPHEOr~ v v
BOEEE 4~8 T L TR, hehizd 12~16 M
B2 my F Y~ ML FAREICER D, B LR
D10~TIOHEE 1 o [ FERERIE 2 850 5 pE/T o 4,

P

old Design

Néw Design

T Y BT BRRCER R VAL,

T Yy nEDF: -~y yolRdFCIESD 5,
D) RIS 2 4 LI TR T 2 by — v v
BUED B 5~T WR(MY FF 3, 2) ATolo
EREDBEA, 3 R AREBEARCHELZE
BELDTEED 3G ATOBO LRy — ¥ v i i
B S FENIARTE 165 RESHOKCEE SRS o S50 (M
LT Ob WoiBRITH TG 213 Wl als L M2
i, BRBEARES o h B o Ll e &
DTR R 2 ok s, BRSNSt X v
YT~1/10 feo B AR GRCH E|H S €2, 4 — ¥ v ik
AR I TRBCE T 2 8 2 LAt 2 ok
HoBHI 5 2 2 M T Moscow-Doubas gk
Eashira @ Oka WoBRTHCHTEN SR -, /&
VR 16.5 W~28 Moo il Cid KRB o a3 5, &
TR 2BRY LBy - v o eihdb 28423 doat-
ing method #Mwr3,. 1950~1931 4 Saratov o
Volga WMiERTHETHEA 1460 Wio 18 &R
{floating caisson) % SER{EMEm L, & :i:ﬁ{:&b?:o 1983 4
Weva {{ OREETH T EFHA 4750 W DACIRE % i
Bico MEEIET—FHiL 52 WAL T 425 W ThH ok,
Baratov b Tht Volga MosdRit 39 m—~50 m
R L, 2T 17 oy - ¥ v 3 Saratov FETHE
DIRTHY AR 6 Fid floating method ko T
&, 1 HHAE M8 Mo BTATAD LTHEY, 05
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T TSR BEG RAME TR LESHBRLT
&%o BEDIENK 18 RCH DN EMHED PHLAET
F 138 WU T R 2 T EMBE ok, TR
HryBEHEECIRTECRERS 7> 41 e b 22
EMEC Lo CREOERRRPR LI, - Yy
MBS SR b R BRI E S AR B o & — ¥
DI 156 W CH & < BAB RO RENE 2 E5,
WEE 2 e SRR D b LTHY, 127 3508
DREERECr -V vEEDELHE A, BRI
B 2500 &5 21 Wb V2hd bhicfic k>
Tr =2 viditbMhE~bhafficoTd
Bob NI FHBICHEDT 6 o 1 o ik
B o 5 HoBEITBEETBCE 2 HL,
=V vDan s )~ P REOTEECERE 3
WMTEEBERE, BekBCidt, v 2 )1
R HE D A B A B BRI I HE TR LB T
ey viCorfRorlERY Lok, Wb
v ) - 2 RETHEAT AR TPk 2@
BEWEHT 2 WREML 164 RIKE L
Hy PEAOLEL T2k BE BBk
wathdpFoFHralt 1) BETExRE
B RoBHEEToE, 2) #R+F705
CRADETZE, ) r-y vidd3EsHEsoR
R LEHEEOE I 3ioh, S vy
T3z tol#iE -z &, 4) -HBoEshEar

fER2 T2 c LORWEL IZETCTH D, KA LESEDTH

oMEHEE( LThb3 2 2> TR ERR S
BTHEbG, 2y Yy e BELBETI R, £ &

DR CRAT LRECS L TRES R TR 2 (5

oFELkL RS - v v ¥ A CES»E o2
FEHH 5, 2l chain and screw method TizH
BT R THs, r~Y v ik o a2l v R
MM e ThEBERHTHY, Bor— v kgL
TEOEFHED, = v 7 )~ PR RS Ll ~
oy PRARTCHRRO N 7 v 7 CTRBCER Lk EKC
Ble =¥ 70~ P IBRETHEY, Berbkli+s
BEDIREE S BP~60° (F) EF 2, M oiRh<T 2.0~
86 IR G K = v 2 ) - b RS B
L VEBELREL, 8~4 i 59~68°(F) TH3,

Leningrad o s — v iR CHEE LS — v o 218

TGRS ikt BELRERC o
EEEY) BEMECOE I A RO, r - Y
VI 4750 RAIE 36 Wyc LTkt SRE R ICHEDE

EHrcEHZE LS5 B SENnETh ok, i
Bayz V- O SRR 668 THB,
#M: Soviet Russia CHRTIE 1936 HERFCE
LB Bk FMERA HO bR TH = H, & L Wk
Tulnev, Fillipov o 2 R F Eob o b LTHE (—K
AR SR ok  BREWERE (AR Y
v, Tulnev HEMIIE-28 DifiTtE 3, BEH-OK
QntzﬁoA&ymeT?%ﬁrtotkaoﬁ
3g§ﬁ35mwwrﬁﬁﬁ*nt ﬂ&Lr

‘5?13 & il
?a'ﬁﬁrm*%ml%éaﬁmr4%sébgﬁ2
' [E@-28.

Flan
Tolenar Design

Vertical Sechon -
Fiflipov Design
WREAEM T LT 2HBEHBENCH 2, Tuluev
KT ERTS 2 o~y y FRBRERTALELC
EorEe FE B R AR cE (BREERSTENS
B, s s ESoFAEHIHET s BERCa
% Fillipov REW o MBEBENT 1HD 7 v b
DI ETT B, 7y boBENSSUE, FSMIEERm
LHENHE D 2 EE B, Ay hICIBE AR
+5 &2 e B EC Ly CHEES Lo/ T wELITIRE
BEHET. REHAEMcR Yy EMACEREL 2.
EHAMCHs L s PR T Me (@ e By
PAv-TIK T2 LAHD, & Dséi;@ﬂﬁ 1yt Tulnev -
AT Thd, LoXTEIME &OTAﬂMt
mmm%maagwﬂmkfaaﬁ Pl te B R

2 2 3 3, Soviet Russia KT {EER Wﬁ;’-?—‘
2T AEM, MR SHE Lo B { Bl
oL o, AN, HEEFcEET 3 ERHI R TL 3.
R R oA ULEMeLE = v 2 )~ CRFE 3
3, o8 i Tulney {cixFhicz v 79~ F
RrobREALYGRE bRV, (REER)
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Howard Mullins, “The Sel-Anchored Sus-
( pension Brldge.” E:N.R. Jan. 9, )
1986, p. 45-49.

Eﬁ}‘ﬁ%i’ﬁ@ﬁﬁj{ﬂ@&l‘ﬁﬁ Josef Langer o ko< H)
Eahn 1870 ERKHK S T Franz Joseph #:Ho
Wrsowie S/l TIERI S, Ty — 7 A4 &30
BIFF0 RIS EL A1 SR o s S R CRER s B VE
WOHRRE L IEROR LTS 3, 1899 £
Litbeck @ Elbe-Trave f2isk ¥ Miiklenthor
(-2 RBRO AR RBORM o L0 TH 5, 1915
SRR T L7 Rhine W Cologne-Deutz 5 ( [®~-30)
REoBEXoroEEOL e TaoT, ZikgTa
BRERERIETRLELCLD s —2CH 3, BT
WX cRERRHEFRSEcR TS shalic
U, WELRCHT I3ECcLkadzoiizdi-1o ) g
HYTHD, I L TRENL L3 TH 3,

HIE BiG o BEER - T Z}?F%%@F , 88 Gregory G. Krivoshein #% .Quebee @ 8.
FERORM, HHE, £~ 70 o BRI U Rk Lawrence WiHRC IR LB E 4R L = E R 1758
HoTR2 8, AER SO Y #7048 W HIERKGROBHE 1910E0HELE, BlEWT
s HEERIR TN 800 R 2 TRAFFHER - b o FEN% Russia @ Tver MICRET 280 236 WD

F;:—1.

SELF-ANCHORED SUSPENSION BRIDGEY OF THE WOELD |
European Bridges

Sag of R
Suspen- Depth of
~Length, Ft.— sion Stiffening .
- Year Main Sldﬁ Member, Suspension \Iember. Stiffening - Side-Span
Name and Laeation Built TRiver Span Span Ft. Meamber Member Towers Condition Literatura
Maklenthor 1839 Elbe-Trave F37.795 64 51 18.79 Riveted 4.30  Continuous Rocker  Loaded  Zeflachrifi des  Versinzs
Libeck, Germany Cangl Warran deutscher  fupenieure,
. Truss 1900. Eiserne Brucken,
Rinp-stzclu 1910 March 18,11 6890 13.12 Riveted 5.62 l;runtin-uous Rocker Eisenbau, 1910,
ustris - russ
Xoln-Deutz 1915 LRhine 605 18 302 59 70 67 Eyeplate 10 50  Contingous Rocker Loaded Zettschrift des Vereines
Cologre, Germany Girders d%r;!acher Ingenieure,
Lipmtadt 1917 Lippe 181,07 37 72 Riveted Three-hinged Die Bautechnik, 1923,
Germany . Truss
Admn‘:ﬂ Schear F927 Spree 315,95 12¢ 07  35.01 Eyeplate 7.18  Continuous  Rocker Loaded Die Bavtechnik. 1932,
Berlin, Germany ) Girders
Torst 1927 Neisse 129 89 64 94 Eyeplate Continuous
Cermany “Trugs )
Kc]n-Mulhexm 1929 Rhbing 1.033.46 298.65 113,19 Prestressed 19.69  Cantilever Rocker Unloaded Der Bauingenieur, 1929;
Cologne, Germany Locked-Wira Girders Mohringer, Bridges of
Strands . the Rhine :
e Alexander T 1935 Save 856.31 I46.07 92.08 [Prestressed [4.04 Cantilever Rocler Unloaded Der Bauwingenteur, 1930,
u!x;:ra.de Yugoslavis Ledked-Wire Girders
Strands
.o . Aslatic Bridges
Kiyosu 1928 Sumida 300 00 150.06 42.00 Eyeplote 8 3  Three-hinged Rocker Loaded ZENR,Oct.3, 1929
Tokyo, Japan . Girders Warld Ename:nn (,‘nn-
gress, Tol 1929, Vol
X, Part 2, ubhc Works
American Bridges
Beventh 3%, 1926  Allegheny #442.08 221.35 54.29 TEyebar 9.21  Coentinuous One Fued Loadad BNR Dee. 18, I9Z4
Pittsburgh, Pa. R Girdera Osle Sept. 23, 1926,
able
Ninth 5t. 1927 Allegheny 430,00 2|5.00 52.80 Eyebar 9.04 do do* Loaded
Pitteburgh, Pa. ' .
‘is;ixthbSt b P (928 Allegheny 43000 215,00 52.80 Eyebar 9.04 do do Loaded
ittsburpl 'a.
Little Nln.n 2, (933  Little Niangua 225.00 112,50  25.00 Preatrassed 2.75 Two-hinged Fixed Loaded ENR, Sept. 28, 1933,
Macks Creek, Mo. Wire Strands Girdars
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$ @k ¥ Golden Gate OB 4000 o b o)
ZBAORFTEBHELEN, RSO HE S LRAFSE
“ R T BT o BIBIE, BRI E 4R Lk
BRERIERL VR T0% BETHEE, & — 7 AR
KEEE R 3 BENRAEORPEA L ik k3" LT
DTEDH, A LIEH i I o B 7R T B S AT Bk
24 0Lz Eie, EB-31 i Krivoshein 8o
E-31.

Bt L SR RO TS 5,
| HERBoM: BRBEoET LR Chi
HoME LD TH 5, o

1) 2ToihinEsEe FEREE: —on § XD
L0 L THEE O EXIREEH R EE I L2
BRcERTETHE, - - :

2) WMELRVEERLL Y ROBERNTEIh 3
FGRIER IS T & MR B i B LTSS R
ReBAREEOBRD & DrES, ‘
8) SRR 3N ER~2 08, BHEOMERE MG
Berw (BEBRTILEFBAE S, B s 5a il
Ko b o CR—RCMBR oW L VR H & CoEK
WELEY S ~Fhdbho e i o, Xy b Bl
BEBEET 300, BoWacikiR-32 tRymey

@32, ) '

£1752

“5%

+5% MT—'\“’_‘:‘H—_%—MM

i
2

475

EL75

ey 7 M
L 200" J
BEREEENTLITERn LS,

4) BRI 3 MBI B5E(RIL RS BE:
FRATAEECOE EBELLEE Ly 3 b B R
i s 2 ¥, REMMTEE LB,

5Y SV EGERAE TR 2 SRR I 3 AhEL s —5
PHIEMS EEEEciB o mr s 2 i o T
2o W e LtoBR offRoEESS 2wy
bz LHHES,

5) BHAERKTHILALRTE, HIERG TR
D —E B ko Ty — P AR HF i IE R
BHEDR,

7) HEERRoREIEEEScRko TERCERS S

Exp | i

LBH, AAFIRXPH/OEE L B HiAts

HEERE R HREABoRmeEmt e
RO TEFBIET 2 0ER DD,

1) HiE Mol oRB —Hc B LicTh s
R S RO TARO R BHE L s b8 B4
BB LB L3 3 BACTEIER o B RIgiIT
SHORMER URRARL 5. BLT A <=2 7T
47~ tor—-FrEERT B4, RSN
& BB LTRSS TR B OB % © s B 22
Hre LTS Ui c THIOH 3 TEHH 591, ik
BREOERCRS,, VA Y~ Fr -7 2 H32
BERkoFiERERHEY v,

2) HEBBCRTRAESHBNEMA L TR 5 —
TR REET 52T, BT MM kD fE b ic R}
TR, BRERIAFRERS v YRR T
5D, o

3) REALERCYER & R AE B e o e o
me -7k VSR I BTG, —o e
LTl XRiFEEL o —oril~bh s,

4) F—ofiEE A3 541 BERG AN 21
Ie -2y MR ACRA L VTR DT, Ko
ERANLIEER R REERR R koo
LD, BEREL LTEHOBLHCED, 15

IR AT sz b icfRoTBIET 2 2 LA H
Do

BrEtHNE - HeimER, AR BRI T 2
RO OTL LA < (BOLONEL L,

B, g BB OB BN o SR o B 2 ET
£,

FRALKT, BTERESCINT & FRUHTE O i s B
~ BB 3 ESTH B30 b, BEEUCERCH T
CHERT aRENS 3, MBMoET R 1) 8RHF
(REX LD, 2) 7 - v vfif, 3) 777 » M8, o
4) 7 4 vy Fp - A C, LoRERIFRS CIRE AT
Bo. Bl EnE: Lz &I 250 R FolEe
HIR TR EIEA 0 & o TS TH 3 45, 250 WD bo
b O TSR D ST IR & 5 o
v REBRIATE 3 £, 2 &, RTRU-RBEEFOAE
KR35, HHOBE T Beo TR BFMNIE 4 L &
M BRBENTH 2,

M, HERECHRE s {RFcEls B o2 o)
OHBHZRUET A A~ RET A 7L b BER LT
Ba, v4v-XEAMTr — 7 A2 B2 8800E s —
FrowmniBEoTE Ko TER Tz oTr -7

—121—



P04 . b

@ o EETCHE L BEL L, XEMCE
ERCEMOERE AT 20 THEY HO R E L,
CEIRERE

(24) HokoEESA LR IBRRT

(J. W. Beretta, “Bridge Railings removable)

in Case of Floods.” E. N. R. Jan.

28, 1936, p. 121~128,

Texas @ Laredo & Mexico Tamaulipas © Nuevo
Laredo %424 3 Rio Grande #E<it, B0 28
DFRMRT, FEREER M LE 2, Tolfko o
¥ )~ REE T T, Wik RO s LTI
gL Y, 2ARROFI 50 % ¥ B 2B A L
fo RO TSI, KFEOUMBE IR, RiFLAELWT
ERE, EAENAD A CPHLRBRT 35 L,

R LA 5 L BAlat i b ke 0T, BT ot
< H s o,

WERSFL LSRR C TR AR KR 3 0 &
W, METH 3 & LiEEhNIETH 3,

R EOR T IR o~ B, SEMERETE
ki I b v tSrbBREChsc e b
TTH3,

FITREE, Wik, EE, 2ARE, %o A »b T
LEE R LOCRIThITR LR,

Rict~23 b i, UEESofEttcRiETs Lo
ELTCHAR AR EL DT,

8T L LTiibh eSS Tl LAk 7r =Y
& DEFEFHER2EH T 230 Th20, flTF2 173 E
Hisat, FEMETEYSEY I0WBHK LR 46 0
TH 3o WP BCREAPEE L, ZTHER
WHEEFRAT 5 (F-33.34),

Felne remt st

Mote cup | Hacen plaky an either wnd of Mis seshion

B L gt L, T et i a ST
4ia o " 3

ATCE B0 S

“__‘ :H : :.‘ ‘.-

Sacrion A-A  ElaveHon of Cable Anchorags

umrinn

e

Typical Maif Kl

PP gty section .
Wamovabls Ralling

—HOMER I RILEA T 5 B & A bk 0
W WELESE ool ERIT L, BofBTR
LoEoBEREIES Lok, '

FAIEy AOBEFRIL, 2 v V- hooiy 2 0F
Thateh, ReeMBothifs §0& L,

BFoZR@inoRBEs Ao, S FEE
BHEROE, '

WL HFTEIC, S b 8 M FE CHT WA
Bk, EHBPERERLE,

THEBA G, BEBEEAY, Z2ERE oRCE,
FHE:LCoEHEEHME,

B & PR L ol i, BiElthIiucaitzig
ALk,

HEMoEHC I, BERSROBEREATE, BB
FEIICHEIE W] & METE ] & & BR Y, MEIR i SR i B
20y b fTbR L, A oBEENoRBEEEST S
Ko B U CHPHICBHT Lk, AIEHHIIEZ Y <y b
LA T, BRI R IR, MAKBRCL IV <y bR
hoMEPrR~LEE,

o= vy ) - MEFoBRE 48, zoBRBLT

ATz I L, IBHFHE 2 ROFIE, 2ELE
T o TNk - AR AR L,

ST L BT 28, IR L L cH (knee-
brace) RIAAL K,

=T AEgEe L iR o L »C, 32t oBEEREE
EAL, BiEED 2V o PR M-OTIE T h, Bc
FoTHRACKRFT bR B,

Z@or = 7R EA LR RN, TRk A
IR X € 3 Ch ok N, ik FARCHT o8 om
L, RoTHETCLRETENT Z L AHEL VRS
LHETLOTHD, (EEEE
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(4) WERSBOIEALE
(R. F. Goudey “a New Method of Copper Sul-)

phating Reservoirs.” Journal of the A.
W.W.A. Feb. 1936, p. 163~179.

ﬁ?vk?ﬂlrfc{;iféﬁﬁs‘ﬁﬁaﬁ"a tAEEELET o2 k5
3, AR A L TEYMERoRE L T 3, 1900
2t Moore [XBIEMRER I X0 Th & 2 BilkBE M
TR LY 2 LR L, S HEEZEZHEL
THIR Td 3 O FRETBE RS R
EMARARLTFEF - FCRTFb bR 2EToTE
3. SRLRESRI Mk o7k, T oh T, REBENS
FRERVEECIHEOEEC toTHAE* Bt
_RETH SN, ZEHAET Bl
MELH I L RERL L 3, BchoFEK Crikig
HEEREY Lok 2 BERT A C LHFTRTCHE,

B EoGREE BRIt 2 ki, BREIEHBRBEoIRN
B R bciitfi T s L HERRA 0D
PO T L RA RO B TR > TRERHK
B SH L, REME AT ICET S L ESCRMLLG
B3 X, SO RS2 R LR ot
FiT 5 2 & AHE S,

E-35 iko Hig
DBICE LR R -
R IT L TR i I
B i ar
v, RRORT#ET 2
ICTEMESH 2 35 F ik
a2ffy, ALADK
R X = TALHT TR
Bz 2B Cre
K, MBTfE ko
TFER 2R+
Bo ErEEE 250 H
EoEENS Y, it
HBEEES 1400E
BiBH4vt 270
Hrlve—R-n A ) -
RARIC LTES 5~50 SEORBREI NGS5, ™
LTER 05T 2 EEEERRE ol 40~50 W
BB OB IC 1 i 100~200 R o7k (i3 5 o B7kehic
R B ORI ERE T, IS HE T2
B2 7) R B BRI IT 70 95, 18 WiEic 17 %, 30 Wi 7 %

E-35.

EREELT OSBRSS ERLEL, X fm.2
DR BB NEE CEETe N XD 2
mmﬁ?lmm@mﬁméiataﬁﬁama&ﬂko

R oA B OFE L HFh, mRRmrEE
K- CHFEREIER 1 =— 289 #% 100 HEXE
ik 1=~ 2E VR TIHETH 4D 67 % Oty
E y, el T REREFEC I3 TRY 5
B b AFERMARI 66 % {23, CERFEF=

(6) FRoOKIEE |

L. Naumann, * HSlzerner Wasserturm der Ge-
meinden Oberzetzscha und Rautenberg
(Thiiringen).” Baatech. 13, Mirz
1936, 8. 182~183.

Thiiringen @/AHHio LBk T, 1 HofBrE

E-36.
Selaitt Schnitt
£
] T T
i 1]
1N e i | b K _'T"“T ’7:?
N 2 H
i b MES T X %’7
] Y I
. ‘§?
1 I .
-'n-‘ ?' r his | X b4 3
2 ‘m
r
: ! "
Y 1
T i
d Bl
Y i
3 /e
|
S i
; 77
1P¢
i ot
[
JE & i
X e =
0
8 SHELY
o '_:r 4
5
% ﬂE
i
o i
2 HLB
o =
T B 3
Gs gt w
w1 TS Wperagf T
Grunarifi-Podest Grundr-Turmaugbay
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S0m® KB LTRHE 185 m Z54& 100 m® ozcfing 3,
R R HRICHK BB D l, 2B LTS =
Y7~ M, GRCOABIC R TR AR Y 2 LR
Rgffi=v 79 - v E~T 13 [ T 5 3 okBot
DABORMICRE Uit B-86 1T 3 BT B o
By AR ROk EE O ERRE AU TR, T
NTAB ERER O M Fluralsil 246 L, @
85 K Pyromors & 84 L2, 7Kg0 NE 545 m 552
432 WOMRREE 7.5 0m KR Som TR B, 0
R 13 mm oM ¢, HoBETRE-36 DM 8 B
TARMOF O LR 3~ { WBICES & L35 128
FEWEY, oM o#oE i 25en A5, 7k2
WL BE R A o oo BERE 11454 Clk
OWEIG EHFT 24x24 em FHT 26x2em o 874
DFEETH~TED. B-37 KRFM2E 3 Rizofk
E-37

THEE L ~TB S, AR TET s D%} B
A 22T CR 3 8 A0 20% 26 em D BNAIRT
BARTET, 3O FHCIRE G 7 (IIEE 75 % 75 x
10 RERMRE L= v 2 ) — r EIICHE SR L TEE L
TR 3, IEEEARCEAEICE s BT WX, ARk

HOEMEBERA +~ 22 ghror b WEShTRE

35 & 2

(6) ETFTHEBERASERELT
D E R
(L. D. Carlyon, “Primary Elements for SeWage)

and Water Works Meters.” Water Works
and Sewerage Nov. 1935, p. 375~378

ERD ETAKICRT, FHERMEEEL LR E MY
PR AR R N CO S EF BB AT
@5, AWHEMREIBTIEE WomiTe i & 3° ik
WE LTI “ventur” HMicEv-Ta s, HEFD
biva iz 3 44, 41+ venturi 4, flow nozzle %
thin plate orifice T &, &« HHEEP LTHiEE
£E¥LY, TREKIRBICRTEDCRY 3 s s
BRI & R DRI £ 45 5 o HATE A ventur
Fo 2EE oM, Xt flow nozzle, orifice DFEMoE

HETH 2, M-40 it orifice AWK h 4 1° 7 )£ 12
¥RT,

TR 5 b R R L TRA R o —
RDEHED LT 3 FRHBE IR, RllES 5~
& fitk, [, RAFRZBREOEICK Y 10 1L Fo
EHZE G 45 2000 B k2 E H2 G 2 L3,
venturi 4, flow nozzle Xid plate orifice 1 b
HRGBRTY, 3 HOBAB—o@ A F OB
THETsb0THE, _

Venturi #: venturl FurBEEH s LT/FY, B-
88 KRTMCFoANRR IR TETNEEE L 2o

E-28.

TRV, AR CREIATLHS,, B o E S
CHREMEESG R s h 5 (E-38 B A-A), T A7k
HBIE I total angle # 21° »M#H € MloEFEr
&V EERESATES LT 5 3 B omMETE & 5 3
BFRED BPSPBENCEER7 v vy ah, &
P BFEOLER 2 2 R ECICEPS 0 R o 55
DHEEEILER T 3, BRSBTHE-TH 5°
total angle %743 2 BEHE O & 7 v Holsait 7 v
YFRES, HEEWKITIE ventun FoAMREX I
MoSdefil “E venturi B” WA BN B, Bl
MR o AIEA SR IR ¢ (3 total angle
13°~15%), H oW Mk A %5 8 b wHroHBoR
venturi F & ¥ 2B & F IO T AN
venturl WEEoTH 3, REHD venturl Fit Mt
TR TR Y, RSBl BRI B TR TS
3o & 12 oS FRE BRI FRA MR LT
oEERETEECBRE LTI h s TRk L
DL E-39 IR { MR F o RS 2 T ok
BERSHE KT v 2 ) — P REBECREN S,
Flow Nozzle: £ { @B flow nozzel LR
& Venturi #FeH~Ebh 3, A 4 5o 1
RO v 2D, b 348 DTN bHh Iigd e
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B, oTHE G R R ( RPSRE Y LRABE
71 3o flow nozzle ¥R =h E 1§07 vy FRlic
BALTR S h, LfodEEEt TS0 vy
b FELHRA CRTHER MY TE B4, MENREE:
i nozsle ORI EATIERE SO BT TED
Noo oy BE, TARRBREOHMECELTE fow
nozzle (TIEE M T b A TR B B X
3,

Thin Plate Orifice: [2[-40 <7 ¥ thin plate orifice

[E-40.

.3
o

[
3

EHRHBEDZHHC L VBT LATE Y, ventur] #
% flow nozzle & RIFEMTH ( LTS E{ 0N

—1

BEH LTS B, orifice: o E2H BT H 3 311/16
HEYEoLoTHY =pi A, monel 8, Mo
MBI vEERTH S, F-40 k3 & orifice &
o Tik#l< vena contracta # 3 2 % K43, vena
contracta OfRITIE T 3 R CHT LR &9
—ETHLN, HLELTERZE L orifice B Lol
DED LRCRFEOENRER S, B~bh RS
L THMSNMRE oW L v WEMEEE
orifice # LABENEL CE 5 h, BEREREELS
JCEHNC vena contracta ICELILB,

HE TR HRESEIEET IEROBEEE
FEEEHREE b, BIE 1) BALH, 2) B8, 8) 5%
B, 4) BEME, 5) FAMARUERLL TH S, HL
LEOEFGEERECHEY 2o Cid i,

(1) HAfH: HRoBAMSEEERAE>TL
Do X-41 3 venturi £, 48 venturi %, FERi dow -
nozzle % thin plate orifice R E D oREOME

41,
300
0
25
a 7
%
o /.
2000
o
o
! Y
&
2 A
150 >
15 -, Y
3 Qé e
E A1 1o
z ¢
g %
£
L9
I
]
o .4
50
2
L~1 CE —
= s L}O “‘I
| et
S = [T
D 4 -] [F] % 20 24 28 32 36 AG 44 48

NoMINAL PIPE DIAMETER - INCHES

BT, orifice oEEIFETEARE venturi oft
1/9 CH 2, 24 ML ko TiEn orifice KT =»
rofzolobREEFREIRCR I L &
Y 20~259% LETHED orifice 2153 ATHHD,
EFE Ak s venturi FAHFC s AoBEEL S
FEDE-HMBECHTCHREE =20 ~F THES
i, HWP RO RBLERE L VRAIRS,

(2) 7. orifice & flow nozzle (1B IEST
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fe & venbur] FRfeo TEIT D, EEIT T
Rl Hoz vy FRIKBCBAT LR
vt OF LERGERTCEAEE ok
FEEDE, ILEEAMRE LT kBAMcse
ErmrihvERsesrcEmsdich b
Hao venturi F i MR K LTE- XD RE
KBS L THE R LSl 5 . 9 LA ARkEEaT
EECsEtdats 1~2 Ao S EE s,
venburl & FkBo —E Y RSEETERY B
ToPLSFLH ZMEHRD 2,

(3) HEE: EETEFTCEREI LR
o3 fEORH R AR S el T 5 KRR A P& L
v, Bl £1% LATH S, th LERB LK 228 Es
e BBERGHE 2% DRCERET 2, BBELEE
BEaEeREREACED, EMi 2 5 RE2EET2
kO, BToRRINERECETLRE T o
HEHBEL T2, venturl FicE LTt BER 0 5~
IMEREE TH 3, flow nozzle %t orifice KB L Ti
HREL orifice DIE L o MEWHE L LK) FRO
8~205TH 3, MK EOMRMMAL LR IR
iz LB w3t H 3 A3 it ventwrl SRR
Fe venturi B LY 30~45% E#iE L TH AL
3o MR LOTE S 2 BT 3 2B ERREEEOH
nESRCRET 2 KO D TH A, RS EY
BLCEE bR, BRAES » 7ARBOREMSEC L
PRI  HICRESER-E Vi ek Bk
#H, fFLEoREGFEE T 2 ErA 3 AR
OB R LT IR R BRI 5 R,

(4) MERME: RN DEESLHEE 2RO
RENCH AR TCH B, 25 )~ EBHOETRE
TAEEEE ©&F + 2 BEHREES - cHME R
METH 2, RELHET 3 KT venturi FoFEFR
W FLIC R o~ R I B 5 IR 2 B B o0 6 R 3
(BI1-38) & fi~3, HEERR T venturl Fofpb
B ATKE M HTE DB o B A S R IR L b B R
LT ERoTHERCEE 2 RTTHL LD B

@-42

M&K i
.'; g ) ’,‘JQ'

Jat :
! 1 et
ol 1
&

PRESSURE

HiGH

SUPPLY

- eccentric venturl F: AL oWk BT b2, B

43 WTRFRICHMNT 5 orifice o B 27T Bici
THHLHOBEIEEHE IR L LIt L 5 28w
b3, orifice WOAIMIC LR RS TReMks S
B BREOEINRCEE L L Mk ER T
R Lo, BRoRECRWRY flow nozzle &F
AR BT v o M & i RN I B ATRR R
LD AMRICERLE 9T 50 5, B LERFRIH
EhER BB T v R 7 Y — Y X 2 Foke
FHRIEED 22 TH 3, A% { EvEIBSEFHER
BECRM PR B FEEL & U, onifice PP CEE
HEAETIRABEND 3 . BRATR-CAHE TG i
MR P E L ( BB R (G,

(5) EFHRREUEHEDE: 8 Bo:EESHcHiy
£ BT EHS BEMET o2 & #E L K40
ramd n BRI ke IR T N i BT e, B
venturl B CIIIRMAY & BB 3 ENE%k L, Kk
BRATHESFCIVETIHEEBEIZSH Y
BE LR, ZRE U venturl 8613 %10 25%
€ 5, orifice Rl flow nozzle KX v £¥F 2 B0
BRERELERPT Lo, PHRERPERE
orifice @& ¥ ~BIPKL AR E v BRSO A—fFEHc
FLERE T h 58, 182k orifice SEvfic flow nozzle
CHLTHRELRUTE5, MELT, BAESE
530y Gk) i) { EvkET RN E 20 Mo REFCH
L CHEAER 5000g.pm. 2o BE 3L, K
-4 DHFCR I AD I CHE Y 0 RRRC X ) BRKE
oELFIEHRERE venturl &, 7.05 i (0.15%
53) 4 venturi %, 132504 (0.25%53) orifice XL
flow nozzle, 20.15 14 (0.55x58) 2500 ¢. p. m. (HFHK
o 1/2) THT s iM, ENENE R aRcELA
F 38 Eofolia 14 TH 5, EROFEBIFC
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RATE OF FLOW - GPM.

HROEMC T 208 REEOFNELEL T2
B, Zidko 8 FETEY LA, —F L HRES
%, YT REZEALLEJ o Lot EET S
¥, RiERGoM ( BAEIE2 2 ERES N 2
B, venturi HFTWHHND 2 FEEBE it
D) TH S ELWRBoEhENTEENI S,
orifice % flow nozzle OESICIZE L L DAFEHS
EHECTRET 23RS, Cita 3]

4 F # &

(12) FhRERHCEIT SHBERE

(“ Current Notes on Sewage Disposal.” E.N.R.)
~ Dec. 28, 1935, p. 889~890.

Bio-Zeolites: EHFHRETOWEERE + L ok 518
EFREOHBICH T 285, WEY R, EHNZE
1B BENCHE & TAKBE O MERTURE, Pl 4880y
55, W 2 (R A U R SR R o A,
@ LTH AR THERINTH 3, Theriault B
2T (Pablic Health Reports, Nov. 8, 1935) #m
W, BT IR LS T 2 B B iR,
WHEHEE S oREYEE E LTHFRE T s g
EEE Tk &< TH 3. 8¢ oW x RfEE—ig

FREOTERR S & F~bh TorBRERMAES

HHCRLTHE gL 35, KEHEFIRECRY 2

R PR i Bk iED zeolite AR TH 2 H
EFESHH AR NI THIEET LTSS,

THRIBE L MEE: 2 (BT s EWL RS
ETAFROELAERCHK? LREAE B9 olbo
HETIREMVRERLE( LT ECGTMERD 3
HERLE,, TMRCERS ARG LE L -ERR S
RSP L ST EE LT, Reichle & Sander
HREEAEFEARE & 2 BESEC~53 s
BREb L 9 7 A b VWL KU TEINEENEK
FLaEFBRALE, (Gesundheils Ingenieur, No.
58, 1985) MEE I MEHACIEHEES f~xBE 3~4 BT
Foan ) ERINC R D RIS & U, SRS
BT BRI ERC R A R - I
M~ HR T A n ) PR IR 1 F 2 LTI
B EBRRAES .

Tk B EMER: BT Bk ic N 2 HRRE
HESCATLD MCESREKN, BTEd TS 21
ki 23550, Rudolfs B Trubnick RiEo~®E
Bk s & (Sewage Works Journal, Sept. 1935) %
PR HAET TS 42 5 HRE NS 28 Rk 2 e,
ENSEL G LA oREMEFRARAE S BE 8
EHEERLTH 2, GEMMAGTHER OB EL 2 2 2 ¥R
BT GERE L AR 28 Uik, BRI  iSiEs & n
SBFEEO AR REOBATIFL (W 2, ihs
3R R RS 2 B BRI B, TSR EMER.
Wk RBERER TAL b otk 0B RE R EEED
BB, HFLMORIOFEHERLE L FE L 2T~

IR oFRE: kB Ry sl omiid, T
TR BB R Y 3 RO B W i 5Dy PRl M E
WoRkRcEd R MR IrhdTbntT
SEICE C  FEBITR T 5 i, Whitehead 2z O'Shaug-
hnessy i ESICHR ¥ FiEEEZE X - fn ¢ (The Surveyor,
Ocf. 13 and 25, 1935) fa~ a)ﬁﬁg;ga;ﬁ:ﬁgﬂwjpgmg
EWEERA TN Lo R osmic e 3 t3RIG
hTdh b, MR (12~158) 2L ERFERT
i L RRBEM Tk & o frie & 1% o WF TR B R
O AR~ EETRIECR TR T 1 5, BTk
TRHEE B4 2 BRI B Th 2, IRIEHMLIC R 2 LIEIE
MoREBENPCTReHIMEI TET A 2E
27T '

TREA L IEHTEIE . (REETS B NG B IR T
DR BB RS R, KEBHI STk R
MEukbERore -2~ LKV BIIF R 3,
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Sartorius KoBRiCH s & BELEH, ik » v v
s Rie s+ VY LB R fERT 2 R TEE
THBHEERT, PWLERoMRBE AT &3 Wi
BRIk RO 7z - BERERAERIE L,
ARG i B AR 1 b U RS
TBEE U e, B0 THIk 2 B it 51 Bst
WEFETHO R, o
COFETRoBRE . TUTEAR ST R b
WHFEEY, R EEN L oWEFERE~bATEY
o EERFFEEE 7w — A RT v~ VESDE
TR IL >+ v (e & & il ofEkeo B 5 HE
KEMLTHB, 7 2% =7EKOHEFR L AR
EfTHER OB A TH 3, »¥ v (L B
HRAE T B T SAMBIN R T, 3 Water
Pollution Board “CixfifkE—akCo ey ov
Ak v v BT~ MR o W EERL
o ¥v v o EEIER LR (BIEE KA
KEM~HRAM BB T s Ry ElS I,
BEGCRE2cEEIh s,

38, BRERCTEGR: R0 B8 ke
EopgrZ i s, Tees W CoFEICH TIHEE Water
Pollution Board {X3keff ( <17 d 3, B ETRSE
A B7~B89% vkt 34 HREjAMEL, b g MR
B 3 LT L P B SRR TS BB L
FCHE bo—FOMT, &+ vk 02 p.p.m. DRI
WEE 15 S ATHES TN S, 04~052% »
Tl =R 2 vV~ AR 500 SeakEbiEd,
Tees D CHBEET 2 fh B THF TR REES T L v
ORI ) SEF BB TT R, '
| ENFRERof: SHEoPBc i TRIcKkS &
TEMETR IR~ SRRSO IS B BT o B LR SRR
ET3HERTIETH 3, REEE{ oRTEILESS
MEILEEIC 3 LT Thrs, Nesmejanoff =
A OfMEE 2B 2T~ T~ 0, BT HRRS
Yo S B8 L (ArtFE T2
{(Gesundheits Tngenienr, No. 58, 1935),

Tk T AR MR Tk o [URIEHE R
EFUR D, B CEE LB R TSR o e F
JRICHEE % @i 7=, Schonnopp Kix (Vom Wasser,
No. 9, 1935) Wk ¥ 2H T3 W EFR CHE /KX LT
k& R MR { 5SS AET O 2 L
o MBI TR 7k & B8 3 D3 fz 53 Folch op 1Y
FIEELB~5HEIN 3,

MRS 1 RWEREL (130°F) RE 2
BEEEE B0°F) #4452 2 BHREEEECR T3
IR &, R TREBEYoS M By 3 FETH
BHERT, B3I 10 EMCERE(L 3 1, ST
DICHHA T LS W B R o FEs LI
oiEF 50~40 HoENBAFBECERRILTSLH S,
RECERIEBEF BN CFEoTHRLL S, 1931 £
BrEcoBHtiBE e 130°~10°F it 18k
B2 4~5 HCih 7 24t o, #UEIRIEIE S
2F LREAREETHE Dk, Cleary RiciR & sh
g, BERS Lh 2 BySRHEE Sewage Works
Journal, Sept. 1985) (&M B @M~ OBRfE i b &
SHOFRER Ui, MM 12 BREL, FEER

AEHE LY, BRSNS DR, B0 341

L mmE ke 2mio 5 HChUE,
PRI EEHIE: RAENNY THEEERE 2B
TEAWMEIREER THEFRAHWHFEZLTINTD
v~ Bartorius ISiz (Archiv f. Hygiene, No. 114,
1935) T3HiEA L 20 3 Tk & BROREHCH £
ORFEEW B I~ 85, o oMk & B. fluno-
rescence % B. proteus ##bA P& oM 7R A
EREECBEF T AR LHEEL T o 3, LENE
B (r~=avy) e s B TR B
MTh 2905, TASHEkSE o R CRMENRC 421
BRI I R o R R I~ 5 # d e
LBAh B, ‘
REOWH : Tokat 4 ok 7 @R TRIRE 5, HAL
il BN IRAR 1T B 1L 3 RIS IR 3 e, SLE RS
BT X h 2, Bl T, Mahlie ik 4 %7
Rk D IRER I ERFR o F e Wb IR RE L
B L% 2R 1 TH 3 (1935 Report of the Fort Worth,
Tex., sewage disposal plant), 4 4 7 WMl % T
PelfokiB b I MRk o MW it b A FE o LR
P —BE LR D Th it v A Rl X 0 = ok 28
IR R EMRE T s B LR T I Lo TH S,
OEHE—)

(13) TAEBETREEERCHT S
Ilinois 4 BOHERE
“ Health Board Recommendations for Sewers.
( and Treatment Plants.” E. N_R. )
March 19, 1936, p. 414~415.

FAREFE Y Y Dlinois AR o R 2 <& Tk
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ER TR R 5 23885 f3E  Department

of Public Health » Klassen R v mss hTad

o HEEHAEROH Lo (1) SHEIFEH, (2) I Bs
Ao TSR, (3) BEATKEYIA IER, (O B
FLTF/REDMME, (5) BECHIFESFEIERTA
&I RS L3 W, (6) Tk oM AR ¢ 3%
B (7) TREROEE L&, (8) ZET)I ok
KBk { BESR BE SR HE A B o A S, (9) Biih L JEXE RIS
O L, (10} Tk R EEERs o BEMELRE, (11) S E
WM, (12) HkBaEmy, (13) AmEREE, (19 MiEe
TFRIEER, (15) HFEoTH, .

TAERBER: &fEcELTE FHtlotor
Th, HECHHEX MR LTLHF TR ban
THb 5, FrkRid4# 40 Eoifdes Big L, 1iaE
RICENS 5 40l & BAAL G ( 4 300gal/g. 0 T3 b
e ba, ERITH TrhoBAR Y 285 ElE % 3
Lo AR 8 MK LT, il Kolter ScH
Tn=0013 & LCEEL W/ L3~ L, &ba
Blitkom L, '

FE WY 8§ 10 .12 13 18 94 a7 30
A (%) 040 028 022 015 012 0.8 G.07 0.08

Aok ERaoR — g e LT, AFLIT B,
AT, FHIoE s ASH IR ST, &% 181y
Tz 300, 18 ML, b B LTl 400 IR4RIC
AR 3o RBHFRE 6P LR LT 2 5y L
L, Bhf, HERR, BEARRUMEGC L 3 B R85 % i
B Lo BRI FH R R N U ¢
Lh BIR/PHERL S 3 Lo 3L, TGS
LTk, MR Sl SRR I oo M BT & 6 0 10
KTFkie 8~ fHEn Bie X s 88T~ L, 57k
Wicix B boRrEmeo M AL ¥ 2 EEmE R
HBEB~LL,

Folcfiz: WIS RERERLZ Lo, Eera Lo, )
WERG I BN O L 0T, Sk R R
BB OMBREE Ly, PREVEE = o, ¥l 1w/
L BABFET 80 £ % AR 2 # o MR I 1 o B 57 Mk
BEFE2HEIYE Ly, BEMSEHTH2, B4
A% 7 I B TR R T 0 Tk I % MRSk
ORI I TE TS 5 o WIBH ISR IR i i i
BOE A P iR 2508, REFHREORE 15
HrEF % ThH3, BRIGLRERTRES ko0l
BEES 25 WA, BBEoRE»AEOME 3
WA, (REFEEOEEOREEKOMCHLTE 5

WYAREWEOREICE 6 WYALSTETHE, B
KPR Mok =R R TH 2 B AR 1TRYA, &
EHRECTH 2540 BRYALTL, BLHTES
T BMELEREREHE+ 075~125 MY A2 TRE 5
o WM OERE 12 (2 0B 4~ IZEE L,
SRAHIR IS ISR 3 BIBEIRIC I Cid, Sod IRGKIE 6
PEAZEFE R TR Laal KA & 05~208 3533 Lusg -
BEEHR TR, BEFER SPMERTE 25% o
23 Lo, B LIToRICRT 4 EREER 10~50% 025k
ET o RME BT 3, B0 TGRS 2 T
TRcSr s IR B S Ly, SEBrhililid 25
B L 35, AEAMO c» EERTE Bz k
b, BE(L7KFE 3p.pam. M EQEE TN~ L, R
BB TR o B 0 3 S o A B DO
U5 %o EEA OGS ERRARN D gy
Siao Mol BRI LTk, BEMRRI 15 40
LORGWE ML 2, HREEE oSG Rk b
T o B 20 3 3 R ANeE cEg e
TR L MR LB oSET N s BRIt oR
Bids RiT Sl iz Mo R W F D B S A
TR RS b, AR 15 50 R,
IR LD 2MTH LRI R LD FHRIEME,
B AR BEh o SRS 2 o AT B Y
FEoOBRE IV BLSRE KR bR,
' CEFE—)

(14) New Brunswick FikiEmigis
BUOhDERILE
“Chemical Precipitation to be used at Newy
( Brunswick Sewage Plant.” E. N.R. )
March 26, 1936, p. 448~449,

New Brunswick, N.J. T TokE oW &, #a%
B, SEESREAERELEREEL3 9med Tk
BB OgE L w ok, A New York i

{EMNoPo—3Ths Rarvitan foHRT RO
Bk b 2 HE BT 3, WK Perth
Amboy #HE, R AL OBRE L BRLBAE RO T,
D LY Bk 10 2 HEINE S ( o XIBR
BIARD 88000 Ab b s BRiErRFarbe
BEERTE 2, WO TARREL 6med THA 1,
mgd ETEFRTH3,

BERRICIRY 7 Dol 0 TicE Sk Tokid
RT 27, FEE 16~30 o FAMBEITEFOR S,
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s oo, Tho—iid 16 o
FEN#MEELT 1Y, Mo« ¥ 7Tk h, 003
OFAREI o T BRETR R BGEoR Y 7H K
Ado #y 7IRHR 4,6 % Smegd 0By
TChokkig 25 Wik L bR 5 RS EAE
nsh sfioRebomillc 1EES 5, HERE, &
Wi A L e IR R, AR RS I R IRA
DFRCH ST L T P IRMF I LS 2R
EMERFRELTHELCES,

chlorinated copperas Tix BTG Tk
b, Baihcid flagsh mixer 24 1 5ok 2
WL T3, ROFELCHEAKE AR Y 205
RT3, RENEREBcHEoTARITR, EI40R,
RE IIRoZookELst bh b, BT 821
FF, TR 11 R CMAEF RS~ Rk
B 9megd RATH IS omEeER: LT
INTEH S, & TEEEBSESEY 705 & B
TRz, Rkl s mcEREEIR 3,

[E-45. New Brunswick Tk Ry mE

[
T | [CL oFoutral
- Bl Hosewer
bl
hl? 5\’ 'E
1? R Digestion
SRS tonk
v S TS
TN
s .
S
§Ty, =
Ef 9
T
8 | i<

,o”tl\
v Bl g
contro/ & 2raatin
chonnel V bﬁild;’ngg .
e GFLZT ] 2

WIRIGRE S 55, WTH, s 1ITIRo 2 o hnig
Bl R Tl S 5, TR 2V, WY ADRE
FRCI o EETARRE EmRCHEA I RS, 18k
BRAEAE TR I, FER 135RYED 27
DRERE TR I 2, e 3 IRBEE T IR
IR ERG,

BIERERICIE, # v 7, BHE, RSB, Mt
2, RRTERBRIAS LR, BEEIAY 1 ECEH
h, HEERERE, FHEEREREL LSo%0cE»
2o 2PHIEAS OB RICHN & RIS T 4 o M S

LoasgiirefiisthaFchhoTohz,

SRR IR 500 00075 P L5855 1 13 280 000~
#, ThEk Smgd oxv 7R 130000 R Y
90 000 F4 -yl R BB BB TR B,

' v (TEREE—

(15) FERERASBACEHE LICHSES ;
BLEER -
Daniel M. Vail, “Digestion Tank Piping
(Simp]iﬁes Slndge and Supernatant 'Draw-otE.")
E.N.R. March 26, 1936, p. 449.

SRR o BERECR Y, SibkokkEs 1T
oM RI L REHIE S L, MofTh o T kT
LEoRNEMEEECEHE LB2FEERELE, New
Brunswick N.J. o s oibirg st v, 146
VORI R L e (I SERE A EHAT BRI
Thd,

AR LT, IREEHRRIL & & bR O
BRINTHE, WElo 4 ooBo kR T CH LY
EOEEF O LA Ko THBIATHLE . B
ST AT RN 7 LTS, A
M B w2 1 Ao fiifts,.

FiRE BHBETAL & T 28I, FES Y 7 EfT
2% B 20 5N, RICHA o—o BT sHEY
BRI =-46.

EE ALY Digestion Tank S%%JF it
h, MoOEEE , EREN "
THEEh 353 X et o]

D o QR

bha, Id L Plan
THLBRLE .
F il s &,
BRI AER
W7z { LTHEE
CEBINED,

SRR
o C ik
A & SIS RS it
CUTEEH T
3o BRSNS
b MR AR
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F*x-12.
mes | B oo |(B) & & ow | Semmren
FrenDch Vgh?rf ’&ﬁﬂﬁ’fﬁﬁ, LB, 3 t
. " 12, Duteh W. || £ #°— & 30101 2
R 400 m{m, Belyian - [a'; T EHIRH > T Y
W, 19 —EhRE
',:'St FPe>xAmExr—-1
Tt v5 >ap—%
Swedish. W, Swedisch 1]~ 2 3%, 200& auto-
750 W. 8~0, 4 matic scale T 2%,
BHige VT A L L,
iﬁgf w7 ~88h
lSilesiH.u W. Gilesian ‘
78 w. 9 i Tf: @‘mﬁ 4+ %
Pyt 120 5 [ fi fos ol
[¢ES) | jj%‘e\:-l!éi: 6506
Enplish W.!' 1 {,?%f;%;ﬂéjll&ﬁﬁ GIE
. s 0Ume, & s
iff el i BT b itex
Wilson W, 9 ! {150 m? grEE, 1030m?2
642 | YEm
o :Ei G450 124 |, AEhE SR LR

(8) AMils: M X OIRA ER 2okm ok
|y, ZooRBILE T2, B4 a5 (Marshal
':E’ilsuds!{ifs basin) L4E2HEE (Minister Kwiatkow-
ski's basin) & #2Th %, WHIEARWE 27 ha., Gy
250m, 7&#E 10m ¢, polish wharf IR 1130m,
—xE oI HEREES Y, BN 1 ~30 ZE
g 1533 T 3, Rotterdam whgu*f THEE 310m
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 PORT OF GDYNIA

GNDER THE JURISRICTION OF TUE POLISH MINISTRY OF INDUSTRY AND LONMERLE.

Sy

A

A3 D~ BY S E S e Loe 7 B2 3o, Indian
wharf (2 1009m ©IER T, 38, WHSOWEE 22
T35, FTARRAKER 16ha., United State what
ITHER 820m TELH 8t & § #~ 2 aidEil 8;‘;&@}3
~T—B R B B E 2 TR 3, 2eodbic Pilot's
wharf G E—HECATETY, kEE 10 m, #EHE 200 m,
He e e v adh PRLI00mM: oA+ 3,
ECH—, SRR Boesg: Norvegian
wharf £ = /1#E® United State wharf ¢ Rumanian
wharf @it Czecho-Blovakian wharf 3% 3 °

4. Gdynia #ERA KR40

(1) WEARmZE (E-13

- N
ncm o~
\\ ,-\ r\ﬂ ﬂmf‘(hrm—., i

(2) HAAE (214

i

®-1a.

A i i #

# :

CE m | MRER (8% | mE
1024 [ an 40 469 a9 40 460
1925 l 83 ¢ 019 79 T 549"
1936 s 209 928 318 213 086
1927 ; 543 426 722 532 431 226
1928 ‘ 1108 984 893 1003 972 902
1929° 15687 1442 492 13575 1 ddy 400
1930 2238 2029 822 2 210 2 014 290
1931 5144 3 649 568 3148 2 665 399
1932 ! 3610 2 831 60 3 84 2 838 598
1983 4 333 4 425 860 4 337 3 401 055
1934 4 592 & 142 147 4 597 4 133 564

(3) FHE=SEHEL oIbll (1938 &£) (F-15)

F-13
£ E | BRA® | &8 ® | suiero

1924 i | 9186 | 10 167
1905 1648 l 535 | 53 571
1996 st | 4nL o5t | 402 561
1927 6411 BIL 683 895 594
1095 192 719 | 1765058 | 1957 T
19290 329644 . | 2402858 | 2§42 502
1930 a04117 | 8121631 | 8625 Tds
031 558549 | ATHI565 5300 114
192 482868 | 4TBI400 5104288
1935 810704 |  ¥235162 | 6105 866
1034 901545 . 6200368 | T

TI181913
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*-15.

# £ A K B R
Gdynia G 105 866
Danzig 5 152 894
Antwery 17 345 D00
Bordeaux 4 108 118
Bremen 5 1488 000
Hamburyg 19 550 060
Copenhagen 5 374 000
Le Havre & 434 436
Marseilles 8 231 88T
Fotterdmn 21 602 000
Rouen 8 404 361
Stettin 4 330 000
Trieste 3 019 323
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% 723

16 & B

(12} HmESERG IREOHITICHT
“Review of Street and Paving Progress in
Ohicago.” E.N.R. March 12, 1986, p. 378. )

AR CR THRIE 50 M B b A = BB SIS,
B, ErfikoBRRERUGE SO 2ETHR
B L, lllinois Hff Fip&oima -, H.J. Fixmer, J.
A. Moore BROBIICE THRATTE Lz, BFE
EE LS T, BRI BT o SR T B TR
ChioT MELCHEND L T 35, Hiciid)
Bt ook BErik<s,

1890 4E5> 5 1910 4RICE 3 MG AE ofiE e
WMLz, 1910 SEEH PRI HEE L ToiseR o
Refs, SETROEREXERT 5 KT Y, iR
H (cedar block) RUVkEl~# & 4 lRECE L D,
~AX LR 2 v V- P EBEET AT R e
PERIEAT RN L A Y, W T - T - Bert (R
BB B2 & h 2 RIC o o A R BT ~
A&ALRCHD B, ERESE (granite block) ix
Rk iRl B8 P o AR R ARG ED
WHERMEEI AT, 2 v 4 ¥~ b 2iEA L =433 1905
SRR 1925 SUERBAL ST 3 AL AU EE LA T IR
(iAo,

WRECRY 3 50 FERMOGEBERTE cF 14K

E-60.

MILEAGE OF PAVING of differept types

laid apRually in Chicago, 19851975,

3 B AU bR B iR R-60 BorFE-16 FoRIHI Y
THDa '

B|-16. wmECRy s s

' @ R ¥ B8 1865 X b 1935 SRinE

WoE A B s % 58 b
g h A 1857 1018 331
A (R 18680 1880
BRI a M 1870 1931 147
BEEAN CAFD 1877 1803 e

FRZTA TR DS 1877 1887

AFFHEW 1878 1883
FRAZFNE 1852 1936 1577
1890 1974 asi
2w v — FERR 1904 1921 7L
I2FY—~F 105 1936 1 342
BEEea XL i1 1931 240
1885 1933 12

AV Vb, TR pa bR AR
Ao =R PEENEOHITEIC I OTES, TA7 7
b A AR REEeS CEBCERE B, BRI
BrllomEcElERoMEREE I TR,

Clim M mED

18, &% S

@ PiEOERE

(“CODEHEOUES XV?T!ding c_Jf Rail.” Bulletin of)

.R.E.A. Jan. 1936, p. 470~473.

RER ko ERERE S M8, AMERETERE T
HEFAEIL2ABH Y, PR TOBRET2HRET,
KB a B EEoBIk R B3 dte, BB
HEBEHT s BFEoERr b 0Th B,

200 HEFOERE N THEETRS CKEcon
EHHFBER LN, ZoEEE S b0
CTREFEE-17T ol Td 3, WML ZHE 2

0 5 b o SAoMMEHRcEAT 2 Oxweld

method, Bessemer & Lake Erie g3 icfl fw-
% thermit method, % Delaware & Hudson

rzaE ghillic#EM 2 3 thermit and flash method

| 3 5.
1 . I HARBRORILTE 6~T EARIENEoRE
i fooder ek A \ | i BREASTRES, Hitide G E 0. Hys
/ - = “”"’*’"“1" ". A ,"‘J" g' 80; BERBHE AN LV BECLDTHE, B
A R i e e H T @y TR I S MAMED b 0T
/ , ;\,,r" \\ ',' \,f,,sef,,;f\ \ ] w %, 30m i ESIEENS ¢ & 2 e ORI
VAT L e ] s [N 2o cmme s som s somsn o
Sap PR TINF— i EHMEC B 2 B RFELE, BRCHT 38
\.J'\»-J“ PN, ok R "\:',-(t\‘__“ J{ \ Eo¥Ell AEG. T flashing welding machine
e 195 e ®is 535 B35 X 3EETH L, HLEHEEN G B O BT
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CREPLIES TO QUESTIONNAIRE OV

(N TINGOYS WELDIG OF RAIL |

B | Beston v Miue |_mrm( aof Georgin | Chinehticdd B R ChicagaSurpase fome | Pethacre W rizison R R | B T ﬂ . X | Bessemer & Lisce FrieR 8.
| Hovsac 7 iMonsi| S Frugtanhl] oo itoatni& B3 ) rcemesive (age | A06mng (3 ¥ 1 Meaparictn fle (¥ 1) | Schenectady (¥ Y1 | River Valiey AAMAR)
& | TR BTG - 2a47 o5 Tk iapr Tt | r Fat Jers | 2 OSSIFST RARINGT ] £ e
i« 8]7-34 53¢ a4 145p 38 1957 EEE BT IR s -GH (135 1e~itA 1735
Pk u % | A jedReEs e | g S WL mza am iR ek - N
EERYEE) ] - - P 5
- = sl ais \ 5 2z : [ B : Ik 6~0i5
L3 Fim 3¢ R i3 74 I 37
WOE R F] Wb Nm e AR AR Pig CIRE 131 171
PRELEE 5 5E T 0T ir3 zag Pel Jen gl red
R rireld T3 A ) Theraul pressure weid | T > | T e fk-rmlf;uﬂr redid
wtwama s B Fc
R e bl i ":L%I.‘?f{ifﬁ;m..m
IR B g 3arr 545 TEE Y IR i
LR R TN Pl EE TR ENERTE L7k TR I 3Ty T ¥ e
S L - AT ] FRIaigrw 2o PAZ-T~ grir-n | sedndgsd -~ | R A 16 *
EIE % XA Overdd 3 8 B, g k-2 -.-fa'er—ﬂ- Kic - %
L % H[tox r oA ol % A 8 2 R MEskToIEala 2R B E
erirened ol A i A 7 ] 5 3 2 a
T&h g iy 37 Ty IR 28 ™y WO T L mEssTE gy s
8T R oo [ el F ot gogd & oo pog e ITHOUND TR 2082 ugo & oog e
1 R B R @ & | i t|& % |% i EE-, E i AlE T o D k]
SRSy | e x LN LS Al ® i, Al opea apen e aped onen
HA R A ot) BETREAT 737 70° 125 175" 75° /75" i
NS NEZZEY 0% g T 2| a B x| & E
s o0 B g | - ] . : ’ s lrzaerEamge ) - . HE R ’;j'.,”-;-f,
RN R I RN Bk - 3K K :
o5 e e B , v - - . E - s | BT ESELS
G T P e T T ; NENNE :
R *{‘,—H,’lf‘"" sdptratae [ R & | & S A & S &
o2 }%?. A % | X s0d AR L L N
iKY T TSR Gy 25240 36 000 12 500 28 goe 4e 0o #8598 3T e
LR 2457 5" 75" 307~ g5 TS5 7" 72" &5
RIS Iy 5 30~ A el 1o+ | 4 R E -

TR AL D L o Ti260~90m i35, 4P & LT R
WTE 190m ML k. STRBERCHYT 3 R
TR 1B00MIC A CHEL, TORD 2/3 13 thermit
method ©& 34, FiF 2 5£R flash method 2:3%
REELD VB3, B Mok AT

FISFH: thermit & flash method P HH4T2
2 2, eleetric arc bar weld D¥% 2%+ 2 Kantona
Joint LM BN THZ, 100~270m e | Qg
“oressery” EFET 5 ME 5 MMEHBE 2 B 5

M5 :  thermit & flash method Mo L, 5|
i 100m EREE LD 5 38, BMHENR R A L,
KV EoRREEE B e sIKBh Lov BB,

% thermit method %% L T/& %%, Wiko
‘flagh méthod T lmobok SmRREELoL S

3,

Pracfl s RERSMZ are-weld L:BISEE 4T L, angle
ar EHOTES 2~1Sm Ol TP 5, BRI ther
‘mit welding oFlH 3,

F—F v ¥ oare-weld L 200m 4r ok ¥ War-
Bau BRSO 1IN0 L uBEC AL 2,

W REob T, BBz A E.G. fiash welding
machine % f.i.,

EHEE R ZR.CGTEER 7 1, electric are method,
flash and oxyacethylene method 3Bz hoid
B '

Bl :  Vietoria #hiliTid 200~250m fir 1 kv
U TR 2R 2 S o ©, BB e EIT R I
LoNd 3, T thermit method T3 60000 &
MER B L, RS f)k’iff‘ém{lﬁsfdi 5760 IR i F b

Tipds

Ho~ny— #3208, dmzb)P, 7435
¥V, FIvIeR0 SNEFT, 2T AFEY, TLIER
BifkodBi s Lova s,

R BT s E—o REHERLE DahihEkso
MAKS2 b Ly, #L DH. #:8TEE! oARR
ERERELE LTz oM, BthTasBooz s
FERTMBCR - EBIERCEE L, s 0WER
OB, R R RO I 1€ X 2 SR 1T, 5 A,
TR o BN 5 3 o T, BMRR o MEEEE LTE

&3, Victoria £k 250 R ] G sgs ko9 4 L
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1
Q

35 i L 7

L RO, WEFAL Ty FEEIRCS €100, 200, ' m-61.
400 WoBROHCRTRR2 288, MikoR s infy
1R BT A O ML, 40 WL IR B i & R—
THB” LRNCTEZ, KB oM £ R 2 Albany &
Tiser 2 R > EEEII URIBIE 20 125°F oot
1, |EOMZER 180°F M Lo Tith k., (BERT
%, B H LTHEEE S 180°F BT Tok ks 2
CRIER A LE, - oRRIERMSEoREL
o ohTY, xoMERALES ICHM:, ¢ HEZFEE
IERETAIRIC P, TUEIEEE O°F WTRTY
X OIS0°F LB Ao FEcil s, MR
HEOBWHLRBL Aok, 1933 £ 12 A 20 HEHGR
PeoBEE st 5°F ozt o 5160, o
38 MTHoROK, 1934 £ 6 F 11 HAEEER 62 s Assumed overburden surface

5°F (oo kb, i 0 THER S8 T oR, ' HEX:

™

2 i -
gi steel H-beams

&5
R AT 516 HE 12 oL oxF 1
{0 & 1/4MLirok,

Z R Bchenectady o Beblighii 1= M- © oigak
DRGSR E 2 Vo ISR L BH AT, X
T R REEEEME I T 2 8 H o B EhaT, 89 ik o8k
BRERY LA eMaR Shithok BT 5 10—

A .
:'%.%E%E%ffﬁa‘éﬂ‘ﬂ: TEF Wiz ERY EOWT AT Unsymmefriggiﬂfg‘;ﬁqwd on Roof .
A HKD L OTCH B E O WK o PEIES L . : T
Bk, WROMBHE DS DH, g Ae s LTS8y |

MELBE BLE #cfotoas GE O #e
T nBEALMHES Lo TR, BELE 125°F 20T
Lo R L, REEEHBEL 72 ¢, 12000 MiEm

R 2 D =
19. B i S
= b33 78 T4 33,75 ~Hinge
3y e : Two- Hinged Arch

(3) - Yerba Buena Egkﬂa_ Symmefric\g‘io}?o;?%?-ld "J\':gil Leading
Pureell, Andrew and Woodruff, “The Yerba : T |
Buenz Tunnel” E. N, R. Jan. 28, 1938, ) y o8
p. 111~114. » 33

San Franecisco-Onkland M@= 5 b, LM
Mo H 3o, Yerba Buena BMTH 3, =hitEH
BUCRT IO MEvI R RROEEFTIBET
Yerba Buena BoERANEZE LoTh 5,

T 0B S5 MR LT A L, S35y 4000 R
IF# 2400 MTH 2,

¥

Twe-tHinged Arch

FEET 2 MR TH o Cg-61, BERCEE I AR 2 fE UnsymmetricalLoteral Load on Roof
R, SSRo B EmMERE 450 oE8bEL > LEGEND
. ’ v- Assumed intensity of vertical pressure(lb.per so.ft}
3l ] h- Assurmned intensity of horizortal pressure (kper sqf4

y-Depthin{hof oo point helew assumed lood tine.
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# 36

—F 1PHEHE 81 W, B3 16 R o R WL ML L5
7 MFE 20 WoHRWERE HBLHU X,

BEF: MR - ) v SO, B Bk
LEFIREF R OEHRHEER( L35 L, E
FEDENIEETHFEL 5 LRI,

BB 7 — - RUEHT -62 1R T Eonige
EHLTES e R, '

BE—ofak, 7 -FRERBRCTEE IR, o
TR, EWERANL L (A)

HEoolelt, T -+ LUHERD, AIBoRBIcEY
Atz 2 gk F~, ACEFREIBEL L (Bl

EIADEET, BEooBeRRL, 7 ~FoRELE
R R T 202 Th3 (O)

MEEN: o1 7 — FH T HREE L, BIRoREE S B~
BiE, 2 MEEERAG AL, 2 Bl v 2 ) — Ak
HT28, MERolh stz oThEEL o
$HHOS S B AT, RESHCREOMEME L
- TolERIERIEBR kb ok,

B REmECaEs Mx14WoHEILE, BB
BiIc2RICEL THE Uk S5 BRRciilig <iE

M RES 40RO L, MBS TERIERE THAD -

Tk sic Lk,
oM BIXHEHORRETHERL A,

ok, -8 A A iFE

imber profecti
loggirg

Rack core

Muck fro
areh cu

A

ZEWATLT SxBWoERENZMBLE, ch
WIEHART R S oo 7= (RI-63. Ad,

BB H oMBE T, MEOEBR RV i v 2k,
BT AR, AE LB v & 51c, MEELEH
B ARMERT ML =,

METHED L, T~FoRBLET L2 BTLE
(E-63. B) MHT 4, THRRELHS- & MBS FiICHfici -
TiT . 2R RNBERRT2 L, 3 BB HERE
Q6rFx7603) £#RBEL, 2% 13 oficAhgTREL
e . .
THFET vy Y~ rOMEICHIEIIZN AR
Rk s i 2 HE LT 2 0T HEEcy
g7~ F o A L,

ST RS 20 ROGHER oA BRI HR L
ELOT, FRIT SMBFICE~Lx 5 Eofo Lk
IR Lo, HRiT—me AR, g L2 8!
EEcEkEs s (7-63. C),

Wrofn e BHee 2 MEFICHY, THEOBRITIHD,
Wil L BT 3, IS5 voaicffioT, =229 — ¢
A HoREae: 1Y, BEoRicZ 2 TO LS,

RTary20=1rdxRy 72V~ FIB(REGORYE)
R Y, T e R4 UTIRTE Ui, \AH TR
HoTRBED -,

B o ERgsE, 22V~ P olERE R, 7 -
Fohibific, 229 - MNER S HoBite: By
o .

7 — DR, WWEEo 5 Flc, 10WERCE
LTexy rFFoF v P e LR,

v kit
AW 1, W2
CElE, Ehig
30 H¥E/METH
=7,

EDFITE T
—F i StAs 530
WogRiT, <0 R
Fa‘ii!ﬁk:'d}ﬂ L,
FEOFYERBLEN, coB&T Y MiZA L
Aoz,

BTHETE HBCIAEEAEL, KT 20K
THITIR Y A 27, (EEEWD

Monkey drifit = =- ., wils
Steel form %

Rock core

~Huck From -~
arch cut

c




