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122,50 |1.95 1.45] 0.50 1.45 1.40 -11.80,—0.90 | -12.7010.40; 0.50 | —23.60
47 1125.0, 0 11.75/1.30, 0.45 1.30 1.25-11.70,—0.70 —12.40!10.30 040 | —23.10
127.5] 0 }1.6011.20, 0.40 1.20 1.15/-11.65—0.60 -12.25‘10.25 0.35 | —22.85 |
48 1130.0{ 0 |1.53/1.05 0.48 1.05 1.00,-11.60{—0.50 | ~12.10,10.20; 0.30 | —22.60
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1.25(7.63 0 |0 7.63 0l o0 0 12,30, 0 0 12.30
1| 250) » {-530]0.07 2.26 0 |—530| 5.30 740 0 0 7.40
3.75| » |—3.8410.09 3.70 0 |—3.84] 3.84 13.45) 0 0 13.45
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3| 750 # |—592{0.25 1.46 0 |-5921 5.92 1940, 0 0.1 19.30
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844470 | # | O | » Vi n 7 120.60] ) 121.0012.201 ¥ —-0.4OI

"
|
i
|
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Double Differential Surge Tank

Down Surging

99

——— 3 -~ T 1.85
2t~z (a—z1)* dz _ v— dvy _ _sHFeav™
G = i“’[”jtt/'fl“ Co=="Z5 @RI at Tl
o . :$
2y Zy ;t; Sl a3zt J 12 oy |e—oy A & |awdt 85 1511'1"“ Lig
0 0 0 | o066 0 0o |o 0 0 g 3318
0 12.30| 12.30 0 a |o 0 0 ’
0
0.80| 7.40| 6.60 007 0 | 0.07 0
1.05| 1345 12.40 0.09] 0 | 0.09 0 0 0
0 0
1.80] 14.64| 12.84 015 0 | 0.15 0
2.40| 18.04| 15.64 019| 0 | 0.19 0 0 (z
' 0 0
3.00{ 19.40| 16.40 0250 0 | 0.25 0
3.60| 21.46f 17.86 030 0 0.30 0 0 0
430| 2244 18.14 037| 0 | 0.37 0 0 0
50
32| 1.32 587 0.20| 5.67 1.50| 0 1.
2%:(1]2 gggl 116 504 n | 5.74 160| © 1.60
3 1.08 601 » | 5.81 » 0 p,
g%ig ggsg 0.98 6.08| 025 5.83 v I 0 ”
33. .84 621 » | 5.9 1.70| 0 1.70
30| 3339| 079 627 ¥ | 6.02 v 0 ”
: 75
350 065 634 » | 6.09 175 0 1.
ggfgg gg.iz 0.60 640| » | 6.15 Pl o ]
32.95| 33.60| 0.65 647| 030] 6.17 1.80| 0 1.80
(a.——z;)’? dz, _ _Ts—U vy _ s Fau®
ST at Al dt L/g
2
a—2zy Vi Uy (4 YU Af l 2N PR Lig
331.8
1.15 6.47 0.30 6.17 1.80 0 1.80 .
6.60 » 6.30 1.90 0 1.90
6.70 ! 6.40 2.00 0 2.00
6.85 0.35 6.50 2.10 0 2.10
7.00 0.40 6.60 2.20 0 2.20
7.90 0.60 7.30 3.00 0.1 2.90
8.00 0.65 7.35 3.10 ; 3.00
8.15 T 7.50 3.20 y 3.10
8.20 0.70 7.50 3.25 » 3.15
8.30 ] 7.60 3.35 r 3.25
8.50 0.75 7.75 3.35 » 3.35
8.65 0.80 7.85 3.80 v 3.70
8:80 0.90 7.90 4.00 0.15 3.85
8.92 0.95 7.97 4.20 ) 4.05
6.73 6.80 | —0.07 12.25 6.80 5.45
6.70 6.90 | —0.20 J 7.10 5.15
¥ 6.95 | —0.25 ! 7.20 5.05
Y 7.00 |- —0.30 » 7.30 4.95
v 7.10 | —0.40 12.20 7.50 4.70




100 E A S 4
g h & /=
dzy - C+G —v, dzt = GG dz, - (2r —2)Fer'
X @ A at Flf dt blg
'S | Time
= C+ C (2 —2
CHG | m TIAA| G| G (GrCGFf| 2 | 2 oz~ 30| blg
2 -~ 5202
84 (4700 | 7.63[—0.90| 6.70| 0.03 |0.768 0 [—0.90] 0.90 | 13.65/21.00,12.20, 9.20 | —0.40- |451.6
471.25) 10.17 | » 6.72| 2.55 0 ” U 25000 # » 3.60
85 | 47250 # |—3.13| 672 0.32 0 |—3.13] 3.13 2250, » ” 1.10
47375 0 |=175| 6.73| 1.69 0 |—1.75] 1.75 2527 » Vi 3.87
86 |475000 # [—302] 674 0.41 0 |-3.02] 3.02 23.84) » y/ 2.44
90 1485.0 | 10.17{—3.10| 6.85| 0.22 0 [—3.10] 3.10 27.94/12.15) 9.45 6.34
486.25 ¥ y 6.87| 0.20 0 ” y 2826 » | 9.50 6.61
91 487.50, » |—3.18| 6.89| 0.10 0 |—3.18| 3.18 28.27, ¥ Vi 6.62
488.75 # |—-290] 691! 0.36 0 [—2.90| 2.90 28.86/ » | 9.55 7.16
92 1490.000 » |—3.15| 6.93| 0.09 0 |—3.15] 3.15 28.57 » | 9.60 6.82
i
dzr  C+Cu—v, P —=C) P s du, _ (2r —2))Feav,!'®
E ] at Rt Cr= Fytfr ZI_"H_')I’Q dat g
g 7
) C+ CulFy+ £+ £y =17 —
C | Cul 2, __z/; 7—1 V2= CFt+fr G Zt +_;§Ci2 Zr £ 527/21'“(_%:27/21].)% Lig
92 1490110.17) 0 1693 3.24 |14.43 [-3.24/0.9437~3.15/25.00 | 3.57 2857|1215 9.60| 6.80 |4516
495\ » | 0(7.03 3.14 -3.14 -2,98/ 26,101 3.91 |30.01/12.10; 9.80| 8.i1
93 |500| » | 0715 3.02 -3.02 -2.85/27.05| 3.60 |30.65 # [10.20| 8.35
5051 » | 07.25 292 -2.92 -2.80{28.00| 3.45 (3145 » |10.50| 8.85
94 |5101 » | 07.35 2.82 -2.82 -2.70/28.90| 3.20 {3210, # {10.80| 9.20
515y ¥ | 0745 2.72 -2.72 -2.60{29.80| 3.00 (32,80 # [11.10| 9.60
95 (520 # | 0755 2.62 -2.62 -2.48{30.70| 2.70 133400 » |11.35| 9.95
5250 n | 017.68 249 -2,49 -2.39/31.60| 2.50 |[34.10 » |11.75| 10.25
96 1530 # | 0 {7.80] 2.37 -2.37 -2.27/32.30| 2.25 |3485 » |12.10! 10.35
535 # | 0790 2.27 -2.27 -2.17/33.15| .2.05 |35.20, » }12.35| 10.75
97 |540| » | 0 |8.00 2.17 -2.17 ~2.08/33.80| 1.90 |35.70] » {12.65| 10.95

e
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Down Surging
3 V 1.86
_ Vi ~z _la—=)* dz — P2 dvy L AEay
C=E Ce="Fp A @ - Iz
| | ’ 1 ﬂﬁlzl:F
2y Zy ;»ﬁt""ﬁ’) S a—z |, P Vs 7 | Bl & [@T PRYRE.L Lig
20.60| 21.00| 0.40 | 0.66 1.15 6.70| 7.10|—0.40 12.20] 7.50 | 4.70 |331.8
20.70| 25.00| 4.30 6.72| 7.12|-0.40 V p ! ’
2110| 22.50 | 1.40 672 7.34|—042] » 17.55| 465
21.30| 25.271'3.97 6.73| 7.16|-0.43 » | 7.60 | 4.60
21.70| 23.84! 2.14 6.74| 7.18|—0.44 y n "
23.85] 27.94| 4.09 - 685 7.33|—0.48 12.15] 7.90 | 4.25
24.05| 28.26| 4.21 . 6.87| 7.35| y} r »
24.40| 28,27 3.87 6.89| 7.36|—0.47 7 |8.00.] 4.15
24.70| 28.86| 4.16 691 7.38( » Vj Vi V]
25.00| 28.57 | 3.57 6.93| 7.41|-0.48 7w | P
c _ (a—z)® (1.:1_: Y=y ‘(@']7= TR e v
" N dt Alf art Lig
‘ ; - 1.86
a—2zz f/s Uy 25 Up—h ] —FI/f = S R T Lig
. |
1.15 6.93 7.41 —0.48 12.15 $.00 4.15 3318
7.03 7.50 —0.47 12.10 8.20 3.90
|
7.15 7.55 | —0.40 " 8.35 3.75
725 | 7.60 | —0.35 | y §.45 |  3.65
7.35 7.65 —0.30 | y 8.55 3.55
7.45 7.70 | —0.25 | " 8.60 3.50
7.55 7.75 —0.20 » 8.75 3.35
7.68 7.80 —0.12 v 8.85 3.25
7.80 7.85 —0.05 v 8.95 3.15
7.90 7.90 0 v 9.05 .| 3.05
8.00 7.95 0.05 v 9.15 2.95
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66. KEXORF oKX MBI AREOEEWILEM L 248
AT ARNRME LH KL OEBSH A ESEEUEMH U TIER
EHT A3 OTH2, TLTHED S DU T DR 24 12
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Main Tank #% Differential ‘¢ Sub Tank 7% Restricted Orifice % 2 4
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67. WoAER
RRF R KK IZH L T

dz; _ C+Cp—2, h

dt Sl

dvs - (Za-“zl):*:ﬁzﬂz"

dat blg

dzs — Czra;Clz

dt Fulf [ (18")

Cl‘2=%'\/5’tz'—3r '''''' Tonk AT 5 L &
ﬁm=;?wathibﬁm?&ks
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Double Differential Surge Tank

R i

ﬁ%’tg; — C+C1zg_'v2 \
at  (Buth)f
. th(vz'— C)
Cts - ng 'f"_f;

i y
=2 | —Cypy
z i,,:F(ry y ) ?

(=) Tank (2HWAT 5 & &
(+) Zank & b HHT 5 L &

dv, _ (z—z)Few”

dt lz/g'

Restricted orifice tank K —KEIZH L T
Ch=v—w, \
dzn - Ci—Cy

dt Fulf

4

21=311_—122L;T':F(“%C1t)

(=) Tank AT 5 L = )
() ZTank & bWHT 5 L &

d‘Z/_[ _ 21:F€1'111"'

dt hig
KB ChnBARXQIZETERD 3 Y,
WMLUTHARMIZEAL 2B

UVi=Uz
Cn=0
Cr=0

2 =ev,"

Zp T8y vy -+ €.v"
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1B U Restricted ovifice tank O HEFEEE 12 J8 T K BE 12 Pocket % 3& b H ¥
R aRBRAOMEZ HEK 2 LR T a2 0z, ORI

v - Y2y P

AT 2WEKRKFOBEPEET 5 & 7 H 2k 5.

68. S EEH. K& O [ IC Restricted orifice sub-surge tank % 7§ 5

Differential surge tank D F B E V] 77 ;R 3.

69. HER HEARNXWH D (18" (20, (22), HRIZ R4+ DH A
JEU T Cwu=0, 2¥22=0, L3 X Lt ALE, Ho DIEE » X 2=1.85

¥R 5.
70. BEICRETSHIE

Tunnel No. 1 5,==21,225.74s"

Tunnel No. 2 5=4,156.745"

Tunnel section | f=mP=mX8.55
= 230‘OD.\‘71

Riser section fr=mP=mXT0
=153.945%

Sub-surge tank section Fpn=3,850~16,4158%

Surge tank section Fp= W[(S—ZS)“ - (—1;'—)]

_ =2,222.16H%
Orifice coefficient Yo=mpV —2:;;:31.05\/ 2X32.4
=250
s ’s 71=77sz2_§=27.33-VM
=220
Weir coefficient 8=3.336=23.33X60=199.8

Fn _ 3,850 _ 16,415 _ e 2
=230 o0 = 16.77~T1.37

P  2,222.16
r 230 9.7

Double Differential Surge Tank

Fotfr _ 2,376.1

= 103
wﬁL-:lg’ég"’—‘=o.67
; =£’—§—ZZ%&=655.12
g =———4’1352‘?;L74 %128.29
B 20 o563
%= ;gg =1.086
'g—;_"lgg?s:l‘ls
F[Fjr = 22’,242:6116 —0.936

71. Up Surging [CBE T B BB Full load % Ilustant t2 ¥) D125 A

© Full load Q=2’3405'ec—5h

2,340
=y =20 = 10,175k
AT o939
C=10.17%

Primary ... l

Manning's Formule V- &

Q= -RES:
Q . if
s 2340 ¥ 1
1.486 \, 7570w 02| 876.2
0013 X4.275 X230
= o =21,225.74 X~
AT ENTEL L0 TN 576 2
Primary ...
- 1
2= 26=25,382.48 X

72=0.013...... Coefficient of Roughness

=242

=29.0

105
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Cn:_“(a_é

72. Down Surging [CBE 3 B B fE Lo RKEM W LW LIZEHLE 5

24.21%*’0.331
10.17
- 4'8wrs;=0.065
10.17

MR RE 12 A C 34 load e B KT 0, MR/ DOEEEE b 0) 1/4oad T NHE L

T Full load . L1712 % 4

Full load

Primary .. {

Final

=0 2UNSec—sh
Q=2,340>¢" 4
n=v,=0, z1=zn,=0,
Z;-=2/2=0

'Z'1=W-_:=10.17'\h
3/4 load C=7.63
- Full load  C=10.17
7=0.014...Coefficient of raughnss
Manning’s formula 121D
1
5=750
. 1
Final z2=&n=21,225.74 X 750
=28.3
Final 2 =z24,=25,382.48 X L
’ : T 750
=33.8
Ay 28.3
6= = = ————75 = 0.385
o 10177
€= /fzg, E 55 1h=,=0075
Vs 10.17
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Double Differential Surge Tank

Tywy Sbing jo a3 NI AT G5 Jo 757955 eI e

va\.\w‘b@y pLgezIE=1ON [FUVY

N L - = \[\rxﬁ.ﬁ‘.wu\\w\w«yﬁ\ ‘N

SHENC£ YU PARIISSY i ue] qng L [enuorepiq  Yue] urepy
B - = % .




109

Double Differential Surge Tank
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116 Y - Y 27 P4
8B + E] (€]
dzy- =C+ Cra— s dth__:G(—Gz du, :(-5')"'":1)$597/21'% ,
Xy at Filf dt Fulf dt Llg I
S8 : |
SRR 4 C+Cr | ‘ (or=21) i
C Chy P —'Z/; f;[f Cn C, (G—Gs ﬁ‘lz/f <3 1 = &0 80 +5-§8 Zz/g‘ |
® | 2,8
o o s | ) | | |
0| 0 i 1017 0 1017 0 i067] 0. 0 0 { 970 29.000 24.20 480 0 |128.29
1.25 0 0 1017 —10.17, 0 0 0 1(,).20‘ 2420  » —18.80
D i | ! I j f
1| 250 0| 470 9.80— 510 0 470— 470 10.10, 24.00 4.45—18.35
3750 0] 457 962— 505 0 457 4.57‘ 0.70. 23.80  4.30/—27.40
| i | 1 ! |
21 5000 0| 560 9.28— 368 0 5.60— 560, — 330 2315  4.05-30.70
625 0| 584 898— 314 0 5,84’,— 5.84’* - 915" 2235 3.80—3530
; i i | " |
3] 750, 0| 643 861 218 0 6.43— 643 —11.50 2135 3.50--36.35
875 0 656 826— 170 0 636 6.56| —14.65 19.80‘ 3.25—37.70
i i : |
41 1000 0O 677 7.89— 112 0 6.77L 6.77; —15.70° 18.00 3.00, 36.70|
o ] L
24 | 60.00 0 3.70 3.77.— 0.07, 0 3.70— 3.70, —11.73 — 7.65,  0.75/— 4.83
6L25i 0| 365 372 4| 0 3.651— 3.65: —11.86 — 7.85 070 — 471 ,
: | i ! , | | 1 i
251 6250 0| 358 368 010 0] 3.58— 3.58 ﬂu.m_‘— 805 4 |— 475 !
63.75j 0] 355 363— 009 0 3.55- 355 ~]z.25'— 8.25’? » :— 4.70 f
a | - | !
26| 65000 0 3‘501 3.59:—- 0.09‘ 0 ‘ 3.50‘— 3.50i —13.44i .8.30i ! !— 484 i
1 ]
1
+ Coe—2,s . — ]
dzy *_ T2 c =F}2(Z/.;~—C) [ * s dvy (22 —2z)Feapy'®® i
2| g a - Pl A RSy, | Z& = g
S| = i
= S ClCi| o ;C+ Cﬂif’}a‘f‘fr Ta F !l Gy Zy {i(fc )2 o Fog 3 2185!(.::55—:,) //0 .
2 i 1 o ) = 10 oy ~ Encly 2 S
I ey ) e |FGa| o | a R e
| | 7 : o
261 -650 0] © 3.59:— 3.59} 10.30] 3.59, 0.936; 3.50|— z.sof —10.14| —12.44/— 8.30, 0.70 — 4,84128.29%
67.5] 0] 0 3.50:— 3'501 3.50‘* l3.28/— 3.1o|g — 9.15/—12.25/— 8.50/ 0.65 — 4.40 ;
27| 700 0] 0 3.401’— 3.40} 3,40’ 318 — 3.901' — 8.60i—12,50/— 8.85 0.60 — 4.25 :
725 0 © 3.30‘—330‘ 3.30" 3.10|— 4_60‘ — 8.20[—12.80|— 9.20! # |- 4.30
28| 750 0| 0[325—325 3.25 3.05— 540  — S.00—1340/— 9.10| # |— 4.90
|
|
39| 12500 0176 1'79i_ 0.03 1.79 1.69—11.60, — 2.42/—14.02(—11.90/ 0.15|— 2.27
1275 0| » 1.75i 0.011: 1.75 165 — 2.30|—13.90/—11.50: » |— 2.55
40| 1300, 0| » 1.7o! o.osi 1.70 160, — 2.20/—13.80—11.35] » |— 2.20 1‘
1350, 0| » 1,6()|‘ 0.16 1.60; 1.50/—11.50 - — 1.95/—13.45/—11.80, 0.10|— 1.75
41| 1400 0 {1.60 1.55{ 0.05 1.55 145 — 1.80{—13.30/—11.25| » |— 215 '
14500 0| » 1.451? 0.15' 1.45 1.35 —11.45‘ — 1.50/—13.00—11.30: » |— 1.80 1
42| 15000 0 11.50 1.40i 0.10| 1.40 1.30—11.40. — 1.45/—12.85—10.80/ » |- 2.15 !
N i
|

e
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Double Differential Surge Tank 117
Up Surging
Cu= . z (< S1=8h 2z 1
e — . A3 Ch=w S —Cn 2 (2 S0, 1R
G =—_;:L/::1_~‘.L (@a— z)? VRO A - f L8 _svmady
= ST s - —U dt  Fnlf + 7?2 G t Llg
] - — ‘ | ) 2 . . o
RE S ;f/'h(z Zn 5 B % G \Anlf ) e $;yr26‘ll2 =t 612}186 ‘_Z:f]ﬂa Llg
R | R )
29000 29.00; O ' 011.1510.1710.17 0 24.20, 0 24.200 24.2¢9 0 1665.12
Vi 10.20,18.80, 0 Vi } Vi 0 Vi 0 n Vj 0
[ |
27.80 10.1017.70 0 n \[ 9.80! 0.37 2415 — 0.15 24.00 n — 0.20,
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