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)
1 2
3
206.56 m? 206.10 m?
FL 2.800m
2
3 5
14 7 1 14 11 30 153
©)
1 2
A B
Sinetech Construction Ltd. Met-weld Fabrication Ltd.
Justine Kabwe Kalingalinga

Chunga Middle Basic School

Middle Basic School

Middle Basic School

126,000US

30,550US$

28,124US$
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Chunga Middle Basic School

Justine Kabwe Middle Basic School

T

Kalingalinga Middle Basic School
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BESSIP
50mm 200mm
t=100 t=150
150%x200%x400 200%200%400 200x200%400
spider truss spider truss
100x50 1750 1810 1750 1810
t=15mm t=15mm
t=15mm t=15mm
t=40mm t=40mm
2000%900 2000x900
1900825 1100%1800 1100%1800
4000x1200 3600%1200 4800x1200

*1
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200mm 150mm
B
t=50 t=50 t=50
t=150 t=150 t=150
t =50 t =50 t=50
t=100 t=100 t=100

WireMesh(4¢  150)

WireMesh(4p ~ 150)

WireMesh(6¢p  150)

t=100( )

t=100

t=100

200%200%400 150%200x400 200x200%400 €etc
150
spider truss spider truss spider truss
1750 1810 1750 1810 1750 1810
t=15mm
t=15mm
( ) ( )
t=40mm
2000%900 2000x900 2000%x900
11001800 1100%x1600 1100%x1600
4800%1200x 4800x1200x1 4800x1200x1
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(1998)

(1998)
(1999) (1998)

(1998)
(1998)

(1999)

(1999)
(1999)

PIQ

10

10
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x 1000US$)

(Uss) | 1997 | 1998 | 1999 | 2000 | 2001 | AVE.
1 | Wah Kong Enterprises 500,000 650 | 2189 | 1,850 | 1,100 1,600 | 1478 | B
2 | Prince Construction 500, 2 | 1100 1120 1280| 572| 510| 916|
3 | Dockland Construction 70,000 8 | 1893 | 1,924 1919 2135 | 2049| 1984 B
4 | sinetech Construction 450,000 | 10 800 | 1,200 1,800 | 35500 | 2,500 | 1,960
5 | Huang Jiangxi
vl ol 1,800,000 | 12 750 | 1,250 | 1,850 | 2,200 | 1,750 | 1,560 | A
6 | ChinaJiangxi
e 200,000,000 5 |38369 | 48171 | 65271 | 59,472 | 56,470 | 53551 | A
Millers Construction Ltd. 168500 | 15 | 1,448 | 3403 | 2539 | 3754 | 1841 | 2597 A
Met-Weld Fabricati
Lti eld Fabrication 1600000 4 | 2920| 3080 | 3961 | 4381 7177 | 4304 B
9 | AstroWorks 250,000 | 6 260 | 1065| 1,00 670 771| B
A B 4
3.2
(1)
14 o6 7 10 A B
JICA
(2)
14 6 19 10 A B
JICA
1
(3)
JICA
14 6 24 14
7 1
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89% 2
Uss
/
1 127,400 128,049 0.9
China Jiangxi Intrnational 59,761 0.89
Huang Jiang Investements Ltd. 1 47,536 67,287 0.71
A |Millers Congtruction Ltd. 35,001 0.%4 0.52
Sinetech Construction 32,056 0.48
Adgtro Works 38,069 0.53
Wah Kong Enterprises Ltd. > 31,858 71328 0.45
B |Dockland Congtruction 30,776 ' 0.43
Met-Weld Fabrication Ltd. 28,264 0.40
2 TYPE 1 TYPE
20
Chunga
214
571,752 116
20
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90

Justine Kabwe
A
Kalingalinga
-1 -2
SINETECH METWELD
37.2% 45.6% 83.1% 95.2% 82.6% 94.6%

1 6,284,100 7,595,040| 1.21| 6,284,100| 4,004,065| 0.64| 6,618,556| 3,628,922 0.55
1-(2) 311,590 665,328 2.14| 311,590 0.00] 311,590 0.00
1-(2) 198,764 604,185] 3.04| 198,764 178,720| 0.90| 238,206] 126,207| 0.53
1-(3) 3,014,092 3,567,321| 1.18| 3,014,092| 1,902,617| 0.63| 3,196,498| 1,833,493| 0.57
1-(4) 498,414 564,042| 1.13| 498,414| 421,939| 0.85| 498,414 402,752( 0.81
1-(5) 563,221 639,551 1.14| 563,221 281,466| 0.50| 675,829] 307,247| 0.45
1-(6) 986,011 929,820| 0.94| 986,011 621,622| 0.63|] 986,011 423,223| 0.43
1-(7) 712,008 624,792] 0.88] 712,008 597,701 0.84| 712,008 536,000 0.75

1.5% 3.4% 4.8%) 4.0% 5.4%
2 260,162 0.00| 260,162| 203,445| 0.78] 318,666 205,590| 0.65
52.8% 46.3% 4.3%) 4.3%
3 8,927,159| 7,705,334| 0.86| 327,213 0.00] 346,861 0.00
8.5% 8.1% 9.1% 9.1%)
4 1,431,079] 1,340,892| 0.94| 687,525 0.00] 728,934 0.00
16,902,500] 16,641,266| 0.98 | 7,559,000| 4,207,510] 0.56] 8,013,017| 3,834,512 0.48
Kw us 1Us =132
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51

5.2

5.3

150mm

14

11 30
14 11 26
15 2 10
14 12 26
1
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5.4

55

11

- 80

11

6N/mm?



6.1

€y

)

®

6.2

-81



2.959 3575 1,083
127 151 142
233 237 14.0
551 605 324
25 25 24
; 220 242 135
cB CcB
584 695 361
26 27 25
225 257 14.4
8
cB
cB cB
636 667 418
26 27 25
9 245 247 16.7
cB cB CcB
822 671 389
28 28 27
10 204 24.0 14.4
366 663 376
22 28 26
1 16.6 237 145
274 115
16 15
1 17.1 77
125 140 85
4 6 5
313 233 17.0
31 51 46
1 2 2
310 255 23.0
56 89 58
2 3 3
28.0 297 193
112 141 88
4 6 6
28.0 235 147
138 187 135
4 9 8
345 208 16.9
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-93,94
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8
181 2
15
12 24 288
©)
1 @
1) 1.0
2) 1.0
40% 60
1 2 1
4
3) 1.0
1.0
1
67 44
69 49
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Site Chunga Middle Basic School
Contractor
7 28
(N/mm?) (N/mm?) (mm)
1 2 3 |Average 1 2 3 |Average 1 20 40
Trial 1 7/4 7/11 235 | 249 | 234 | 239 8/1 245 | 242 | 29.7 | 26.1 210K| 72 1:2.0:32 W/C=55%
Trial 2 7/12 7/19 166 | 160 | 159 | 162 8/9 216 | 236 | 222 | 225 210K| 69 1:2.4:3.7 W/C=55%
Footing 7/23 7/30 273 | 283 | 272 | 276 8/21 385 | 408 | 403 | 39.9 210K| 67 69 64 Trial 1
Slab 8/15 8/22 164 | 207 | 205 | 192 9/13 262 | 239 | 257 | 253 210K| 58 66 65 Trial 2
8/16 - - - - - - - - - - 70 69 64 |8/16
Lintel 10/28 | 347 | 323 | 329 | 333 21 OK Trial 1
9/24 10/1 210 | 200 | 245 | 218 | 10/22 | 318 | 357 | 224 | 30.0 210K| 58 64 Trial 2
Tie Beam 9/25 1072 148 | 126 | 146 | 140 | 10/23 | 229 | 199 | 192 | 207 21NG| 60
10/28 | 250 | 262 | 257 | 256 21 0K 9/25
Trial 1~ W Trial 2
Trial2 W 21IN/mm2 Trial 1
Trial2 W Trial 2
Trial 28
Tie Beam9/25 w 23.2N/mm2
Site Justine Kabwe Middle Basic School
Contractor Sinetech Construction Ltd.
7 28
(N/mm?) (N/mm?) (mm)
1 2 3 |Average 1 2 3 |Average 1 20 40
Trial 1 7/10 7/17 | 169 | 160 | 161 [ 163 8/7 240 | 227 | 240 | 236 210K| 25 1:35:3.0 W/C=55%
Trial 2 8/15 8/22 | 248 | 256 | 324 | 276 | 9/13 | 400 | 358 | 41.0 | 389 210K| 25 1:20:40 W/C=55%
(8/19) | 248 | 187 | 179 | 205 - - - - - 4days
Footing 7/22 7/29 9.8 100 | 105 | 101 8/21 157 | 145 | 141 | 148 2ING| 35 Trial 1
7/23 7/30 125 | 152 | 138 | 138 8/21 221 | 229 | 215 | 222 21 0K - - - [7/30
8/20 - - - - - - - - - - 40 42 Trial 2
8/21 - - - - - - - - - - 41 43
Slab 8/22 8/29 248 | 235 | 256 | 24.6 9/26 | 279 | 265 | 240 | 261 210K| 45 45 47
8/23 8/30 230 | 231 | 233 [ 231 9/26 395 | 16.0 | 36.3 | 30.6 210K| 40 42 44
8/24 8/31 192 | 194 | 207 | 198 9/30 173 | 150 | 275 | 199 2ING| 45 26 42
9/18 9/26 264 | 115 6.1 147 | 10/18 | 182 | 245 | 33.0 | 25.2 210K| 65 Trial 2
Lintel 9/19 9/26 174 | 138 | 175 | 16.2 | 10/18 | 22.2 | 193 | 185 | 20.0 21NG| 50
9/21 9/30 231 | 192 | 170 | 198 | 10/18 | 187 | 241 | 25.6 | 22.8 210K| 55
10/4 10/15 | 164 | 208 | 191 | 188 11/5 | 235 | 211 | 228 | 225 210K| 50 Trial 2
10/5 10715 | 182 | 187 | 198 | 189 11/5 | 235 | 225 | 21.6 | 225 210K| 52
Tie Beam 11/4 11/22 | 156 | 119 | 150 | 142 12/9 144 | 191 | 210 | 182 2ING| 45
11/6 11/22 | 181 16.7 16.0 169 12/9 105 174 17.0 15.0 21NG| 47
11/8 11/22 | 115 8.5 137 | 112 12/9 146 | 226 | 109 | 16.0 21NG| 45
Trial 1 W w 2IN/mm2
w W 21IN/mm2 Trial 2
Trial 2 4days W 21N/mm2 Trial 2
8/20,8/21
70+ 15cm
7/22 W 2IN/mm2 Triall  7/23
9/18 7/22 22 24N/mm2 7/23
w 8/23 8/24 Trial 2
10/31 8/23 28 34N/mm2 8/24 28 30N/mm2
w 9/19 Trial 2
10/30 24 30N/mm2
Site Kalingalinga Middle Basic School
Contractor Met-Weld Fabrication Ltd.
7 28
(N/mm?) (N/mm?) (mm)
1 2 3 |Average] 1 2 3 |Average] 1 20 40
Trial 1 7/12 7/19 | 190 | 192 | 175 | 186 8/9 288 | 276 | 266 | 277 210K| 65 1:2.2:36 W/C=50%
Footing 8/1 8/9 197 | 266 | 181 | 215 8/30 | 243 | 201 | 299 [ 248 210K| 55 45 Trial 1
8/2 8/9 254 | 230 | 194 [ 22.6 8/30 | 26.6 | 249 | 299 | 271 210K| 50 60
8/23 8/30 174 | 194 | 177 | 182 9/25 | 284 | 262 | 166 | 237 210K| 65 - - Trial 1
Slab 8/27 9/4 114 | 139 | 119 | 124 | 9/25 | 201 | 172 | 196 | 19.0 21NG| 69 55 57 [8/2323
8/28 9/4 138 | 131 | 129 | 133 9/25 179 | 187 | 211 | 192 21NG| 50 48 60
Lintel 9/21 10/4 | 253 | 184 | 199 | 212 | 10/22 | 29.6 | 305 | 248 | 283 210k| 40
9/24 10/4 | 24.0 7.2 201 | 171 | 10/23 | 267 | 295 | 261 | 274 210K| 40
Trial 1~ W w 21IN/mm2
8/27,28 W 2IN/mm2 Trial 1 8/23
11/8 26N/mm2
w 9/19 Trial 1
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Chunga Middle Basic School Justine Kabwe Middle Basic School Kalingalinga Middle Basic School
Sinetech Construction Ltd. Met-Weld Fabrication Ltd.
Fy 345N/mm’ Fy 235N/mm’ Fy 345N/mm? Fy 235N/mm’ Fy 345N/mm’ Fy 235N/mm?
D16 D12 D10 R10 |R8 PC R8 D16 D12 D10 R10 R8 D16 D12 D10 R10 R8
7/5 7/5 9/11 7/5 7/5 9/11 7/18 7/18 9/11 7/18 7/18 7/18 7/18 7/18 7/18
1 4721 | 5226 | 5000 | 269.5 | 216.1 | 347.0 | 364.0 | 2640 | 3750 | 287.0 | 216.0 | 442.0 | 414.0 2940 | 191.0
2 381.3 | 5152 | 5170 | 2595 | 1327 | 360.0 | 469.0 | 449.0 | 533.0 [ 2620 | 1750 | 4550 | 430.0 289.0 | 2140
3 4870 | 5163 | 527.0 | 229.2 | 1864 | 356.0 | 4040 | 4510 | 525.0 | 295.0 | 193.0 | 452.0 | 465.0 297.0 | 182.0
4468 | 5180 | 5147 | 252.7 | 1784 | 3543 | 4123 | 3880 | 477.7 | 2813 | 194.7 | 449.7 | 4363 2933 | 1957
3450K| 3450K| 3450K| 235NG| 235NG| 2350K| 3450K| 345NG| 3450K| 2350K| 235NG| 3450K| 3450K 235 0K| 235 NG
~ 9/13 7/18 9/26 9/13 9/13
sy 4 341.0 | 2043 534 397.0 355.0
~ g 5 339.0 | 386.9 546 379.0 3420
B 6 345.0 | 360.8 548 384.0 346.0
0.0 0.0 0.0 341.7 | 3173 0.0 542.7 0.0 0.0 386.7 0.0 0.0 0.0 347.7
235 0K| 235 NG 345 OK 235 0K 235 OK
9/19
7 362.0
8 358.0
9 358.0
0.0 00 0.0 0.0 359.3 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
235 OK
D16,012R10R8 : SONAR INTERNATIONAL LTD : DISCOUNT STEEL CC : DISCOUNT STEEL CC
CAPE GATE LTD( ) ISCOR LONG STEEL PRODUCTS( ) ISCOR LONG STEEL PRODUCTS( )
D10,R8 : DISCOUNT STEEL CC : DISCOUNT STEEL CC : DISCOUNT STEEL CC
:  ISCOR LONG STEEL PRODUCTS( ) ISCOR LONG STEEL PRODUCTS( ) ISCOR LONG STEEL PRODUCTS( )
SINE TECH 9/11 13
(DISCOUNT STEEL CC)
—SINTECH D10 Fy 544_.0N/mm2
R8 R10
O
Chunga Middle Basic School Justine Kabwe Middle Basic School Kalingalinga Middle Basic School
Sinetech Construction Ltd. Met-Weld Fabrication Ltd.
(tx Hx L)mm 150x 190x 390 140x 190x 390 190x 190x 390
Rod No. 1 2 3 1 2 3 1 2 3
Pieces 0 1500 1500 3000 3000 0 1500 1500 3000 3000 0 1500 1500 3000 3000
8/20 8/26 8/31 8/31 9/30 9/30 8/30 9/25
1 7.1 5.0 6.2 41 6.1 6.1 6.1 26
2 6.7 3.9 438 2.0 8.4 3.6 4.9 3.8
3 6.3 6.4 5.7 1.8 7.0 7.0 38 34
6.7 5.1 5.6 2.6 7.2 5.6 4.9 88 0.0
t\g 6.0 OK 6.0 NG 6.0 NG 6.0 NG 6.0 OK 6.0 NG 6.0 NG 6.0 NG
E - 8/26 - 9/11 9/26
£ 4 85 42 43
5 7.1 6.4 3.9
6 5.9 49 4.0
0.0 7.2 0.0 5.2 0.0 0.0 0.0 41 0.0
6.0 OK 6.0 NG 6.0 NG
6.13 6.0 OK 5.13 6.0 NG 4.08 6.0 NG
Rod No.2 Rod No.1 23 Rod No.1 3
Rod No.1 Rod No.2
Rod No.3 2




12

5 1
2 1
ZESCO
208
GM GV 6
10 22
20,000,000Kw 500,000
147 16
16
G.M G. G. G. G. G.
68 29 31 45 13 22
Kw 400,000 | 1,000,000 | 3,000,000 | 5,000,000 | 10,000,000 20,000,000
10,000 25,000 75,000 125,000 250,000 500,000
Engineer| 1 2 4
Quantity Surveyor 1
Technician 2 4 6
Skilled Worker 4 4 4 S 10 20
1 2 4
1 1 1 2 5
1 2 2 4 6
1Kw = 0.025
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12

10

12

Wah Kong Enterprises

Dockland Construction

New Revenue-ZRA Lusaka

Sinetech Construction

Huang Jiang Investments

China Jiangxi International

Millers Construction Ltd.

Met-Weld Fabrication

Astro Works

Y angts Jiang Enterprises

Kronos JV

Kronos

Jizan Construction Co.Ltd.

Turner Construction

NGO

Idear Enterprises Ltd.
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(CHILANGA CEMENT)
ZS001( BS12,1992 )
1S09002

1,000ton

(ISCOR LONG STEEL)
(CAPE GATE LTD)

(SABS) (BS)

(UNITED QUARRIESLTD.)

2.8N/mm?
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