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AMOUNT QF CONSTRUCTION WORK

. QUANTITY
SECTION DESIGNATION UNIT REMARKS
PRIMARY |SECONDARY| TOTAL
A A-8 ea 5 18 23
B1BS ea 52 55
BlcCS "
B B1FS 4 1
B2B " 4
Sectibn "B" Total " 7 56 63
C C5A2B ea 7 52 59
E 25 . 4 A2 100m 0.6 0.6 ( ): Direct-
(0.6) (0.5) buried
E 50 . & A2 0 15.2 15.2
E 100 . 4 A2 Z 17.2 17.2
E 200 . 4 A2 " 5.0 23.7 28.7
E 300 . 4 A2 " 2.1 2.4 4.5
E 400 . 4 A2 " 0.2 0.7 0.9
E 600 . & A2 z 5.3 0.9 6.2
g E 50 . 5 A2 " 1.6 1.6
¢ E100 . 5 A2 " 0.8 1.1 1.9
g E 200 ., 5 A2 n 0.1 0.1
: E 300 . 5 A2 g 5.5 5.5
: E 10 . 4 A2¢8)| 1.3 1.3
§ E 25 . 4 A2(8)] " 10.6 10.6
E 50 . 4 a2(8)] 27.2 27.2
; E100 . 4 A2(8)] * 15.0 15.0
% E 50, 5 A2(8)| " 1.2 1.2
: Section “E" Total | 19.0 | 119.3 138.3

-

—4 7=




QUANTITY

SECTION DESIGNATION UNIT REMARKS
PRIMARY |SECONDARY| TOTAL
T
G300 . 4 A6 100m | 12.0 12.0 |AP~FSF Caby
G 600 . 4 A6 " 17.7 17.7 n
G 900 . 4 A6 " 2.5 2.5 "
G1200 . 4 A6 " 7.0 7.0 "
GL500 . 4 A6 " 2,2 2.2 "
G1800 . 4 A6 " 8.4 8.4 "
G2100 . 4 A6 " 2.3 2,3 "
C 62400 . & A6 L 13.9 13.9 "
G2700 . & A6 " 14.5 14.5 "
G 300 . 5 A6 " 0.5 0.5 "
G 600 . 5 A6 " 3.1 3.1 "
G 900 . 5 A6 " 6.9 6.9 "
Gl200 . 5 A6 " 1.4 1.4 "
G1500 . 5 A6 " 1.2 1.2 "
G1800 . 5 A6 " 11.7 11.7 "
Section "G" Total " 105.3 105.3
J J 300 . 5 03 10m 30.0 30.0 |[PVC Cable
KA11G2 ea 1 260 261 [With Stub
KA16G2 " 2 2 " .
K K 30 " 1 1 (Internal
Terminal Boxf
< 200 : . 1 i
Section "K" Total | " 1 264 265 I
L 900 ea 17 17
L 254 I 204 264 468 |Without Stu
L L 50 B2 & 1 1 |with Stub
L 100 B2 " 5 5 "
Section "L" Total " 221 270 491




QUANTITY
qECTION DESIGNATION UNIT REMARKS
PRIMARY |SECONDARY TOTAL
M1AP es 6 91 97 L:Lead x Lead
M1BP " 17 23 40 Lead x
M3AP " 8 R Plasgtic
M3BP " 38 2 40 P'Plagii:;;c
M3CP " 58 58
M3AL n 3 3
M3BL " 31 31
M3CL " 2 2
Section "M" Total " 155 124 279
N1 100 1,385 197 1,582 Notmal
pairs
N 2 " 78 78 Bridged for
Transfer
Section "N" Total H 1,463 197 1,660
P 36 B 100m 0.2 0.2
: Ppi2z g " 0.3 .3
g P 6B " 8.2 8.2
é P P 4B " 27.0 27.0
! P 44 " 0.9 0.9
i P 24 " 2.4 2.4
! Section "P" Total { " 39.0 39.0
;
g Q T-6(a) ea
: Q L-2 "
: Q A-1 " 4 4
{ q Q JRC-14 " 17 17
Q JUF-11 " 4 4
L‘ Section "Q" Total " 27 27
-4 g -




1.8 Amount of Main Materials

(1) Primary Cable Work

MAIN MATERIALS LIST

~

NAME OF MATERIAL UNIT QUANTITY REMARKS
Cable
1) AP-FSF Cable
50-.4 m 15
100-.4 " 25
300-.4 " 1,483
600-.4 " 1,840
900-.4 " 266
1200-.4 " 739
1500-.4 " 252
1800-.4 " 858
2100-.4 " 230
2400-.4 " 1,416
2700-.4 " 1,487
300-.5 " 73
600-.5 " 312
900-.5 " 699
1200-.5 " 143
1500-.5 " 125
1800-.5 " 1,191
Sub Total " 11,154
2) Alpeth Sheathed Cable

50-.4 m 15
100-.4 " 15
200-.4 " 610
300-.4 " 290
400-.4 " 30
600-.4 " 550
100-.5 " 80
200-.5 " 40
300-.5 " 560
Sub Total " 2,190
Total m 13,344




NAME OF MATERIAL URIT QUANTITY REMARKS
Cross Comnecting Cabinet
900 PRS. ea 17
Cross Connecting Cabinet
Terminal Block 25 PRS. ea 204
Concrete Pole 8 M ea 5
Strand Terminal 11 PRS. ea 1




(2) Secondary Cable

NAME OF MATERTAL UNIT QUANTITY REMARKS
Cable
1) Fig.(8) Alpeth Sheathed
Cable
10-.4 AP(8) m 131
25~.4 AP(8) " 1,081
50-.4 AP(8) " 2,784
100-.4 AP(8) " 1,536
50-.5 AP(8) " 122
Sub Total " 5,654
2) Alpeth Sheathed Cable
25-.4 AP m 129
50-.4 AP " 1,555
100~.4 AP " 1,757
200-.4 AP " 2,428
300-.4 AP " 247
400-.4 AP " 73
600-.4 AP " 9
50-.5 AP " 167
100-.5 AP " 110
Sub Total " 6,560
Total m 12,214
Concrete Pole B M ea 18
Terminal Block with 10 PRS, ea 23 In Door (HEN1001)
Strand Terminal 11 PRS. " 260 Out Door
16 PRS. " 2
Total " 285
Cross Connecting Cabinet
Terminal Block 25 PRS. ea 264
50 PRS. " 1
100 PRS. n 5
Total " 270
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AMOUNT OF CONSTRUCTION WORK

“

QUANTITY ]
SECTION DESIGNATION DNIT REMARKS

PRIMARY |SECONDARY TOTAL
A A-8 ea 11 136 147
B1BS es 9 202 211
BlCS " 6 13
B BLlES " 12 12
B1FS " 5 1 6
Section "B Total " 21 230 251
c C5A2B ea 21 221 242
E 25 . & A2 100m 20.6 20.6
E 50 . 4 A2 " 40,1 40.1
E 100 . 4 A2 " 2.8 28.5 31.3
E 200 . 4 A2 " 1 35.9 45,0
E 300 . 4 A2 " 17.0 9.2 26,2
E 400 . &4 A2 f 5.2 4.7 5.9
E 600 . 4 A2 " .9 3.9
E 25 . 5 Ad " 1.6 1.6
E 50 . 5 A2 " .2 3.2
E E 100 ., 5 AZ " 3.5 3.5
E 200 . 5 A2 v 16.8 16.8
E 300 . 5 A2 " 3.5 8.5 12.0
E 400 . 5 A2 " 8.8 3.6 12.4
E 25 . 65 A2 " 1.3 1.3

E 50 . 65 A2 " 7.4 7.4 .

E 100 . 65 A2 " 3.7 3.7 |
E 200 . 65 AZ " 31.1 31.1
E 300 . 65 A2 " 9.0 0.7 9.7
E 10 . 4 A2(8) " 13.1 i3.1

I




QUANTITY
SECTION DESIGNATION UNIT REMARKS

PRIMARY |SECONDARY TOTAL

E 25 . 4 AZ2(8)] 100m 65.9 65.9

E 50 4 A2(8) " 81.5 81,5

E 100 . 4 A2(8) " 52,6 52.6

E 25 . 5 A2(8) " 30,2 30.2

E 50 5 A2(8) " 31.5 31.5

E E 100 . 35 A2(8) b 21.3 21.3

E 10 . 65 A2(8) " 0.5 0.5

E 25 . 65 A2(8) " 14,2 14,2

E 50 . 65 A2(8)| " 3.0 3.0

E 100 . 65 A2(8) " 3.4 3.4

Section "E" Total " 59.3 533.6 592.9

G 300 . 4 A6 100m 7.3 7.3 |AP-FSF Cable

G 400 . 4 A8 " 0.6 .6 "
G 600 . 4 A6 " 10.4 10.4 1
G 900 . 4 A6 " 21.0 21.0 "
G1200 . 4 A6 " 6.7 6.7 "
Gl500 . 4 A6 " 12.8 12.8 "
Gl800 . 4 A6 " 1.6 1.6 "
G2100 . 4 Aé " 12.7 12.7 "
G2400 . 4 A6 " 4,2 .2 i
G G2700 . 4 Aé " 4.7 4,7 "
G 300 . 5 A6 " 7.4 A "
G 400 . 5 A6 " 0.7 0.7 "
G 600 . 5 A6 " 14.0 14,0 "
G1500 . 5 A6 " 22.6 22.6 "
Gl800 . 5 A6 " 7.1 7.1 "
G 300 . 65 A6 " 0.2 0.2 "
G 600 . 65 A6 " 2.8 2.8 "
G 500 ., 65 A6 " 10.7 10.7 "
Gl200 . 65 A6 " 31.9 31.9 "

Section "G" Total " 179.4 179.4




QUANTITY

SECTION DESIGNATION < UNIT REMARKS
PRIMARY |SECONDARY| TOTAL
J J300 ., 503 10m ’ 26.6 26.6 |[PVC Cable
KAl11G2 ea 2 467 469 |With Stub
KA16G2 2 5 5 n
X KB 12 " 262 262 jWithout Stup
K 30 " 2 2 |Internal
Terminal Box
Section "K" Total " 2 736 738
L 900 ea 23 23
L 25 A " 276 374 630 [Without Stub
L L 50 B2 " 7 k) 10 |wWich Stub
L 100 B2 " 1 14 15 "
Sectign ''L" Total " 307 391 698
MILAP ea 7 250 257 {L:Lead x Lead
M1BP " 33 74 107 Lead x
M e ) > ’ = P: Plazi:Stic
M3BP " 61 2 63 1 hlaenic
M3cp " 79 79
Section "M" Total " 183 334 517
N1 100 1,285 491 1,776 |Normal
pairs
N N 2 " 37 37 [!Bridged for
Transfer
Section "N'" Total " 1,322 491 1,813
g 75 ea 3 66 mH
5 S 100 " 2 2 "
Section "S" Total " 3 2 "

—6 6



QUANTITY
SECTION DESIGNATION UNIT REMARKS
PRIMARY [SECONDARY| TOTAL
P 3 B 100m 0.3 .3
P12 B " .2 .2
P 9B " 11.1 11.1
P P 6B " 43.7 43.7
P 4B " 16.7 16.7
P 4 A " 2.3 .3
P 24 " 3.3 3.3
Section "P" Total " 78.6 78.6
Q T-6(b) ea 1 1
Q L-5 " 1 1
Q L-3 " 1 1
Q T-3 " 1 1
Q Q A-2 " 11 11
Q A-1 " 17 17
Q JRC-14 " 2 2
Q JUF-11 n 18 18
Section "Q" Total " 52 52




2.8 Amount of Main Materials

(1} Primary Cable Work

MAIN MATERTALS LIST

NAME OF MATERIAL UNIT QUANTITY REMARKS
Cable
1) AP-FSF Cable
100-.4 m 20
200-.4 " 5
300-.4 " 1,008
400-.4 " 99
600-.4 " 1,102
900-.4 " 2,158
1200-.4 " 688
1500-.4 " 1,308
1800-.4 " 170
2100-.4 " 1,298
2400-.4 " 436
2700-.4 " 481
300-.5 " 793
400-.5 " a0
600-.5 " 1,426
1500-.5 " 2,301
1800-.5 u 728
300-.65 " 44
600-. 65 " 285
900-. 65 " 1,088
1200-.65 " 3,237
Sub Total i 18,765
2) Alpeth Sheathed Cable

50-.4 m 20
100-.4 " 320
200-.4 " 955
300-.4 " 1,780
400-.4 " 560
600-. 4 " 410




NAME OF MATERIAL UNIT QUANTITY REMARKS
300-.5 m 360
400~.5 " 890
300-.65 " 910
Sub Total " 6,205
Total m 24,970
Manhole Loading Coil
75 PRS. ea 2 66 mH
Pole Mounting Loading
75 PRS. ea 1 66 mH
Cross Connecting Cabinet
900 PRS. ea 23
Cross Connecting Cabinet
Terminal Block 25 PRS, ea 276
50 PRS. " 7
100 PRS. " 1
Total " 284
Concrete Pole B M ea 11
Strand Terminal 11 PRS. ea 2
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(2) Secondary Cable Work

NAME OF MATERIAL UNIT QUANTITY REMARKS
Cable
1) Fig.(8) Alpeth Sheathed
Cable
10-.4 AP(8) m 1,350
25-.4 AP(8) " 6,727
50-.4 AP(8) " 8,322
100-.4 AP(8) " 5,374
25-.5 AP(8) " 3,086
50-.5 AP(8) " 3,212
100-.5 AP(3) " 2,178
10-.65 AP(8) " 47
25-.65 AP(8) " 1,444
50-.65 AP({8) " 302
100-.65 AP(8) " 349
Sub Total " 32,391
2) Alpeth Sheathed Cable
25-.4 AP m 2,108
50-.4 AP " 4,107
100-.4 AP " 2,911
200-.4 AP M 3,687
300-.4 AP " 943
400-.4 AP " 73
25-,5 AP " 165
50-.5 AP " 327
100-.5 AP " 352
200-.5 AP " 1,720
300-.5 AF " B67
400-.5 AP " 367
25-,65 AP " 133
50-.65 AP " 759
100-.65 AP n 381




NAME OF MATERIAL UNIT QUANTITY REMARKS
200-.65 AP m 3,167
300-.65 AP " 67
Sub Total " 22,134
Total m 54,525
Pele Mounting Loading Coil
100 PRS. ea 2 66 mH
Concrete Pole 8 M ea 136
Ready Access Terminal
Type 100 MB ea 217
100 MBY u 21
200 MB " 15
200 MBY n 9
Total " 262
Terminal Block with 10 PRS. ea 7 In Door {NEN100O1)
Strand Terminal 11 PRS. " 467 Qut Door
16 PRS. " 5
Total n 479
Cross Connecting Cabinet
Terminal Block 25 PRS. ea 374
50 PRS. n 3
100 PRS. " 14
Total " 391

_71._.
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AMOUNT OF CONSTRUCTION WORK

QUANTITY
SECTION DESIGNATION UNIT REMARKS
! PRIMARY |SECONDARY TOTAL
A -8 ea 41 728 769
A A -10 " 50 50
Section "A' Tetal " 41 778 819
B1BS ea 11 681 692
B1CS " 12 10 22
B BLES i 7 7
BLFS i " 26 26
B2RB " 27 27
Section "B" Total " 23 751 774
C C5A2B ea 23 724 747
E 25 . 4 A2 100m 8.8 8.8
E 50 4 A2 " 5.1 .1
E 100 . 4 A2 " 9.4 9.4
E 200 . 4 A2 " 0.8 27.4 28.2
E 300 . 4 A2 " 11.3 7.8 19.1
E 400 . 4 A2 " 0.1 6.4 6.5
E 600 . 4 A2 " 3.3 3.3
E 25 . 5 A2 " 3.5 3.5
E E 50 . 5 A2 " 3.6 3.6
E 100 . 5 A2 " 8.9 8.9
E 200 . 5 A2 " 27.8 27.8
E 300 . 5 A2 " 10.3 29.6 39.9
, E 400 . 5 A2 " 17.1 17.1
E 25 . 65 AZ " 4.1 4.1
E 50 . 65 A2 " 22,6 22.6
E 100 . 65 A2 " 4.8 4.8
! E 200 . 65 A2 " 0.8 108.6 109.4
(N




QUANTITY
SECTION | - DESIGNATION UNIT - REMARKS
PRIMARY |SECONDARY| TOTAL
E 300 . 65 A2 100m | 32.4 5.4 37.8
E 400 . 65 A2 " 7.6 7.6
E 10 . 4 a2(&®| " 8.9 8.9
E 25 . 4 A2(8)| " 42.9 42,9
E 50 . 4 A2(8)| " 79.9 79.9
E 100 . 4 A2(8)] ™ 32.3 32,3
E 10 . 5 A2(8) " 1.3 1.3
E E 25 . 5 A2(8){ " 108.5 108.5
E 50 . 5 A2(8)] " 84.5 84.5
E 100 . 5 A2(8) " 50.8 50.8
E 10 . 65 A2(8)( " 5.5 5.5
E 25 . 65 A2(8)[ " 104.2 104.2
E 50 . 65 A2(8)| " 117.4 117.4
E 100 . 65 A2(8) " 88.1 88.1
Section "E" Total " 59.0  [1,032.8 | 1,091.8
G 300 . & A6 100m 4.6 4.6 |AP-FSF Cable
G 400 . 4 A6 " 0.3 0.3 "
G 600 . 4 A6 " 9.6 9.6 o
G 900 . & A6 " 3.6 3.6 "
G1800 . & A6 " 14.2 14.2 "
G2100 . 4 A6 " 4.5 4.5 "
G2400 . 4 A6 " 3.9 3.9 "
G 62700 . 4 A6 " 38,7 38.7 &
G 300 . 5 A6 " 9.6 9.6 "
G 600 . 5 A6 " 22,7 22,7 "
G 900 . 5 A6 " 4,3 4.3 " |
G1200 . 5 A6 " 6.0 6,0 1
G1500 . 5 A6 " 44,6 44.6 .
G 300 . 65 A6 " 3.7 3.7 "
G 600 . 65 A6 " 31.9 31.9 ";_,}




QUANTITY

SECTION DESIGNATION UNIT REMARKS
PRIMARY |{SECONDARY TOTAL
G 900 . 65 A6 100m 15.8 15.8 |AP-TST Cable
G G1200 . 65 A6 n 72.1 72.1 "
Section "G" Total " 290.1 290.1
J J 300 . 503 10m 26,2 26.2 |PVC Cable
KAIL1G2 ea 477 477 |With Stub
KA16G2 " l l H
K KB 12 " 1 541 542 |Without Stub
K 30 " 1 1 | Internal
Terminal Box
Section "K" Total " 1 1,020 1,021
1. 900 ea 35 35
L 254 " 420 540 560 |Without Stub
L L 50 BZ " 2 1 3 |With Stub
L 100 B2 " 3 10 13 "
Section "L" Total " 460 551 1,011
MIAP ea 195 195 |L:Lead x Lead
MLEBP " 40 205 245 Lead x
M1CP " 4 4 Plastic
" P:Plasticx
M M3AP 3 3 Plastic
M3BP " 39 39
M3CP " 140 140
Section "M Total " 222 404 626
N1 100 2,402 631 3,033 {Normal
pairs
N N 2 " 3l 31 |Bridged for
Transfer
Section "N" Total " 2,433 631 3,064




~ E—
QUANTITY
SECTION DESIGNATION UNIT REMARKS
PRIMARY |SECUNDARY| TOTAL
8 50 ea 1 | 66 mH
S S 100 " 1 "
5 400 a 5 "
Section "S" Total " 5 2 7
P36 B 100m 0.2 0.2
P 30B " .1 1.1
P 20 B " 1.9 1.9
P16 B " 20.6 20.6
P12 B " 7.1 7.1
P P 9B " 65.8 65.8
P 6B " 39.8 3%.8
P 4B " 2.3 2.3
P 4 A " 7.0 .G
P 2 A " 5.4 N
Section "P'" Total " 151.2 151.2
qQ L-6 ea 2 2
Q L~5 L 2 2
Q T-5 " i 1
Q L-3 " 1 1
q Q A~3 " 13 13
Qg L-2 " 5 5
Q A-2 . 35 35
Q A~1 " 17 17
¢ JUF-11 " 35 35
Section "Q" Total " ill 111
|




3.8 Amecunt of Main Materials

MAIN MATERIALS LIST

(1) Primary Cable Work

- NAME OF MATERTAL UNIT QUANTITY REMARKS
Cable
1) AP-FSF Cable

300-.4 m 655

400-. 4 " 40

600-.4 " 1,002

900-. 4 " 375

1200-.4 - " 18
1500-.4 " 18
1800-.4 " 1,443
2100-.4 " 462
2400-.4 " 390
2700-.4 " 3,940

300-.5 " 1,155

600-.5 " 2,300

900-.5 " 435

1200-.5 " 603
1500-.5 " 4,524
300-.65 " 504

600-.65 n 3,241

900-.65 " 1,613
1200-.65 " 7,327

Sub Total " 30,045

2) Alpeth Sheathed Cable

50-.4 m 10

200~.4 " 100

300-.4 " 1,150

400~ 4 " 30

600-.4 " 330

300~.5 " 1,060




NAME OF MATERTAL UNTIT QUANTITY REMARKS
200-.65 m 110
300-.65 " 3,310
Sub Total " 6,100
Total m 36,145
Manhele Loading Coil
400 PRS. ea 5 66 mH
Cross Connecting Cabinet
900 PRS. ea 35
Cross Connecting Cabinet
Terminal Block 25 PRS. ea 420
50 PRS. " 2
100 PRS. " 3
Total " 425
Concrete Pole 8 M ea 40
Ready Access Terminal
Type 200 MBY ea 40




{2) Secondary Cable Work

NAME OF MATERIAL UNTT QUANTITY REMARKS
Cable
1) Fig.(8) Alpeth Sheathed
Cable
10-.4 AP(8) m 912
25~.4 AP(8) " 4,385
50~.4 AP(8) " 8,154
100-.4 AP(8) " 3,305
10-.5 AP(8) " 135
25-.5 AP(8) " 11,071
50-.5 AP(8) " 8,628
100-.5 AP(8) " 5,187
10-.65 AP(8) " 568
25-.65 AP(8) " 10,636
50-.65 AP(8) " 11,986
100-.65 AP(8) " 8,994
Sub Total " 73,961
2) Alpeth Sheathed Cable
25-.4 AP m 898
50-.4 AP " 523
100-.4 AP " 963
200-.4 AP " 2,797
300-.4 AP " 802
400~.4 AP " 651
25-.5 AP " 358
50-.5 AP " 372
100-.5 AP " 907
200-.5 AP " 2,843
300~-.5 AP " 3,022
400-.5 AP " 1,743
25-.65 AP " 421
50~.65 AP " 2,308
100-.65 AP " 494




NAME OF MATERIAL UNIT 'QUANTITY REMARKS
200-.65 AP m 11,087
300-,65 AP " 551
400-,65 AP " 779
Sub Total " 31,519
Total m 105,480
Pole Mounting Loading Coil
50 PRS. ea 1 66 mH
100 PRS. " 66 mH
Total " 2
Concrete Pole 8 M ea 728
10 M " 50
Total " 778
Ready Access Terminal
Type 100 MB ea 424
100 MBY " 24
200 MB n 73
200 MBY " 20
Total " 541
Terminal Block with 10 PRS. ea 3 In Door {NEN1001)
Strand Terminal 11 PRS. " 477 Out Door
16 PRS. " 1
Total " 481
Cross Connecting Cabinet
Terminal Block 25 PRS. ea 540
50 PRS. " 1
100 PRS. " 10
Total " 551
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APPENDIX
CALCULATIONS OF.MANHOLE STRENGTH






1. General

Special manholes shall be located in front of the Exchanges named
below, to allow the entrance of cables. These manholes are designed,
based on their unit stress calculated by computer and the reinforecing

bar arrangement plan drawn by computer-plotter.

-

Exchange MH No. MH Type Drawing Ne. Internal Dimension
Ekachai #001 T-6(b) 1074 4.6 x 1,8 x 2.3
Rachburana #001 L-6 1072 6.9 x 1.65 x 2.3
Klong Toei ff001 T-6(a) 1473 4,6 x 1.8 x 2.3

2. Calculation of Strength

-

2.1 Structural Analysis

The manhole is analyzed as a box-type rigid frame structure
whose vertical section consists of the combined top, side and bottom

slabs.

2.2 Design Conditions

2.2.1 Seil

It is assumed that the internal frictional angle, ground

water level and specific weight of soil are of the following

values:
Internal frictional angle (¢) ..viievicnannn . 1o°
Ground water level (Ho) ...vvivverrncrionees . 1.0m

Specific weight of soil (w)
Unit weight above ground water level ..... 1,600 kg/m3
Unit weight under ground water level ..... 2,000 kg/m3

2,2.2 Concrete

Concrete shall be of the following values:
Design standard strength in 28 days ....... ok = 240 kg/em?

Maximum dimension of coarse aggregate ..... 25 mm

~93—



2.2.3 Reinforcing Bar

(1) Standard .

Main and distributing reinforecing bars shall be the
5D-30 (JIS) type and erection bars shall be the SR-24

(JIS) type.

{2) Diameter

Diameter of main and distributing reinforcing bars shall
be 10mm or more. Maximum diameter shall be determined

according to Table 2.1.

Table 2.1 Maximum Diameter of Main
and Distributing Bars

Thickness of Concrete {cm) | Max. Diameter of Bar (mm)

17 13
20 16
25 19
30 22

(3) Protective Cover for Reinforcing Bar

Protective cover for reinforcing bar shall be as shown in

Table 2.2.

Table 2.2 Protective Cover for Reinforcing
Bar (in cm)

Diameter of Inside Outside
Steel Bar (mm) Protective Cover | Protective Cover
Up to 16 2.5 4
Over 16 2.5 5

-94.—



2.2.4 Specific Weight of Reinforced Concrete

Specific weight of reinforced concrete shall be 2,500 kg/m3.

2.2.5 Allowable Unit Stress

Allowable unit stresses shall be as shown in Table 2.3.

Table 2.3 Allowable Unit Stresses

Material Kind of Unit Stress Allowable Un;t Stress
(kg/cm®)
SR-24 1,400
Steel bar 3D-30 gsa 1.600
Bending unit stress agca 80
Shearing unit stress Ta 8
Concrete
Bond unit stress Toa 14
Bearing unit stress gea’ 60

2.2.6 Live Load to be Imposed by Truck

Iive loads demonstrated in the practical test are shown
in Table 2.4,

Table 2.4 Surcharge Load

Deepness Live Load Deepness Live Load
(m) (kg/m?) (m) (kg/m?)

Up to 0.5 8,930 3.0 1,180
1.0 3,820 3.5 1,130
1.5 2,560 4.0 1,120
2.0 1,570 4.5 1,100
2.5 1,300 Over 5.0 1,090

Note: Intermediate live load values between each two
deepness values above are to be obtained by
proportional allotment.



2.2.7 Load

-

Load to be imposed on top, side and bottom slabs shall be

as shown in Figure 2.1.

Notes:

Figure 2.1 lLoads on Slabs

8 T U T U N Y N O
NN
= ppdwatbd ] fw, - =
B RELLE RN =
q; !
218 —1—-—C
( | E
= =| £ ] =
Ly
W1 s —op <
Hz '_l— L 2
Ju— P M-
] Dy i1t W,
ACARN

: Surcharge at top slab (kg/m2) - Refer to Table 2.4

Depth to top of ground water level from surface (m)

: Depth to top slab from surface (m)

t2
H1 +‘2—' (m)

H1+t2+H+£23(m)

: Weight of top slab (kg/m?)

: Weight of bottom slab (kg/m?)

: Weight of top slab and soil on top slab (kg/m?)

: Resultant of all horizontal force to side slab (kg/m?)

Weight of side slab and cables (kg/mz)

" Qutside length in short direction
: Inner length {(m)

: Inner depth (m)

+ Thickness of side slab {(m)

: Thickness of top slab (m)

: Thickness of bottom slab (m)



2.3 Calculation of the Strength

2.3.1 Bending moment, shearing force and unit stress of manholes,

type "T-6(a)" and T-6(b)}", are shown in Figure 2.2 and in
Table 2.5.

Fipure 2.2 Bending Moment and Shearing Force Diagram
"7u6{a) 1y , "-6(b)"

Bending moment N=7279.8_ Shearing force
(kg/m) (kg)
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—
_ 3152,3 @ 7279.8
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A ] 1238.6
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= 6841.5
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Table 2.5 Unit Stress

"npog (a) u., "T-6(b)

o)
7,
AR NN B 1.00 1.297 A 1.00
M kg-m | 3,152.3 | 1,962.7 | 1,238.6 | 3,291.0 | 2,742.2
N kg 7,279.8 | 7,279.8 (11,029.0 | 6,841.5 | 6,841.5
S kg |10,230.0 0 0 |[12,066.3 0
b cm 100.0 100.0 100.0 100.0 100.0
h cm 25,0 20.0 20.0 30.0 25.0
d em 19.2 16.7 16.7 24,2 19.2
a' cm 8.3 5.8 5.8 8.3 5.8
D16-200 | D16-200 | D16-200 | D16-200 | D16-200
As cm?
9.928 9.928 9.928 9.928 9.928
P =i 5.2 5.9 5.9 4.1 5.2
D16-400 | D16-400 | D16-400 | D16-400 | D16-400
As'! em?
4,964 4.964 4.964 4,964 4.964
1. As!
=3
M, h
c=gt (G-d) | cm 43.3 27.0 11.2. 48.1 40.0
oc kg/cm? 59.9 47.7 30.1 42.6 37.5
os kg/cm?| 1,437.7 998.2 367.5 | 1,164.1 562.5
r kg/cem? 5.5 - - 5.1 -




2.3.2 Bending moment, shearing force and unit stress of manhole,

type "L-6", are shown in Figure 2.3 and Table 2.6.

Figure 2.3 Bending Moment and Shearing Force Dlagram
"]-6"

Bending moment M= 7242.7 Shearing force
(kg/m) ,925 (kg)
391

2917.3 7242.7

-
[

1428.3 !

|
|
//0 2917.3
1459.2
‘“-~‘_“H“\ﬁﬁﬁ‘ﬁh<:) 9462.7
1.222

2.525
2,009
)

1.303

582 l.
\ 2070.1

1.303

3149.6 6878.5

N = 6878,5

3149.6 ®
‘\\\\
11285.7//Zi:

342
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Table 2.6 Unit Stress

"L"ﬁ" Al
PANEL BC AB AD
$bz
Uy B 0.925 1.303 A 0.925
MARK g
M kg-m | 2,917.3 | 1,459.2 | 1,428.3 | 3,149.6 | 2,070.1
N kg 7,242.7 | 7,242.7 |10,243.0 | 6,878.5 | 6,878.5
s kg 9,462.7 0 0 11,285.7 0
b cm 100.0 100.0 100.0 100.0 100.0
h cm 25.0 20.0 20.0 30.0 25.0
d cm 19.2 16.7 16,7 24,2 19.2
d’ cm 8.3 5.8 5.8 8.3 5.8
DL6-200 | D16-200 | D16-200 | D16-200 | D16~200
As cm2
2.928 9,928 9,928 9,928 9.928
As
P=gT 5.2 5.9 5.9 4.1 5.2
D16-400 | D16-400 | D16-400 | D16-400 | D16-400
As'! cm?
4.964 4,964 4.964 4.964 4.964
v As'
Pl= 34
M, ,h
c=§+(5—d5 cm 40.3 20.1 13.9- 45.8 30.1
oe kg/em? 55.4 35.6 34.8 40.9 32.4
o8 kg/em?| 1,305.2 662.3 515.8 | 1,112.9 637.2
T kg/cm? 5.0 - ~ 4,7 -
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