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ABSTRACT

Conventional reinforeed conerete building consists mainly of beams and columns .
A period of time must be provided for conorete to gain strength . Certain period of time and
high skilled worker must also be provided for finishing works . Profrabricated bearing wall
construction is introduecd in this thesis as allternative . Design of wall system , floor system
along with the conneations betweon vach companént are studied . Cost and construction

period comparison between the two types of construotion are also studied .
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fable 1.1 Relative strength of architectural concrete as
affected by type of cement
f

Type of Compressive Strength — % of
Portland strength of concrete made with
Cement*® Type | cement
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Type |  — Normal porttand cement
Type 111 — High-early stiength portland cement
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Table 1.2 Average coefficients of linear thermal
expansion of rock (aggregate} and concrete

Average Coefficient of
Thermal Expansion
Type of Rock ax 10 inin. per deg F
regate
(Aggregaty) Aggregate | Concrete*
Quartzite, Cherts 6.1-7.0 6.6-7.1
Sandstones 5.6-6.7 5.6-6.5
Quarts Sands & Gravels 5.5-71 6.0-8.7
| Granites & Gneisses 3.253 3.8-5.3
Syenites, (
Diorites, Andesite 3.045 4453
Gabbros, Diabas, Basalt
Limestones 2.0-36 3.4-5.1
Marbles 2.2.3.9 2.3
Dolomites 3.955 =
Expanded Shale,

Ciay & Slate R\ o
Expanded Slag - 3.96.2
Blast-Furnace Slag — 5.1-59
Pumice — 5.2:6.0
Perlite . — 4.2-6.5
Vermiculite o : 46-7.9
Barite - — 10.0
Limonite, Magnetite — 4.6-6.0
None {Neat Cement) 103
Cellular Concrete 5.0-7.0

; 1:1 (Cement: Sand) — 75
1:3 ¢ i 6.2
1.6 5.6

® Coefficients for concretes made with aggrejates from different
sources vary from these values, especially those for gravels, granites,
and limestones. Fine aggregstes generally the same materia! as
coarse aggregates.
®* Tests made on 2-yr old samples.

AN 1.2

Y - 4 - o ] 4 2 o - '
dunlszdng. quugiiveaunan s 6.1+ 0.002  4AY°F Tao 1 dlugangiilumioe 4

o t & ﬂ - 4 - < - =3 - "\ @ 2 & O
F daudulsedns gungiivesnsunsawsumanauudldiviiiy 6 x 100 §9412/°F
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Fig. 1.12 Typical range of creep for lightweight concrete containing all natural sahd fines
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Table 1.3 Minimom properties of steel wires in welded

wire fabric
Type of Yield Tensile | Weld Shear
Fabric Strength Strength Strength
) : psi psi psi
Smooth | 65000 | 75000 | 35000
Deformed | 70,000 B0,000 | 20,000

Note: 1. Based on the-area of the farger wire, when the
'smaller wire is not fess than size W1.2 and has
an area of 40% or more of the area of the lar-

ger wire,-

2. Based on the area of the larger wire, when the
smaller wire is not less than size D4 and has an
area of 35% or more of the area of the larger
wire,
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Fig. 1.17 Requirements for WWE used in conformance with the ACI Building Code

ACl 318-77
PROVISION Section
Number
Definitions and Specifications
1. Welded wire fabric (smooth and deformed) i$ defined as deformed
reinforcement when conforming lo subsequent sections . . .. ... .. 2.1
2. Smooth wire conforms to ASTM A 82. Yield strength (fy) is con-
sidered to be 60,000 psi unless measured at 0.35 percent strain . . . 3542
3. Smooth wire fabric conforms with ASTM A 185. Maximum spacing
of welded intersections in direction of principal reinforcement =
12inches ... ! 3.5.3.6
4. Deformed wire conforms to ASTM A 496. Yield strength (fy) con-
sidered lo be 60,000 psi unless measuted at 0.35 percent strain . . . 3.5.3.5
5. Deformed wire fabric conforms to ASTM A 497. Maximum spacing
of welded intersections in direction of principal reinforcement =
16 inches. ... Jf. . e A ANNI7 NP R~ 3.53.7
direction of
_ principal
/Rreinforcement
i -
' DIRECTION OF PRINCIPAL REINFORCEMENT
| 4
| 12°max. (Smooth)
{ 16°max. (deformed)
2 ]
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STYLE DESIGNATION . STEEL AREA
Old Designation New Designation 54 In. per it APPROX. WEIGHT
By Steel Wire Gage) (By W-Number) Longit. Trans. Ib per 100 sq ft
6x6-10x10 . 6x6-W1.4xW1.4 .029 029 - 21
4x12-8x12** 4x12-W2.1xW0.9 .062 .009 25
6x6-8x8 - - 6x6-W2.1xW2.1 .041 .041 30
4x4-10x10 4x4-W1.4xW1:4 .043 .043 31
"4x12-7x11** . 4.12-W2.5xW1.1 074 .011 31
6x6-6x6° 6x6-W2.9xW2.9 .058 1058 42
4x4-8x8 4x4-W2.1xW2.1 .062 .062 44
6x6-4x4° 6x6-W4.0xW4.0 .080 .080 58
4x46x6 4x4-W2.9xW2.9 087 .087 : 62
6x6-2x2 exews.5xws5e* | 110 {170 80
4x4-4x4° 4x4-W4.0xW4.0 .120 .120 85
4%4-3x3* 4x4-W4.7xW4.7 141 A4 102
AvA. 22" 4x4-W5,5xW5.6*** 165 1R 119
PIUTIN Lk

overall width
order width

Side overhangs may be varic
as required and do not neec
to be equal; Overhang lengt
limited only by overall shet
width,

fndustry

Method of Designating Style:
Example: /_ﬁ x 12 W16 x Wt
longitudinal longitudinal
wire spacing / wire size

transverse transvers
wire spacing wire size

End overhangs may ditfer. The
sum of the two end overhangs,
however, should equal the
transverse wire spacing.

7V 118
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Table 1.0 ®weswsed in WWF

Nominal Nominal Area — sq in. per It of width

Wire Size Number | Diameter Weight Center to Center Spacing, in.

Smooth | Delormed In. PH 2 3 4 6 8 10 12
w31 D31 0.628 1.054 1.86 1.24 93 .62 .465 372 31
W30 D30 0.618 1.020 1.80 1.20 .80 .60 .45 .36 .30
was D28 0.597 .952 1.68 1.12 .84 .56 .42 .336 .28
W26 D26 0.575 934 1.56 1.04 .78 .52 39 312 .26
w24 D24 0.553 .816 1.44 .96 72 .48 .36 .288 .24
w22 D22 0.529 .748 1.32 .88 .66 .44 33 .264 .22
w20 D20 0.504 .680 1.20 .80 .60 .40 .30 .24 .20
w18 D18 0.478 .612 1.08 12 54 .36 .27 216 .18
W16 D16 0.451 544 .96 .64 .48 32 .24 192 .16
w14 D14 0.422 476 84 .56 42 .28 .21 .168 .14
w12 D12 0.390 .408 72 .48 .36 .24 .18 .144 12
W11 D11 0.374 374 .66 .44 .33 .22 .165 132 A1
W10.5 0.366 357 .63 42 315 .21 .157 .126 .105
W10 D10 0.356 340 .60 40 30 .20 L 16 12 10
W9.5 0.348 . 323 57 .38 .285 .19 142 114 095
w3 D9 0.338 .306 .54 .36 .27 .18 .135 .108 .09
W8.5 0.329 .289 51 34 .255 A7 127 .102 085
ws D8 0.319 272 .48 32 .24 .16 12 .096 .08
W7.5 0.309 255 | .45 .30 .225 15 112 .09 075
w7 D7 0.298 .238 .42 .28 .21 14 .105 .084 07
W6.5 . 0.288 221 .39 .26 .195 A3 .097 .078 .065

w D6 0.276 .204 36 .24 .18 12 .09 072 .06
W5.5 0.264 .187 33 22 '} .165 11 .082 .066 055
W5 D5 0.252 170 .30 .20 15 A0 .075 .06 .05
W45 0.240 .153 .27 .18 135 .09 .067 .054 .045
w4 D4 0.225 .136 .24 .16 12 .08 .06 .048 .04
wW3.s 0.211 119 .21 .14 .105 .07 052 042 035
w3 0.185 .102 .18 A2 .08 .06 045 .036 03
w29 0.192 .098 174 116 | .087 .058 .043 .035 029
W2.5 0.178 .085 15 10 .075 .05 .037 .03 025
wa.1 0.162 .070 .126 084 | .063 .042 031 025 021
w2 0.159 .068 a2 .08 .06 .04 .03 024 .02
W1.5 0.138 .051 .09 .06 045 .03 .022 018 015
W14 0.135 049 084 .056 042 .028 021 017 .014

Note: Other wire sizes may be produced if the quantity is sufficient to justifv manufacture.
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Table 1.6 ASTM standard reinforcing bars

Nominal Dimensions*
Bar Nominal 1. _Cross-.__{
- --Designation |- Weight,”"|” "Diameter, | Sectional
No. blft in. Area, in.2
T3 0.376 0.375 0.11
4 0.668 0.500 0.20
5 L, 1.043 0.625 0.31 -
6 1.502 0.750 0.44
7 2.044 0.875 0.60
8 2.670 1.000 0.79
9 3.400 1.128 1.00
10 4.303 1.270 1.27
11 5.313 1.410 1.56
14 7.65 1.693 2.25
18 13,60 2.257 4.00
MMIN 1.6
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able 1.7 Physical requirements for deformed reinforcing bars

Col'd Bend Testi®
e of Steel 4|  Size Tensile | . . Pin Diameter
T);F:ld ASTM Nos. Grade | Strength MYi‘:ld‘.s)i . %'?"ga'."’"v {d=nominal diameler
“Specification No. | Inclusive Min., psi|"'M- P 1 8 in. Min. % of bar)
Billet Steel 3-11 40 70,000 | 40,000 | 43,87 ............... 11 | Under Size #6 ... ..... 4d
AB 15 B4, 85,86 ............ 12 | #6 and Larger ........ 5d
B8 ... ... 10
2 9
r B10. ..., 8
L 7
3-11 60 80,000 | 60,000 | #3,#4, 45 #6 .......... 9 { UnderSize#6........ 4d
14, 18 BT, 88 . ... .. ... 8IH6 ... 5d
#9, 110, #11, #14, BT, 88 ... ........... 6d
LAL T Er I o o T 1RO, 810,811 .......... 8d
14, 818 . ... .. 104(90°)
Rail Steel 3-11 50 80,000 | 50,000 [ #3,#7. ... .. cvcrerriB | UnderSize #9. T 6d
AB16!c) 41 1R~ 1 H4, 85,86 ............. 7 #9,M0.............. 8d
H8, 89,810,811 ... ... .. S |81 ... L. 8d(90°*)
3-11 60 90,000 | 60,000 | #3, #4, 45,86 ........ 6 | UnderSize #9 ........ 6d
BN .\ L S|#,#M0.............. 8d
#8, #9, #10, #11 ... .. 45 (#1Y ... ... 8d{90°)
Axle Steel 3-11 40 70,000 | 40,000 | #3, 87 ... ... . ... .. 11 | UnderSize#6........ 4d
AG17t@ . R4, B5, 86 ........_ ... 12 {#6and Larger ........ 5d
#8 . TPy FeNY o 10
#9 . YL 7 . 4.3 JIe 9
Hal0 UK AT &5, 8
- Y Geedig 7
3-11 60 90,000 | €0,000 | #3, #4,#5, 46,87 ..... .. 8 | UnderSize#6........ 4d
#8,#9,#10,#11 ... ... .. TI86 ... 5d
B7,88 .. ............ 6d
RO, 110,811 .......... 8d
Low Alloy 3-11 60 80,000 160,000 { #3, #4, 45,46 .. ... ... 14 | UnderSize#6........ 3d
Steel 14, 18 #7, 48, #9, #10, H6, 87,88 ............ 4d
A706te I I 12 | #9, 810,811 .......... 6d
#4418 . ............ 10 |[M4,M8............. 8d

TN 1.7
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L

° 0 5 1 2 3 4 IS " Areas, A, lor A%) sq in.
1 0.20 | 1.20 0.31] 042 | 053] 064 | 0.75 | . Columns headed [G](E] contiin data for )
2 0.40 | 1.40 051] 062 10.73] 0.84 | 0.95 bars-of one size in groups of one to ten.
wa |31 #a [060] 160 | #3 [071] 082 |093] 1.04 [ 1.15] Cotumns hesded [TI2B)GI(E] contain
data for bars of two sizes with from one
4 "0.80 | 1.80 091] 102 | 113 1.24 | 1.35 to five of each size.
5 1.00 | 2,00 1.11] 1.22 133 144 | 155 1 2 3 4 5
1 0.31 | 1.86 051 071 091 1.11 ] 1.31 0.42 | 053 | 0.64 | 0.75 0.86
2 0.62 | 2.17 082} 1.02 | 122 1.42 | 162 0.73 | 084 | 095 | 1.06 | 1.17
#5 3 #5 093] 248 | #4 1.13] 1.33 | 153 | 1.73 | 1.93 #3 104 | 1.15 | 1.26 | 1.37 | 1.48
4 1.24 | 2.79 1.44| 164 | 184 | 2.04 | 2.24 135 | 1.46 | 1.57 | 1.68 | 1.79
5 1551 3.10 1751 1.95 | 2.15) 2.35 | 2.55 166 | 1.77 | 1.88 | 1.99 | 2.10
1 0.44 | 2.64 0.75| 1.06 | 1.37| 1.68 | 1.99 064 | 0.84 | 1.04 | 1.24 | 1.44
2 0.88 | 3.08 119 150 | 1.81] 212 | 243 1.08 | 1.28 { 1.48 | 1.68 | 1.88*
#6 3 #6 1321 352 | #5 163| 194 |225| 256 | 2.87 #4 152 | 1.72 | 1.92 | 2.12 | 232
4 1.76 | 3.96 2071 2.38 {269 | 3.00 .3.31 196 | 2.16 | 2.36 { 2.56 | 2.76
5 220 | 4.40 251 282 {3.13| 3.44 | 3.75 2.40 | 2.60 | 2.80 | 3.00 | 3.20
1 0.60 | 3.60 1.04]| 1.48 | 192 2.36 | 2.80 091} 122 ] 153 |1.84 {215
2 1.20 | 4.20 1.64| 2.08 | 252 | 2.96 | 3.40 1511 182 | 213 | 2.44 | 2.75
#7 3 #7 180 | 4.80 | #6 224 268 |3.12| 3.56 | 4.00 #S 2111 242 ] 273 |3.04 |3.35
4 240 | 5.40 284 3.28 | 3.72| 4.16 | 4.60 2711 3.02 | 3.33 | 364 ]3.95
5 3.00 | 6.00 344 3.88 |4.32| 4.76 | 5.20 3.31 | 3.62 | 3.93 | 1.24 | 4.55
1 0.79 | 4.74 1.39f 199 [ 259} 3.19 | 3.79 1.23 | 1.67 § 2.11 | 255 | 2.99
2 1.58 | 5.53 2.18] 2.78 [ 3.38 | 3.98 | 4.58 202 ] 246 | 290 |3.34 | 3.78
#8 3| #8 237 ] 632 | #7 297 | 357 {417 4.77 | 5.37 #6 2.81 | 3.25 | 3.69 |4.13 | 4.57
4 3.16 } 7.11 3.76| 4.36 | 4.96 | 5.56 | 6.16 360 | 4.04 | 4.48 {492 | 536
5 3.95 | 7.90 455 5.15 } 575} 6.35 | 6.95 439 | 483 | 5.27 |5.71 {6.15
1 1.00 | 6.00 1.79] 258 | 3.37 | 4.16 | 4.95 160 | 2.20 | 280 |3.40 | 4.00
2 200 | 7.00 279 358 | 437 5.16 | 5.95 260 | 3.20 | 3.80 | 4.40 | 5.00
#9 3| #9 300)] 800 | #8 3.79} 458 | 537 | 6.16 | 6.95 #7 3.60 | 4.20 | 4.80 | 5.40 | 6.00
4 400 { 9.00 4791 558 | 637 7.16 | 7.95 460 | 5.20 | 5.80 | 6.40 | 7.00
5 5.00 | 10.00 5.79 ) 658 | 7.37 | 8.16 | 8.95 560 6.20 { 6.80 | 7.40 | 8.00
1 1.27 | 7.62 2.27 | 3.27 {427 5.27 | 6.27 2.06 | 285 { 3.64 |4.43 | 522
2 2.54 | 8.89 354 454 | 554 6.54 | 7.54 3.33] 412 | 491 |5.70 | 6.49
#1t0 | 3| #10 | 3.81 | 10.16] #9 | 4.81| 581 [6.81| 7.81 | 8.81 #§ 460 5.39 | 6.18 | 6.97 | 7.70
4 5.08 | 11.43 6.08| 7.08 |8.08| 9.08 |10.08 5871 666 | 745 | 8.24 |9.03
5 6.35 ] 12.70 7.35| 835 |9.35] 10.3511.35 7.14 { 793 8.72 |9.51 (10.30
1 1.56 | 9.36 283 | 4.10 | 5.37 | 6.64 | 7.91 256 | 3.56 | 4.56 | 5.56 | 6.56
2 3.12 | 10.92 439 566 |693 8.20 | 9.47 4121 512 | 6.12 {712 | 8.12
#11 | 3 | #11 | 468 | 12.48] #10 | 5.95 722 |8491 976 |11.03] #9 5.68 | 6.68 | 7.68 | 8.68 | 9.68
4 6.24 | 14.04 751 ] 8.78 {10.05| 11.32 ] 12.59 7.24 | 8.24 | 9.24 110.24 {11.24
5 7.80 |1 15.601. 9.07 | 10.34 |11.61| 12.88 ] 14.15] - 8.80 | 9.80 [10.80 {11.80 |12.80
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“Tension:. ’ ) ’ ’
£ ! i
I, = 0.04A, —)Y— ; min 0.0004 f, d,, or 12in.
Ve
Compression development length:
dy —
{y =002f, —(—; min 0.0003 f, d, or 8 in.
vV, .
Compression Splice:
Compression /,; min 0.0005 f, d, or 12in.
A, = area of individual bar, in.?
d, = diameter of bar, in. .
For limitations or special conditions see ACI 318-77, Sects. 12.2, 12.3, 12.14, 12.16, and 12.17.
Development and lap lengths in inches
f’. = 3000 psi f°. = 4000 psi ', = 5000 psi
Com- Com- Com-
Bar Tension pres- Tension pres- Tension pres-{ Min.
slze . sion sion sion Comp. |
PR T v/ TP B PO I Pr (P O ly |31, |1n, | 1, | Splice
3 12 12 12 8 12 12 12 8 12 12 12 8 12
4 12 12 14 8 12 12 1 14 8 12 12 14 8 12
5 12 13 17 9 12 13 17 8 12 13 17 8 13
6 13 17 22 11 12 16 20 9 12 16 20 9 15
7 18 23 30 13 15 20 26 11 14 18 24 11 18
8 23 30 39 15 20 26 34 13 18 | 23 30 12 20
9 29 38 50 17 25 a3 43 14 23 30 38 13 23
10 -37 48 63 19 a2 42 55 16 29 37 49 15 25
RA 46 59 77 21 39 51 67 18 35 46 60 17 28
t’. = 6000 psi {'. = 7000 psi f’. = 8000 psi
Com- Com- Com- .
Bar Tension pres- Tonsion . pres- Tension pres- | Min,
slize slon sion ' sion | Comp.
. Iy 1.31, 1714 Iy Iy 1.3/4 1.7, Iy Iy 1.3Id 1.7, 'd Splice
3 12 12 12 8 12 12 12 8 12 12 12 8 12
4 12 12 14 8 12 12 14 8 1 12 12 14 8 12
5 12 13 17 8 12 13 17 - 8 12 13 17 8 13
6 12 16 20 9 12 .- 16 20 9 12 16 20 - 9 15
7 14 18 24 10 14 18 24 1" 14 18 24 11 18
8 16 21 28 12 16 21 27 12 16 21 27 12 20
9 21 27 35 14 19 | 25 33 14 18 23 31 14 23
100 26 |34 45 15 24 32 41 15 | 23 | 40 | 39 15 | 25
1 32 42 55 17 30 a7 51 17 28 36 47 17 28




rable 1.10 Required develb;;ment and lap lengths for grade 60 bars

Tension:
fY

fI

[

I, = 0.04A,

Compression development length: -

I, =0.02f,

d 7

c

Compression Splice:

.

Compression [ ; min 0.0005 f, d,, or 12 in.

A, = area of individual bar, in.?

d, = diameter of bar, in.

For limitations or special conditions see ACI 318-77, Sects. 12.2, 12.3, 12.14, 12.16, and 12.17.

; min 0.0004 f, d, or 12 in.

; min 0.0003 f, d,, or 8 in._

Development and lap lengths in inches

3

', = 3000 psi

§'c = 4000 psi

f', = 5000 psi

Com- Com-
Bar Tension pres- Tension pres- Tension pres- | Min.
size sion sion sion | Comp.
Iy 1314 | 1.714 Iy Iy 131y | 1714 Iy Iy 1304 | 1.714 Iy Splics
3 12 12 15 8 12 12 15 8 12 12 15 8 12
4 12 16 20 1 12 16 20 9 12 16 20 9 15 .
5 15 20 26 14 15 20 26 12 15 20 26 11 19
6 19 25 33 16 18 23 31 14 i8 23 31 14 23
7 26 34 45 19 23 30 39 17 21 27 36 16 26
8 35 45 59 22 30 39 51 19 27 35 46 18 30
9 44 57 74 25 38 49 65 21 34 44 58 20 34
10 56 72 95 28 48 63 82 24 43 56 73 23 38
11 68 89 116 31 59 77 101 27 53 68 90 25 42
f. = 6000 psi t', = 7000 psi - t’, = 8000 psi
Com- Com- Com-
Qar Tension pres- Tension pres- Tension pres- | Min.
size sion sion sion | Comg
lo | 13819 | 171y | U Iy | 1314 | 171, | 1y Iy | 1314 | 1713 | 14 | Splie
3 12 12 15 8 12 12 15 8 12 12 15 8 12
4 12 16 20 9 12 16 20 9 12 16 20 9 15
5 15 20 26 11 .- 18 20 26 11 15 20 26 1 19
6 18 23 31 14 18 23 31 14 18 23 .31 14 23
7 |2t | 27 | 3 | 16 | 21 | 27 | 3 | 16 ﬁ 27 | 3 | 16 | 26
8 24 32 42 18 24 31 41 i8 24 31 41 18 30
9 31 40 53 20 29 37 49 20 L7 35 46 20 34 .
1 0_ 39 51 67 23 36 47 62 23 34 44 58 23 38
11 48 63 82 25 45 58 76 25 42 55 71 25 42
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Fig. 1.19 Details of standard hooks

40

RECOMMENDED END HOOKS
All Grades

D = 6d for #3 through #8

D = 8d for #9, #10 and #11

D = 10d for #14 and #18
Bar 180° HOOKS* 90° HOOKS
Size AorG J AorG
#3 5 3 6
#4 6 4 8
#5 7 5 10
#6 8 6 1.0
#7 10 7 1-2
#8 11 8 1-4
#9 1.3 1134 1.7 .
#10 1-5 1-034 1-10
#11 1-7 1.214 2-0
#14 2-2 1-8Y%, 2-7
#18 2-11 2-3 35

*With Grade 40 only, where available depth is limited,
bars may be bent with D = 5d for #3 through #11.

STIRRUP AND TIE HOOKS

Detailing Hook
| Dimension AorGI
= T 5 3
- \
© 4d or J—M =
2L Min. 180°
Detailing
iDimension

12d.

uY SARmA A,
6d.or ~ o
2L min. 3|3 EERL 10d
> - Iig << |l
|'
o c. —\(D 900 o <
£ - b '2‘ oS k) H
HE EE £ Lot
S|E °ls ! 3IE
iro | ala D
Beam 135° d -« f— 135°
'S g
STIRRUPS
(TIES SIMILAR) 135° SEISMIC STIRRUP/TIE
- HOOK DIMENSIONS
STIRRUP AND TIE HOOK DIMENSIONS
Grades 40-50-60 ksi Grades 40-50-60 ksi
90° Hook 135% Hook B o y :35 HOOkH
Bar D Hook Hook H ize i or .
Size | (in.) A gl? G A gn? G Approx. s:; (l"'w A:r ¢ A;;;:rox
44 1% 21/ 21/ 24 i | 2% 6% 4!';
# 1 3
#5 | 21, 6" 514 33, e 312 i &t
AMIN 1.19
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weninin (strand)
[ ] [] -2 w <4 o - J
strand f2ulngjozflunudeunsefunsnduseds ugnudaium 2 nsa mu AST™
A416 Wonmdnulfes 7 iduamennududmsunsuninsaus Auauidvensa 250 uaun
7 270 Neglumsn 1.1
.. . - rd
siinveudulfnnudu-nion dmsudenmin 7 «du aglugiin 120 msdwawms

vowanugionl9a Tugdadangu 27 fa 28 x 106 psi

mndu (Bar)
</ o « A g
mandumdageosMindoustndnsaussdignimunlas asTM A722 minidumas
Qe dmfununsuniadauss quentdveninduiioglumse 1.11 viavsaduIfinnudy

4‘ v ' < 1 -4
-nden mugifit 1.20 Tugdonmdanguasingisyaanils q suifsnmudu 80,000 psi Tavex

< q ' « & <
lagussning 25 uay 28 x 106 psi uaze1 26 x 106 psi udrtugi 1$ins e

Fig. 1.20-,Stress-stram curve for high-strength bars
2 S YF§ .

160000 |— [ T

/Og % oftset

120,000 /-/
80000 /

o |/

TENSILE STRESS, PSI

0

0 002 004 006 008 010 012
STRAIN. IN/IN.

2t 120



Table 1171 Properties of prestressing strand and wire

* . =< Grade 270 Seven-Wire Strand, f,,, = 270 ksi® 1
ominal Diameter, in. a8 me  {’12 0.600
Area, sq in. 0.085 0.115 | 0.153 0.217
Welght, pit 0.29 0.39 0.52 0.74
-JUIt. strength, kips 23.0 31.0 41.3 58.6

Grade 250 Seven-Wire Strand, fou = 250 ksi*®

- 0.600

Nominal Diameter, in. 1/4 5/16 3/8 7116 112
Area, sq in. 0.036 0.058 0.080 0.108 0.144 0.215
Weight, plt 0.12 0.20 0.27 0.37 0.49 0.74
Ult. strength, kips 9.0 14.5 20.0 27.0 36.0 54.0
7 fou = ultimate strength of prestressing steel
Prestressing Wire

Diameter 0.192 0.196- | 0.250 0.276

Area, sq in. 0.0289 |0.0302 }0.0491 |0.0588

Weight, plif 0.098 | "0.10 0:17 0.20

four ksi® 250 250 240 234

UIt. strength 7.22 7.55 11.78 14.05

ATTN 111




mAndn (wire)
annldssameanuduszasaiy ASTM A421 armnldsenmudulddmivaunsunin
sauswaslflumdndmdwsds  quanifvesvinalaoialilvesarnsausa i lumg

Lo :' o L}
111 yiaveuduldmnudundon awgli 121 Tugdaanudanguussatanlfesszim

29 x 100 psi
Fig. 1.21 Typical stress-strain cutves for stress-relieved wires
240,000 0.2% offset ,
. i _
— i ﬂ'\z“< P
B 200,000 P AN N\ %71
a proportionaV / / >& \/
v - limit ]
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Table 1.13 Minimixm_ cover requirements for precast concrete

’ . r
/ c .

Minimum Cover®

Nonprestressed Prestressed
Condition Reinforcement - | Reinforcement®

Exposed to earth or weather

Wall panels #11 and smaller 3/4in. 1in.
Other members #6 through-#11 . 111210n, 112 in.
#5, 518 in. wire,
and smaller 11/4in.
Not exposed to earth or weather
Wall panels, slabs, #11 and smaller S/8in. 3/4 in,
and joists

Beams and columns

Main steel Diameter of bar, 11/2in.
but not less than
5/8 in., and need
not exceed 1 1/2 in.

Ties, stirrups or spirals | All.sizes 3/4 in. -
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Anchorage In Panel and Bullding Frame Anchorageis;
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|
I . Exiction. - 1—~Weld™"|
: |
17s] }
Dowels Grout
4
Bearing Pads Shim |
. ;
Z L
Cgetriolt Anchor Bolts
rf
5 Loop Insert-Bolt b
£ Bolts Bolt |
: Drilled in '
ot insert-Bolt |
..6 |
@ Coil F | ‘
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Insert-Bolt Angle l
< 1
[——=  stids .
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S — ] Bolts A
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< | e |
a ructura i
5 Shapes Weld
P Cr—r—>
(5]
Z |
Plates i
EEEELFELSS  Rebars 3
D Rebars
3 Epoxy Joint Bolts Grout .
8" A Rock Bolts :
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Hanger Bolts Bolt
i
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* Concrete to Anchors
* Anchors to Plate
Plate to Bolt

Bolt to Angle

Angle to Stud

Stud to Concrete

7 Force Transfers

Horizontal slot in
direction Y~

o

Horizontal Load Transfer in X Direction & Vertical Load Transfer

- TTTeOlnsen 1o Concrate T

* Concrete to Inserl
¢ Insert to Bolt
e Bolt to Angle
¢ Angle toBolt .°
¢ Bolt to Insert

6 Force Transfers

gt e

Vertical  slot —_|

b

\

(c) '

0

Horizontal Load Transfer in X or Y Direction

¢ Concrete to Bolt
* Bolt to Angle
* Angle to Support

3 Force Transfers

Horizontal slot in
direction "Y~ 7

Pad \

PRI L T

W .-

e .Concrete to Em-
. bedded Shape
* ¢« Embedded Shape to
Boit ’
* Bolt to Concrete

3" Force Transfers

(e)'.‘»-’ S

ool Lit

Horizongaljn Direction X & Y) & Vertical Load Transfer

= Concrete to Grout
‘e Grout to Support

-2 Force Transfers
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System

welded)

Typical connection

(a) Possible restrained
volume change loads

(all connections
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Support - —f

(b) Possible ditferential (c) Possible load from
movement loads rotation of supnart
71 24
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]

EC Force center = Center of mass for

gravity and earthquake
loads

FC,, = Center of exposed areas for wind loads
| FORCE DIRECTION:

- X = Normal to plane of panel
- Y = in plane of panel horizontal
Z =

In plane of panel vertical

qu2s

e [ Y 1 -~ :! v s o ]
Raimuifveamsnteusivasdidnereglusinmenidu il 1g usaezgnderigludadumia

'Y r-l
Tredydnucininanlugy 2.6

Symbol | Fosce Transfer Possible| Designation Of |

In Direction Of Connection
. X Y Z :
-+ ® * * |XY-ZConnection
+ M . . XY Conn;ctlon
4 . X-Z Connection
o{» . . X Connection

26



63

. g 4 hd - «
Wunanvinavesssunasdumisgadida  ildudnmansugfornulasadouas

aolronssuuasnduidnanssy mugd 2.7

E’ > Statically indeterminate
s force systems
3= are not desirable
8.2  short l
su full ong
28 bay full bay, multiple bay
— | —4-parti:
1 stqr¥
L) heig
L]
([ full
L .| story
3T heigt
3 *
cC@ [T
888 < :
390 N, ) -
395 1 Center lines of s"tuorhp(
0 L1
m.g 2 L — support system height
Sxshs]
@ g.@
s U
a8s .
51 2.7

. o e d & o v o d
ﬂ'li'ﬂﬂﬂlllll]ﬂ'mfhllﬂﬂilENﬂ'l‘iﬁ"Uﬂ'lHNﬂﬂﬁHT’l!l'Wﬂiizu'lﬂﬂi’&iiﬂizﬂlﬂluﬂ 1

28-29

Suspended
Tie Back

3

@

o
TieBack 29
— > @
o g’.‘?.
® TieBack . ©
2 ——— [e] E
— Corbel ®r 0
g o
(V) 4+ 0
- [
3 30
— i) »
Tie Back. 27
i 00
A=
TieBack =z @
——— . @
Tie Back g‘_a

Q
<3
Seat & Tie Back




2.3.6 mInIanmIsenuuuinsIaig

t 4 ¥
ussdgaunzdsihmintugahievewiBaunadagl 2.8 uaz 2.9

o
AorrenanuulyRvesssdududn q veaszunu gy 2.9

usannunuay v

usannunuau ln et Fp
Fp =ZICpSW,,
Cp =20

I =dulysimsuesssosnm

0 P - .
s = mavsamuiatmeude Inveaie
IS =1 Cp=2

7

= ARNUIUUSIYeIMIINRuEUAY 112
t 4
Wy = daminvessziny

A a I
l§
2 - el
. Ir " .
Yo Yw 5 J 72 Aw Xe
.4 o A \“ ,' "‘ t- »—{-— ——
N J ) H
LY . [} 8.
\ Yl’_ “ Fial
\ ! 7 -" ! E _é
". Il' P&X )
Me FC%F’ R&V O ‘!l v
F C K - l‘ B
C tes LA
W, o) Wi—r Wec
W " Wee i
A 1B & £
Yo Yo | / | U Xw X
—_— ; s e ] $ -—
4 J S Y 1
4 \ '1 3 —

Earthquake loads similar to Fig. 2.11

P, = Gravity loads at design location
W = Wind load
lZs

X,Y,Z = Reactions in X, Y, Z directions
e = Eccentricity
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shim pads for
tolerance

ﬁ m u—slotted hole
low friction pads |}
[ === Sy I

or elastomeric

confinement
/" reinforcemen

bending of L
slotted hole

low friction
washer
low friction
bearing
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fow friction

washer —fil.l cast-in inserts

; " or drilleid in
- | R e expansion
rﬂ Aepraiod boﬁ )
=L (shear only)
o .

A ——— e
' ro RPN B
e s .

vertical slots for
movements and
vertical tolerance

horizontal slots for
tolerance; washer
®'s and nuts welded
to plate or weld L to
I and use 1 erection

as built location

design location
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(b)

Two haunches per panel
Holes if necessary for services

Alternative connection
between panels at back
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Faiture In: Cladding Connector Support Element {
Cladding
Connection Type Concrete Steel Concrete Steel Concrete Steel Pads
#1703 lV,, Cone or Tension Tension Bending N
s MR Wedge Shear Shear Bearing Shear Compressic-
I T Bearing Bending Bending Web Shear
Y Crippling i
Bond Tension Tension Bending T
Development Shear Shear Bearing Shear Compressiol
Friction Bending Bending Web Shear
Development 1 Crippling !
Cone or Wedge Weld Bending R
Weld Tension Tension Bearing Shear Compressi
Shear . ._{ . Shear _...| In P ..} --Shear DR Sy ¢ S Web- - ——Shear
Bearing - Crippling
Cone or Tension Bending .
Wedge Loop Shear Bearing Shear Compressi
Bearing {Tension) Bending Web Shear
“Crippling i
Tension Bending o
Splitting Tension Shear Bearing Shear Compressi
Shear Bending’ Web Shear a
Crippling
Shear Tension Shear .| Compres=-.-
Bearing Shear Bearing Bending Bearing Shear
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@ bending of angle
P

low friction washers-
thickness according
to tolerances

flexible in Ye2Z %
t P

shop weld
angle to ~
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Bolt heads

of_

1]
Square

-

-
iC
—t

P

O,

-
I
) Sty

Hex

|-

Bolt head dimensions, rounded to nearest i¢ inch, are in accordance with
ANS! B18.2.1—195 (Square and Hex) .

Standard Dimensions for Bolt Heads
Square Hex Heavy Hex
Diam.
of Boll | Width | Width [Height [Width | Width | Height | Width | Width |Height
D F C H F C H F C H
In. In. In. In. In. In. In. in. in. in.
12 34 11116 8 34 718 8 718 1 5/16
5/8 15016 | 1-516 | 7116 | 15/16 | 1-3/16 | 7116 | 1-1/16 | 1-1/4 7116
3/4 1-1/8 | 1916 12 1-18 | 1.5/16 12 1-114 | 1.7176 12
718 1-5/16 (1-11/16§ 5/8 1-5/16 | t-1/2 5/8 1-7116 |1-11/16 | 916
1 1-1/2 | 2-.U8 | 1116 | 1-u2 [1-11/16] 11/16 | 1-5/8 1-718 518
1-1/4 1-7/18 | 2-5/8 718 1-718 | 2-18 7/8 2 2-5/16 718
N F N
Nuts Y\ I I n
QL QFf
Hex

Square

Nut dimensions, rounded to nearest V¢ inch, are in accordance with ANSI B18.2.2—1965.

Dimensions for Nuts
Square © T TTHeX T T ~Heavy Square - - |-~ Heavy Hex-—-—-}— —-
Nut | Width Width Height [Width Width Height | Width Width Height |Width Width Height
Size F C N F C .N F (o4 N F (o4 N
In In. in. In. In. in. in. in. in. in. in. In. In.
112 1316 1-1/8 7116 34 718 7116 718 1-1/4 12 718 1 12
5/8 1 1.3/8 a6 15116 1-416  9/16 1-1116 112 si8 ' |1-116 1-1/4 58
314 1.1/8 1-9/16 . 1116 1-1/8 1-516 11/16 1-1/4 1-34 /4 1-114 1-7116 4
718 1-5/16 1-13/16 13/16 {1-5/16  1-1/2 J/4 17116 2-1/16 718 1.7116 1-11/16 718
1 w2 28 7/8 -2 1314 . 718 1-5/8 2-5116 1 1-5/8 - 1-78 1
1-1/4 1.718 2-518 1-1/8 1.718  2-416  1-116 2 2-13/16 1-§16 2 25116 1-1/4
Screw threads ]
Diameter Area 1
Th'ds -
Basic Tensile | per
Major | Rool |Gross |Root | Stress | Inch MINIMUM LENGTH OF THREAD ON BOLTS
D K A, A | Area | n ANSI B18.2.1 — 1965 .
in. in. in? in? in? e *
Diameter of Bolt, D, Inches
12 .400 196 | 126 .142 13 Length of Bolt
sis | s07 | 307 202 | 226 | 11 V2 | S | wa | me | 1 |1e
34 620 442 | .302 334 10 To 6 in. Inc. 1-1/4 112 | 134 2 2-114 | 2314
78 ) 731 | 601 }.419 | 462 9 Over6in. (112 |14 | 2 | 2wa |22 | 3
1 .838 785 | .551-| .606 ] .
114 | 1064 1227 | 890 | 969 7 t

73



74

NOMI- | NOMI-] TEN- ALLOWABLE STRESSES
NAL | NAL | SILE — -
BOLT | AREA |STRESS F, = 36 A 307 A 325F A 325N A 325X
SIZE AREA :

F, F, F, F, F, F, | F, F, F, F, F, J F,
d, THREAD |GROSS | BEAR- |THREAD [GROSS | BEAR- | GROSS | BEAR- | GROSS | BEAR- |GROSS | BEAS
in. in.? in? | PART" | AREA | ING | PART |AREA | ING | AREA | ING | AREA | ING | AREA | ING

TYPE TYPE TYPE TYPE TYPE
HREAD . . .
(dy) 220 | 220 | 108 | 200 | 200 | 100 | 440 |125° | 440 | 21.0 | 440 | 30.0
in. ksi ksi ksi ksi ksi ksi ksi ksi ksi ksi ksi ksi
ALLOWABLE FORCES = kips
127 10.186 | 0.142 | 3.12 | 4.31 2.1 284 | 392 | 20 | 862 | 245 | 862 | 412 | 862 | 5.8t
0.40)
5/8” 10.3068( 0.2260 | 4.97 | 675 | 33 | 452 | 6.4 | 31 | 13.50 | 3.84 | 13.50 | 6.44 [ 1350 | 9.2
).507)
3/4” 104418/ 0.3345| 7.36 | 972 | 48 | 6.69 | 8.84 | 44 | 19.44 | 552 | 19.44 | 9.28 | 19.44 | 13.2¢
).620) p
7/8" 10.6013] 0.4617 | 10.16 [ 1323 | 65 | 9.23 {1203 | 6.0 | 26.46 | 7.52 | 26.46 |12.63 | 26.46 | 18.04
.731)
1"  |0.7854| 0,6057 | 13.33 |17.28 | 8.5 | 12.11 | 15.71 7.9 | 3456 | 9.82 | 34.56 |16.49 [ 34.56 |23.56
).838) .
-1/4” 11.2272] 0.9691 | 21.32 [ 30.00 | 13.3 | 19.38 | 24.54 | 123 | 54.00 | 15.34 | 54.00 |25.77 | 54.00 | 36.82
.064) X
TN 2.1

H/8,

SCREW THREADS .
Unified Standard Series—UNC and 4 UN

ANSI B1.1-1960

4 H

H-866P

H/8

Thread Dimensions

major dia.)
No. threads per inch (n)

Nominal size (basic

Thread se

“Thread class symbol
l’ r right hand thread.

%-10 UNC 2A LH

ries symbol

Left hand thread.
No symbol req'd for

Standard Designations

2204

B

<
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EAR e low friction washer

no high strength
bolts applicable
Type A307 or
Fy=36 ksi

slotted hole

high strength bolt
steel to steel
Type A325

high-strength boit /
steel to steel
Type A325

no high strength
bolts applicable
"lF'ypé A307 or

Yy

=36 ksi

slotied hole
—— neoprene
recess
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able 2.2 Headed concrete anchors — dimensions and strengths

ANCHOR | AFTER WELD HEAD HEAD ANCHOR p o veom
DIA. AND LENGTH . DIA. THICKNESS | LENGTH | vs ve
(AREA) TOTAL d, d, 1,
in.; (in.9) in in. in. in. kip kip
2 1.6875
3 26875
112 4 3.6875 _
(0.196) 5-3/16 1 516 4.8750 10.60 8.83
6 5.6875
8 7.6875
5/8 2112 21875
(0.307) 6-3/8 1-114 5116 6.0625 46.56 13.80
8 7.6875
1 3 2.6250
4 36250 < .
34 5 4.6250
(0.442) 6 1-114 38 56250 | 23.84 19.87
7 6.6250
8 7.6250
3112 31250
4 3.6250
718 5 46250
{ {(0.601) 6 1-3/8 a8 5.6250 32.45 27.04
7 6.6250 ) :
8 7.6250

(1) Py, and V= ultimate strength based on fv = 54,000 psi.

Mechanical Requirements: Stud shall bé made from cold drawn bar stock conforming to the requirement of the specif

tion A108, Grades 1010, 1015, 1017, or 1020, either semi or fully-kilned,

Tensile Strength (Min))  -- 60,000psi e e ot aemn e
- Elongation (Mif) - <~ 20% in 2in.
Reduction of area {Min.) -- 50% ~ ‘

Deformed bar anchors shall be made from cold drawn wire conforming to ASTM A496
Minimum Tensile - 80,000 psi .
Minimum Yield -- 70,000 psi .



Shear Force.kips (working load)

A325X Bearing type joints,
threads excluded from
shear plane

A325F Friction type joints

A307 F,~ 36 ksi

A325N Bearing type joints
threads included in shear
plane

Steel Area A,- 10 in?

Pt e e e e e ®

e vt
20 30

Shear Force, kips (working load)

¥
(o] 10

Fig. 2.23 Fy = 36 and A307 interaction diagrams — selection of

size and number of bolts for combined tension and
shear forces.

H = Tension Force, kip (working load)
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Tension Force, kips (working load)
(9,1
[=]

-
o

indicates
number of
bolts

limiting shear
values

10 : 20 30 40 50
Shear Force, kips (working load)
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Fig. 2.25 A325F interaction diagram — selection of size and
number of bolts for combined tension and shear

forces.
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T-S -steel or dp - boit diameter Concrete strength:
, Cone strength . g ,-boltthread dia. L 8earing
4 controls PR Crushing
. l—%'_g. ) Splitting controls
b d
L L |e104,
. T
strength e, \(’I 5 ‘.
controls B.' _
(8) Tension- Shear " (b) Beariﬁg N {c) Deformation
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Table 2.5 Edge distances and gages for steel plates, structural sections and angles

MINIMUM EDGE DISTANCE FOR
PUNCHED, REAMED OR DRILLED HOLES®**
(N) ;
BOLT. AT . AT ROLLED EDGES OF
DIAMETER SHEARED PLATES, SHAPES OR BARS
+ (N) EDGES OR GAS CUT EDGES** -
Y] 8 U4 -
58 . 1-1/8 748
U4 1-114 1
8 1-112° 1-1/8
1 1314 1-14
1-1/4 2-1/4 1-5/8
°- These may be 1-1/4 in, at the ends of bearn connection .
angles. > .

** All edge distances in this column may be reduced 1/8
in. when the hole is at a point where stress does not ¢
exceed 25% of the-maximum allowed stress in the

element, X -
*®*® When oversized ..or slotted holes are used, edge dis-
tances should be increased to maintain thé clear . <
distance from edge of hole to free edge provided ty . ) .
distances tabulated. .
USUAL GAGES FOR ANGLES, IN. '"
. 0y 5
leg | 8 7 & 5 4 3% ] 3 |2vs | 2 1% [1% |13 [1% | 1
J . g 4% | 4 3w | 3 |2v8) 2 ||| |1 |78 |78 |'% |58
Etg; 0, 3 2%: | 2% 2 ¥ o o
P
ATIIN 2.5

Capacity : Direct Tension, Shear and Bearing
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usalu Tuan, mamdy, wieasamusasiuinldon
Tu vzagluglves Vu
Ty = AL
=V (eving) + |1
h

1 = function factor (M1 2.20)
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su seliusademusediuauldon
Pucaps D, V(1) A,

i k = 1.00 dn3y asunin dminsssum
= 085 dm¥u asunia sl
= 0.75 Ty Aounia il
D =065 capacity reduction factor #1151 ABUNTA
-V 2 * Tle ( le + dy )

P ¢ < o - - 1 o
myesnuuiaugadueinawnsunIautsnsorh It umtauds
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PuCAT = D, N (f) qay
%) :
= (O Fy T4 (dp)q
‘ “ U d
die q = edvlumsanvesnguiingzvh (g1l 232)
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concretg

oncrete
surface concret

surface

8
Zurfacearea O A,= V7l mll,+d
o 2%e e h
AL =1 211.)2

concrete fPu

surface =
\...'.’
1%
' 21, +dy

Ay =y 2 (1) 7 (U, +dp) .
(a) Full Shear Cone

«

2 1, +dy C '

concrete slab \ '
L esSfee [ N
é O )e ' : Aoe P =

oo \@) . Effective surface area of .

J S _ / partial shear cone . rd_]
3 Ac,‘,_T oo = Ag ~2A, |.9n]

dy, . A:¢)D=\/.—f[(le+d_2h' 2 cos"( _m )_52_“_\/(1,+d_h)2-r_n;]

21, +d,
{b) Partial Shear Cone

~

U 229

le =7\,db

@c = 0.90
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Both Sides of Shear Cone Not Developed

I, m m
i Interior studs or
; Py R S ~J,-~\ inserts in a group.
m D i ol o
s NONTN f,: s m<2/,
Case 1 e s e th e e st e e an e _~Case 2 . e e aeon
mlin) [le=25"| [, =4" | I,=6" | I,=8" | I,=9" [{,=12"1,=15"]1, =18"
3 0.72 0.47 031 | o024 0.21 0.16 013 | omn
q 0.90 0.61 0.42 0.31 0.28 0.21 0.17 0.14
5 1.0 0.74 0.51 0.39 0.35 0.26 0.21 0.18
6 1.0 0.86 0.61 0.47 0.42 0.31 0.25 0.21
7 1.0 - 0.95 0.70 0.54 0.48 0.37 0.29 0.25
8 1.0 1.0 0.78 0.61 0.55 0.42 0.34 0.28
9 1.0 1.0 0.86 0.68 0.61 0.47 0.38 0.31
10 1.0 1.0 0.92 0.74 0.67 0.51 0.42 0.35
11 1.0 1.0 0.97 0.80 0.73 056 Y 0.46 0.38
12 1.0 1.0 1.0 0.86 0.78 0.61 0.50 0.42
13 1.0 1.0 1.0 0.91 0.83 0.65 0.53 0.45
14 1.0 1.0 1.0 0.95 0.88 0.70 0.57 0.48
15 1.0 1.0 10 0.98 0.92 0.74 0.61 0.51
16 1.0 1.0 10 1.0 0.96 0.78 0.65 0.55
17 1.0 1.0 1.0 1.0 0.98 0.82 0.68 0.58
18 10 1.0 1.0 1.0 1.0 0.86 0.72 0.61
11 One Side of Shear Cone Not Developed
e n
PR L By i y -
" i Y I'n [:ﬁ Exterior studs or
1;\” n<l! SRR, 7 i
‘ \ SRS S S D
Case 1 Case 2
n (in.) Ie = 2'5l’ [e == 4" Ie = 6" Ie — 8" Ie = s’ le = 12" [e = 15" Ie = 18!'
1.5 0.85 0.73 0.66 0.62 0.60 0.58 0.56 0.55
2 0.95 0.80 0.71 0.66 0.64 0.61 0.58 0.57
2.5 1.0 0.86 0.75 0.70 0.67 063 0.60 0.59
3 1.0 0.93 0.80 '0.73 0.71 0.66 0.63 0.61
4 1.0 1.0 0.89 0.80 0.77 0.71 0.67 0.64
5 10 1.0 0.96 0.87 0.83 0.76 * 0.71 0.67
6 1.0 10 1.0 0.93 089 [« 080 0.75 0.71
7 1.0 1.0 1.0 0.97 094" 0.85 0.79 0.74
8 1.0 1.0 1.0 1.0 0.98 0.89 0.82 0.77
9 1.0 1.0 1.0 1.0 1.0 0.93 086 | 080
10 10 1.0 1.0 1.0 1.0 0.% 0.89 0.83
1 1.0 1.0 1.0 10 1.0 0.99 0.92 0.86
12 1.0 10 1.0 1.0 1.0 1.0 0.95 0.89
13 1.0 1.0 1.0 1.0 1.0 10 0.97 0.92
14 1.0 . 1.0 10 10 10 1.0 0.99 0.94
15 1.0 1.0 1q 10 _ 1.0 1.0 1.0 ,0.96
16 10 1.0 10" 1.0 1.0 1.0 10 0.98
17 1.0 -~ 1.0 <10 1.0 1.0 1.0 1.0 0.99
18 1.0 1.0 10 - 10 1.0 1.0 1.0 1.0 J
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"~ Group Reduction Factors

N1agq

94
.88
.82
.76
.70
.64
.58
.50

© 0 N DO WN

where q = group reduction factor

For use with Fig. 2.23: Pullout capacity
Fig. 2.30: Reduced cone areas
Fig. 2.33: Minimum edge distance for full
cone capacity
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1ype of insen Anchorage tiement |[Connection Element|Connector Preferred Use Notes
Strut — Long ~ " Coilor Ferrule  |Bolt Thick Sections
Strut — Cross Ferrule Bolt Thin Sections Min. 1 in.
Congrete Coveay
Loop — Straight Coil or Ferrule Bolt Thick Sections
X—__|' |Loop — Flalred - |Coll or Ferrule Bolt Thick Sections
ﬂ Loop — Bend Coll or Ferrule Bott Thin Sections Min. 1 in.
Strut — Bent Concrete Cover
B |siwutopencoil  [Coll Bolt Thick Sections
1 . Cold Rolied Min. /. = 10
RanaR Screw Anchor IOpen Coil Anchor Boilt Thick Sections Not fér Loacf"’
Special Thread Reversals
@Illllﬁ “Cast” Inserts Ferrule Bolt Thin Sections Min. 1 In.
. . Concrete Cover
Tgﬂm Loop-Struts Wedge-Nut’ Bolt All Sections -
7t 237

o ' ] P o (9
myfumuiifidausae fediewssdnreenldnegl 2.30

Fig. 2.39

Strut insert failure condition

- strut failure
1:23000psi

——— | R

small cone
neglible
resistance
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rac!f widths — flat panels with.reinforcing steel 12in.0.c., -
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s liluftugTaeia q T sinmsneassvsawiuit i¥lumsniin geanmse 3.1

Table 4.1 Equivafent static load multipliers_‘ to account
for strippintg and dynamic forces

STRIPPING
Finish |Exposed aggregate Smooth mold
Panel with retarder {torm oll only)
Type
Flat, with removable
side forms, no 1.2 1.3
false joints or reveals
JFlat, with false :
joints andlor 1.3 1.4
reveals
Fluted, with proper
A d 3P 1.4 16
draft :
Sculptured 1.5 1.7
YARD HANDLING* AND ERECTION?
All panels 12
TRAVEL? =
All panels ) 15

1. These factors are used in flexural design of panels and are not to be applied
to required safety factors on lifting devices. At stripping, suction between
product and form introduces forces, which are treated here by introducing
a multiplier on product weight. It would be more accurate to establish
these multipliers based on the actual contact area and a suction factor in-
dependent of product weight. °

2. Certain unfavorable conditions in road surface, equipment, etc., may re- .
Quire Use Of higher. values; -« «--rm =ms =« s wmemss =

3. Under certain circumstances may be higher,
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(a) Two point pig:'k-qp

{b) Four point pick-up
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Maximum Moments (Approximate)
wa? . .
M, = 35 (per unit of width)

wab?
2

section of width 10t or -;- , whichever is less)

-M, = +M, =.0214 (acting over a

Maximum Moments (Approximate)
2

M, = % (per unit of width)

wab?
2

. section of width 10t or _2a_ , whichever is less)

+M, =-M, = 0054 (acting over a

71 3.9¢3) uaz 3.90)
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W : {a) Two point pick-up

Maximum Moments {Approximate)

+M, = -M, = 0.0107 wba?

+M, = -M, = 0.0107 wab?

M, acting over a section of width 0.293a, 1Gt,
or g ., whichever is less

M, acting over a section of width 0.293b, 10i,

a . .
or 5 . whichever is less

(b) Four point pick-up

Maximum Moments {Approximate) '
-M, = +M_= 0.0054 wa’b
-M,.= +M, = 0.0027 wab’
M, acting over a section of width 0.292a, 10t,

or g- , whichever is less

M, acting over a section of width 0.293b, 10t,

a . .
or 5 , whichever is less

4 P Py . ' - P
aeflssneunasAluLRULLUTINMIRaBILUTIAA Tmuutiueratugal 3.10
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resisted by friction in
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mostly in tension l
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a b
where
f = fundamental frequency, cps
g = acceleration of gravity, 386 in./sec?
F = factor from table below
E = modulus of elasticity, psi
| = moment of inertia, in.*
w = unit weight of beam, pli
I = total length of beam, in. .
a = length of cantilever at one end, in.
b = length of cantilever at opposite end, in.
FACTOR F
1Y
an oA '
0 0.1 02 } 03
(1} 1.57 1.92 2.30 . 237
0.1 1.92 240 2.88 2.77
0.2 2.30 288 3.38 3.10
0.3 237 2.77 3.10 3.04
7Y 3.26
g * -

3.9 mulizney
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TYPICAL SIDE MULLION

Qpproximate mullion or truss pane! weights per 12 in.
thickness for window panels

- Lightweight 22 65 psf
~ Normal weight = 85 psf
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Notation T ) ‘o
}u = Unsupported length of combressior;

member

Values of kl,/r where slenderness

may be neglected
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2

A A <

K]

BT

O B

"

r- = Radius of gyration % Pl RILE :
: - ’ Double * Single ¥
k = EffectiveJength factor 42 y// W curvature curvature P
M; = Smaller ultimate end moment 38}/ A, /) b
pos. if bent in single.curvature . . ////%7 W
neg. if bent in double curvature 34 7/ &ég';{" dhdds 17
‘M, = Larger uitimate end moment « 30 ¥sienderness
always positive (if less than > ///braced members // //
minimum code values, use min. x 26 V’””” ?W 7 /1/
code values) - ‘ 22 //A / A / i
M. = Moment to be used in design Neglect slenderness i
= 5M, all members !
1 e Gross moment of inertia -1.0 0
P, = Critical load M, /M,
Values of k,, for P,
1.0 )
; -
\ _ Based on Eq. 10-6 and 10.10 (ACI 318-77)
0.8 \ f. = 5000 psi, normal weight concrete®
T i \ g € Dead load M,,
< N 9 " Total load M,
S r B \\E7 |
x N |_—B4=05 k
N 04 23(, ’{
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B . \QE-Q
1: 1 1 A | 1 1 1 1 I | 1 1 1
8 10 12 14 16 18 - zof. 22 24 26 28 30 32
U t :
i
Magnified moment coefficient, § i
[ — : 5 ;
Based on Eq. 10-7 (ACI 318-77) I i
Cm = 0.6+0.4M/My : Cm =10 y ;
4| P, = Calculated ultimate axial load________ Y. MM,
¢* = 0.7 (tied columns) . Cm =0.8;
Mc = 5M2 cm = 0&4 -
w 3 < / / 3 w
2 2 / % S 4 2 i
o // . -
. | ~Cm =04
] —___T_,——- l_// j/l/ ' T 1
0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9

-
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uni 5

PN é &
MIuaszruslulaniain

y
fua  dninndann Juitiy) = 45 Kegm'
1 4
Wminlasandemigun) = s Kg/m®
y \d
iminey = 50 Kgm’
1 4
o A
Wminiiisaninay = 20 Kgm’

1N U

14(DL)+ 1.7(LL)

1.4 ( 45+5 )+1.7 ( 50420 )
189 ~ 190 Kg/m®

« e N g 4 « J
'lﬁ"(ﬂsmmmr'i‘]u truss 3 U@ UMynsznhiminaswiamuuuLAeil

W1 =1x19x7 = 444 Kgm
3

W2 = 1x190x7 = 444 Kgm
3

W3 = 1x190x225 = 214 Kgm
2

W4 = 1x190x7 = 444 Kgm
3

WS = 444+214 = 658 Kgm
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Ed } 4 A LA
I ¥ ¥ e 1 A4 o 4
mIoohminnnRuuasaigy 3 MYHUIYUN 2

y L4 v .’l H L4 1 z > L4 1 «
HIMUATINHNIYY 3 + UIMUAUHIIAWY + inUnuAsIAHAIm

w =
W8 = (2400x38x0.13 ) x 1.4 + ( 676x5.4 ) + 444
3
= 1650+1216.8+444 = 33398 Kgfm
WO = (2400x3.8x0.13 ) x L4 +( 67655.4 ) + (676 x 2.7 ) + 444
3 2
= 1659+1216.84912.64444 = 42524 Kgfm
WI0 = (2400x38x0.13 ) x 1.4 + ( 676x23 ) + 214
3
= 1659+518+214 = 2391 Kgm
WIl1 = (2400x3.8x0.13 ) x 1.4 + ( 676x5.4 ) + 444
3
= 1659+1216+444 = 33988 Kg/m
Wiz =0
WI3 = (2400x38x0.13 ) x 1.4 + ( 676x5.4 }+( 676523 ) + 658
3 3
= 1630+1216.8+518+658 = 40518 Kgm
Wi4 = (2400x3.8%0.13 ) x 1.4 + ( 676523 )
3
= 16504518 = 2177 Kgm
WIS~ = (2400+2.6x0.13 ) x 1.4 + ( 676x23 )
3
= 1136 + 518 = 1654 Kgm
W16 = (240042.6x0.13 ) x 1.4 + ( 676x5.4 ) + 658
3

= 1659+1216.8+658 = 35338 Kgm



\J y U 4 o Q'I A 1 L4 "I ‘4
mymohiminnniuLassiagun 2 NYHWITUN 1

w = hmdnudonfuduit 2ehminvewilidiud 2afminuuudd 2
W19 = ( 676x5.4 )+ 2400x2.6x0.13 )+3339.8
3
= 1216.8+811.2+3339.8 = 53678 Kg/m
W20 = (6.7655.4) + ( 2400x2.6x0.13 ) + 4252.4
3
= 1216.8+811.2+4252.4 = 62804 Kg/m
W21 = (676x2.5) + ( 2400x2.6x0.13 ) + 2391
3
= 563+811.2+2391 = 37652 Kg/m
W22 = ( 676x5.4 )+ 2400x2.6x0.13 ) + 3398.8
3
= 1216.8+811.2+3398.8 = 54268 Kg/m
W23 =( 676554 ) + ( 616523 ) + ( 2400x2.6x0.13,) + 4051.8
3 3

= 1216.8+563+811.2+4051.8 = 66428 Kg/m

w4 = ( 676x2.5 ) + ( 2400x0.13x2.6 ) + 2177
3
= 563+811.2+2177 = 35512 Kg/m

was,26 (Hurlanefgannju Weminduteslildiuuss
W27 = (GI6KLS )+ 676x0.9 ) + ( 2400x0.13x2.6 )+1654
3 3
= 338+202.8+1216.8+1654 = 34116 Kg/m
W28 = (676x0.9 ) + ( 2400x0.13x2.6 )
3
= 203+811 = 1014 Kgm

160



B1

B2

B3

B4

BS

B6

B7

B8

B9

v
Mol minenMiaaInIy

y @ 4’ 4 c‘ . o o b4 Y ] v & P
= THUNWNNNUTUR -+l unNue+ MINUNUHDUNTIYUN 1

= ( 676xdx( 3 0.72 }+( 2400x0.13x3.75 ) + 5367.8

3 2

= 2483+1170+5367.8

= ( 676x4 ) + ( 616529 ) + ( 2400x0.13x3.75 ) + 6280.4

3

= 901+980+1170+6280.4

2

= 90208 Kgm

= 93314 Kgm

= ( §76x1.75 ) + ( 2400x0.13x3.75 ) + 2391

3
= 394+1170+2391

= 3955 Kgm

= ( 676x4 ) + ( 2400x0.13x3.75 ) + 5426.8

3

= 901+1170+5426.8

= ( 676x47 (3 0.7 )2)) + ( 676x1.5 ) + ( 2400x0.13x3.75 ) + 1014

3

= 2483+507+1170+1014
= ( 676x1.5 ) + ( 676xL.75 ) + ( 2400x0.13x3.75 ) + 6642

2

2

3

= 5074+394+1170+6642

= ( 67651.6x( 3 - ( 0.7 2)) + ( 676x1 }+( 2400x0.13x3.75 ) + 3551

3

2

= 993+338+1170+3551

= ( 676x1.6x (3 - ( Q.7 )2) + ( 676x1.75x ¢ 3« 0.7 )2)) + 180x3.75

3
= 993+1086+675

= ( 6768175 ( 3 - ( 0.7)2)) + ( 676x1 ) + 180x3.75

3
= 1086+338+675

2

2

= 74978 Kg/m

2

= 5174 Kgm

= 8813 Kgm

2
= 6052 Kgm
3
= 2754 Kgm

2
= 2099 Kgm

2
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B10 = ( 676x1x ( 3-( 0.7 }2) + ( 2400x0.13x3.75 ) + 3411
3 2
= 584+1170+3411 = 3996 Kgm
Bil  =676x2.9 = 653 Kgm
3

B12  =676x2.9 30.7)2)
3 2

1799 Kg/m
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o
uUnn 6
f13evnNUYY
6.1 N1FIBNUNINTY
L) L v-;v b 4
fmusniann 13 cm
2
fnuausIau 50 Kg/m
mauanuaensy 13
ATIVABVHIIBA
t 4
ARERLIN T ITY 444  Kgm

2L\
us U NUNINNAEADIN Mfeap) 16266 Kg
4‘ -} o
usanannsuninveusuld
=0225f, A [1 -(h_/40t—)3]
= 0,225 X 300 X (13 X 25){ 1 - (380 /(40 X 13 ))’ ]

= 13376 > 1626.6 Kg

ATIVABUNIINEN
' P da d
Mg URBuRNATY
=5789/(13 X 20)
= 222 Kgfem'
¢ P o
mizrgusuftsusiveusuldvesnounsa
= (0464) X (£(1+0057 (N/Ag)))
= (0.464) X (300( 1 + 0.057 ( 444 / ( 13 X 540 ))))""
= 8.03 > 2.22 Kgfom'
o .‘,' "y < < - W -
muu‘lu(ﬂmmﬂamﬂiumuﬂmﬂu
AsmaulMIUA

My, =13 X 739
= 960.7 Kg-m



Tugdaveanihda
Z  =bt/4
=(13><(20)2)/4
= 1300 c:m3
£ =M/Z
= (960.7 X 100 ) / 1300
=746 > 56.29 Kg/em
Futulmanedusu T
N R,/ Dbd’ =(960.7 X 100) /(0.9 X 13X (10))
= 3207
p = (085, /£,)(1-(1-(2R,/085¢, "
= ((0.85X300)/4000)(1<1-2(32.0T)/0.85X300))) )
= 0.0086
A;  =pbd
= 0.0086 X 10 X 13
=112 cm

Wmﬁnﬁu 4-DB12mm 1 Qémm @ 20 cm

o] U o
[

fmuanmunduisivensunInvusasauL 140 Kg-cm
fnusadguanulasany 13
fnuayulumssn f 4s°
Anualdqaun . 2 99
: 4 d o« o
mihsusiAsiivenivldvavosauuuuazitudises
1 12
= 042( )
12
= 0.42( 140 )
2
= 4.97 Kg/cm

ATIVABUNHIUTAIUMIINYUSAOANY
AIUUUI M 2533 Kg-m/m
%58 = 2533 X 0.2
= 507 Kg-m
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Tugdaveaniia
z, =bt /4
=(20X (13))/4
= 845 (:m3
f UBINBUNTA =(M,)/Z
= (507 X 100 ) / 845
= 60 > 4.97 Kg-om
sufudealFminesusu Tnndda
1N Ry=M,/ Pbd" = (507 X 100) /(0.9 X 20 X (10))
= 28.17
Py =WE /£, (1-(1-(2R/085 )™
= ((0.85X 140)/4000)(1-(1(2X 28.17)K0.85% 140) ")
= 0.0082
Ay, =0.0082 X 10 X 20
=163 cm /m

o o 4 2
aniuluuuIg A, =163 cm /m

AMUUIVIN M, = 1735 Kg-m/m
EL = 1735 X 2.6
= 4511 Kg-m

¢ A
Tmuumummnqu"lumwn

!

M,/ =P,Y ftan O

X

= ((2400X0.2X0.13X 1.3X 10)/2)(0.065/ tan 45°)

= 26 Kg-m
Tugdmvaambida
Z, =bt/4

x
=(260 X (13)) /4
= 10985 om’

£ ¥eA0UNSA = (M, + M, ) /1Z,
= (4537 X 100 ) / 10985
= 41.30 > 4.97 Kg-om

} 4
amtudsslindmaSusuTuaudan
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NN M /£6d = (4537 X 100) /( 140 X 260 X (6.5))

= 0.2950
W =038
4
P =W /f,

= (0.38 X 140 ) / 4000
= 0.0133
Ag, =00133 X 100 X 6.5
=8.640om/m
o : 2
saiulumvym¥ A, = 8.64 cm'm
wanaSulutiuams 4 -DB 12 mm

maneSy Ty J9mm @ 15 cm
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- (74 wﬂ'v ) 4
fIvuaNian 13 cm
2
AMURUTIOY 50 Kg/m
Mgaanuasany 13
o
ATIDTABVUTION
v
WUST UMK = 444 Kg-m
t 4 v
M nhminiavus =444 X 7
= 3108 Kg

usanafineuniaouiuld
= 0.225 fo'As[l -(h/40t) ]
=0.225 X300 X (( 13 X 300 ) /2 )[ 1 - (380 /(40 X 13))’]
= 80258 > 3108 Kg :

o
> W

i o
A lgmdnaSusnnunlesian

ATIDABVUTANOY
' A da S
misusufeufitiatusinuseay
= (50X 54X 38X 13)/(13 X 540)
= 0.15 Kgfem”
' a o a
wisusaioufiseniulivesnounia
2
=(0464) X (£(1+0.057 (N/Ag))
= (0464 ) X (300( 1+ 0.057 ( 3108 /( 13 X 300 )))”
= 8.21 > 0.15 Kgfom

k4
v o

- <
Aniulsimdniafusnnuleoiga

U4
aToaeuluNua
¢ A
Tuudiisannustay

M =WL/8

*s



M, =WL2/8
=(50X38X(3) X13)/8
= 278 Kg-m

M, =WL'/2
=(S0X3X(38) X13)/2
= 1083 Kg-m

Tugdaveanihda
Z  =bt /4

Z,  =(300X (13))/4
= 12675 em’
Z, =(380 X(13)) 4
= 16055 om
£'vosnounin =M/z
M, /Z; =(277 X 100 )/ 12675
= 2.18 Kg/om'
M, /Z, =(1407 X 100) / 16055
= 6.7 Kgjom
Tuudifiesnnmsussynuuseadia
vSuyelisg 1
M twl/2
=(444X (1))/2
= 222 Kg-m
Z  =bt/4
=(13 X (30)2)/4
= 11700 cm’
f, YOIABUNTA =M/ Z
= (222 X 100 ) / 11700
= 1.8 > 7.27 Kg/em
uSuyedlssg 2
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M =WL/8
= (444 X (15))/8
= 124.87 Kgm
f =M/Z
= (12487 X 100 ) / 11700
=1.06 > 7.27
17z
£ fivoulfuesnounin =04 (1)
P 12
=0.4(300)
12
=172 > 15.78 Kg/em
|
LYY, - d
suiulfinanaTudnaulesiqa

3 o
mAnaTudnuniooiige

Ay =00025XbXt

= 0.0025 X 100 X 13

=3.25 cmzlm
Ay, =00015XbXt

= 0.0015 X 100 X 13

=1.95 cmzlm
AMUAA MUYV BB UNTAY LA BALLIL 140 Kg-cm
dmuadiquanudasats 13
dmuayulumson , 45°
fmualgaon 290
wisuseafivensudvarasauumionfudises

=042(£")"

=042(140)"

= 497 Kg/em'

mnaaunﬁmuﬂ'lunnﬂmmzaaﬂuuu
AU M = 679.5 Kg-m/m
n3o =679.5 X 3.1
= 2106 Kg-m
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Tugdaveamivin
Z  =bt /4
= (310X (13)) /4
= 13097 cm’
f UBINBUNTA = (M, ) /Z
= (2106 ) X 100 ) / 13097
= 16.08 > 4.97 Kg-cm'
FufudeaMinnmSusu Tuudan

NN M /£ dd =(2106 X 100) /( 140 X 310 X (6.5 ))

= 0.1148
w = 0.124
'
Py = Wi, /1,

= (0.124 X 140 ) / 4000
= 0.00434
Ay, =000434 X 100 X 6.5
=282 >195cm/m
FoilunaAald A, = 282 om’fm

MUUUIVIN. M, = 1188 Kg-m/m
u3o =1188 X 2.6
= 3089 Kg-m

A
Tuudiiisannyulumson

4

M, =P,Yc ftan O
=2400X0.13X3.2X 1.3X3.8)/2)(0.065/tan 45°)
= 160 Kg-m

Tugdavsanigia

Z, =bt/4

=(260 X (13))/4

= 10985 om.
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< !
f UBINBUNTA = (M, + M,") / Z,
= (3249 X 100 ) / 10985
= 29.58 > 4.97 Kg-cm
o : 9 9} o oo [
Auluas Mdindnsudu Tuwudsa
2 2
NAM/£,bd = (3249 X 100 ) / ( 140 X 260 X ( 6.5))
= 02113
W =0247
Pu =W /f,
=(0.247 X 140 ) / 4000
= 0.0086
Ag; = 0.0086 X 6.5 X 100
=5.62
« .’I 2
aniuluunavinld A, = 5.62 cm /m
maniasylunuafs DB 10mm @ 25cm

wmaneSu e DB10mm @ 13 cm
T uUNIAY DB 12mm 2 §useuusnayeulla
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- o g
fIMUARTINUY 13 cm
fnuausiay 50 Kg/mz
dguanulosady 13
AIIDTBUUIIDA
wilasunhimin =214 Kg-m
aiasnhmiminus =214 X 7
= 1498 Kg
usanAnasunIAoeusLld
=0225f, A [1-(h/40t) ]
=0.225 X 300 X (( 13 X 540) /2)[ 1- (380 /(40 X 13)) ]
= 144465 > 1498 Kg
AT WTDVUTANDY
mirsusuouiRaiunnuseay
=(S0X 8X 38X 13)/(13X540)
= 0.22 Kg/om'
wiusafieuiivensuldvesnsunia
= (0464) X (£'(1+0.057 (N/Ag))
= (0464 ) X (300 1 + 0.057 ( 1498 /( 13 X 230 )))) -
=8.1> 022 Kgfem”
sofuldmdnaiudnadesiige
nvwaeulauamd

Tﬂluué’lﬁlﬂﬁﬁﬁﬂIWQﬁﬂ
M, =WLY8
=50 X 38X (54) X 13/8
= 900.32 Kg-m



M, =WL78
=50 X 54X (38) X 13/8

= 25342 Kg-m
Tugdavenihda
Z =t /4
7, =(S40X(13))/4
= 22815 cm’
Z, =(380%x(13))/4
= 16055 cm’

f UBINBUNTA =M /Z
M, /Z, =(90032 X 100) /22815
= 3.94 kg/om'
M, /Z, =(25342 X 100) /16055
= 15.78 Kg/em'
< = 12
f fiwauldvenounsa = 0.4 (f)
12
= 0.4 (300)
=127>15.78
dauduqfmdndnandesiiqe

- d
mdnaSudwaulesiiga

Ay,  =00025XbXt
= 0.0025 X 100 X 13
=3.25 cm /m.

A, =00015XbXt

= 0.0015 X 100 X 13
=1.95 cm fm

e v < -~
o

Amuan Ui weInsunIAvaTaBALLL
fmuadquanulasany
fwmuayulumsen

fmualdyeon

140 Kg-cm
1.3

45
299



miusednoeuiuldvasasauuuaziudies
=042¢£N"
= 0.42( 140 )"
= 4.97 Kgfom'

ATRTBUMiEI IUMIENYaIEaAILY

MUIAL M, = 1281 Kg-m/m
n3e =1281 X 5.4
= 6917 Kg-m
Tugdnysanthda
Z,  =bt /4

b
= (540 X (13)) /4

= 22815 cm’
£ UBINBUNTA = (M, +M, ) /Z
= (6917 ) X 100 ) / 22815
= 3032 > 497 Kg-om
FofudealFindnmsusu Tuuudan

NN M /£ bd” = (6917 X 100) /(140 X 540 X ( 6.5 ))

= 0.217
w = 0.256
’
py =W /1,

= ( 0.256 X 140 ) / 4000
= 0.009
Ay,  =0.009 X 100 X 6.5
=582>195 cmzlm
sofulwnfald A, = 5.82 om’/m
MUUUININ M, = 636.4 Kg-m/m
n3s = 6364 X 3.8
= 2418 Kg-m
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¢ 4
Tugudiisannyulumsean

4

M, =P,Y fan©

X

= (( 2400 X 0.13 X 3.8 X 1.3 X 5.4 ) /2 )( 0.065 / tan 45°)

= 208 Kg-m
Tugdnveanthda
Z, =t /4

X
=(380 X (13)) /4
= 16055 om’

f UBIADUNTA

(M, +M,)/Z,

(2626 X 100 ) / 16055
= 1635 > 4.97 Kg-cm_
9
aniudsa lfivanasusuTuuudan

NN M /£bd = (2626 X 100) /(140 X380 X (6.5 ))

=(0.1168
W = 0.126
!
pH =Wfo /fy

= (0.126 X 140 ) / 4000
= 0.0044
Ay, = 00044 X 100 X 6.5
=286<325cm/m
v o 2
aiuluavanld A, =325 cm /m
manaSuTuiuang DB 10mm @ 13 cm

maneSuluuwivm DB 10 mm @ 20 cm



WALIL 4-1
- [ ¥ u:;u ) /4
fruaNInIn 13 cm
2
fIvualsay 50 Kg/m
fmguanulasany 13
ATIVTDVUTIOA
1
ssFuliminus =444 Kg-m
o E
s Thiminnanua =444 X 7
=3108 Kg
4 L= o
usananinsuninseuyld
‘ 3
=0225f, A [1-(h/40t) ]
=0.225X 300 X ((13 X 540 ) /2)[ 1-(380 /(40 X 13)) ]
= 144465 > 3108 Kg
AIIDTBVUTUNDY
' P da d
WHABUTURDUNNATUNNUTIAY
=(50X 38X 54X 13)/(13X540)
= 0.15 Kgfem
' a d o o
mizsusufisudisousuiveensunia
= (0464) X (£'(1+005T(N/Ag))
= (0464 ) X (300( 1 + 0.057 (3108 /( 13 X 540 ))))
= 8.14 > 0.15 Kg/em
d
ATvasuluuA

Tundiileannussan
M, =WLYs
=50 X 38X (54) X13/8
= 900.32 Kg-m
M, =WLY/2

=50 X 54X (38) X 13/2

176



= 25342 Kg-m
Tugdaveanibida
zZ  =bt/4

Z, =(540X(13))/4
= 22815 om’
Z, =(380X(13))/4
= 16055 cm3
f UBINBUNTA =M /Z
M, /Z; =(900.32 X 100 ) / 22815
= 3.94 kg/om
M, /Z, =(25342 X 100 )/ 10985
= 15.78 Kg/em
¢ flosulivesnounin = 0.4 (£)”
=0.4(300)"
=721> 1578

o~ .’1 o oo ¢
autulnaneusuTuud

NN M /£bd = (2534.2X100)A300X380X(6.5) )

= 0.05
w = (0.052
7
pv = Wfo / fy

= (0.52 X 300 ) / 4000
= 0.0039

Ay = Pybd
= 0.0039 X 100 X 6.5
= 2.53

. A P
faud uqmanduauiesiiqe

g P!
manmIusauleaiiga

A, =00025XbXt
=0.0025 X 100 X 13
=325 om /m

177
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A, =00015XbXt
=0.0015 X 100 X 13
=195<2.53 cm /m

e 4 -3 -~
o

AMUARNUUTTIVBIRBUNTAYBILO DALY 140 Kg-cm
fmuamquanulosady 13
fmuayulunisen 45°
fnunaldyaen 2 99
wieussiiveusuldvarasauuunasfiudises

=042(£)"

= 0.42( 140)"

= 497 Kgfem'

ATvTBUmENTlumMsanYaIaBAIYY

MUIAL M, = 1281 Kg-m/m
%30 . = 1281 X 5.4
= 6917 Kg-m
Tugdaveamiida
z —bt /4

Y
= (540 X (13)) /4

= 22815 cm’

f YBIRBUNTA = (M, +M, ) /Z
=(6917) X 100 ) / 22815
= 3032 > 4.97 Kg-cm'

SufudsalininasusuTuaudda

NAM/£/bd = (6917 X 100) /( 140 X 540 X ( 6.5 ))

= 0.217
w = 0.256
4

pH = Wfo /fy

= (0.256 X 140 ) / 4000
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= 0.009
Ay, =0009 X 100 X 6.5
=582>195cm/m

v o a 2
Aulvhuatald A, = 582 cm /m

MUUUIVIN M = 636.4 Kg-m/m
n3o =636.4 X 38
= 2418 Kg-m
Tmuuoﬁdamnqulumson
M, =P,Y fan©
= (( 2400 X 0.13 X 3.8 X 1.3 X 5.4 ) /2 )( 0.065 / tan 45°)
= 208 Kg-m
Tugdnvsanigia
Z. =bt /4

X
= (380X (13))/4
= 16055 cm’

< t
f UBIABUNIA = (M, +M,) /Z,

= ( 2626 X 100 ) / 16055
= 1635 > 497 Kg-om
9 .
aaiudesfinanasusuTuuddaa

MMM /£bd = (2626 X 100) /(140 X 380 X (65))

= 0.1168
W = (.126
F4 “
pH = Wfo /fy

= (0.126 X 140 ) / 4000
= 0.0044
Ag, =0.0044 X 100 X 6.5
=286 <325 cm/m
o : 2
Aniu U INIE A =325 cm /m
manaSyuuuang DB10mm @ 13 cm

wmanaSy luiuyng DB 10mm @ 20 cm



WALL 4-2
o o _ay v
S 1M UARTIN U 13 cm
fususay - 50 Kg/m2
fmguanulasany 13
AIIVTBVUTIOA
mifesuminued = 444 Kg-m
adasuiminianus =444 X 2.3
=1021.2 Kg
ussnafineunireeusuld
=0.225 fo'As[ 1-(h/40t) ]
=0.225 X 300 X (( 13 X 540 ) /2)[ 1-( 260 /(40 X 13))’ 1
= 207309 > 1021.2 Kg
ATWABVUTUNDY
, misusuRpuRaT UL AN

= (50X 26X 64X 13)/(13 X 540)
= 0.1 Kgfem' '
wiusufouiiveniulivesnsunia
=(0464) X (£'(1+0.057(N/Ag))
= (0.464 ) X (300 1 +0.057 ( 1021.2 /( 13 X 540 ))))'"
= 8.04 > 0.1 Kgfem'
safuldindnesudnnulosiiae
aswTeuluun
Tuwudiitosnussan
M, =WL7/8
=50X 26X (23) X13/8
= 111.75 Kg-m
M, =WLY2
=50X 23X (26) X 13/2
=505.31 Kg-m

Tugdaveaninga

180



Z  =bt/4

Z, =(230%X(13))/4
= 9917 cm’

Z, =(260><(13)2)l4
= 10985 cm’

f YDIABUNTA =M /Z
M,/Z; =(11L75X 100) /9917
= 1.15 kg/om
M, /Z, =(505.31 X 100 ) / 10985
= 4.6 Kg/em
< < 172
f Mosuldvenounia =04 (f)
12
= 0.4 (300)
=127 1578
dauduq mdndnntesiiqe

- <
manmFudaniseiiga

A, =00025XbXt
= 0.0025 X 100 X 13
= 3.25 cm fm

A, =00015Xb Xt

= 0.0015 X 100 X 13
=1.95 < 2.53 om /m

e} w -
b

fmusa MUY IvBIRBUNTAYIITD BRI
fmussmiguaulasany
fmuayulunison
fnunlfgeon
. o d Y o
wuguse e ufu ldvasasauuuuazfiudises
12
=042(£")
12
= 0.42( 140 )
2
= 4.97 Kg/em

140 Kg-cm
13

45
2qn

181
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mnaeunu'mtm‘lummmmzaaﬂuuu

UUHIAY M = 56.24 Kg-m/m
kL) =56.24 X 2.5
= 140 Kg-m
Tugdaveamidn
Z, =bt /4

y
= (230 X (13)) /4

= 9718 cm’
f ¥0IABUNTA = (M, ) /Z
= ( 140 X 100) / 9718
= 1.44 < 497 Kgom
Fofulidea fmdnasusuTuuddn

Tuwapeld Ay, = 1.95 em'/m

MUUUMIN M, = 55 Kg-m/m
nie =55 X 26
= 143 Kg-m
Tuanidifteannyulumsen .

’

M, =P,Y, ftan ©

X

= ((2400X0.13X2.3X1.3X2.6)/2)(0.05/tan 45°)

=46 Kg-m
Tugdaysandia
2
Z, =bt/4 .

=(250 X (13)) /4
= 10562 cm’

f UBAOUNTA = (M, +M,")/Z,

(189 X 100 ) / 10562

= 1.78 < 4.97 Kg-cm
FofulidealminadusuTuundsn
vl A, =325 cm’m
minaSuluuuaig DB 10 mm @ 30 cm

manie Sy lutuav DB 10 mm @ 20 cm
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Fos) k"4 va;.v
fmuarianun 13 cm
2
frusUsIaY 50 Kgfm
mguanulasady 13

ATIVAOVITION

»
WU nu = 658 Kg-m
t 4 »
HusSuminnanua =658 X 7
= 4606 Kg

usenaiinsundaveuiyld
0225, A [1-(h/40t)’]
=0.225 X 300 X (( 13 X 206 ))[ 1 - (380 /(40 X 13))’ 1
= 55110 > 4606 Kg
ﬁ’ufu'lﬁ'm5mﬁ?uﬁ1muﬁﬂﬂﬁq¢u
AT IVABVTUNDY
s uSsuiiRad unUs AN
= (50X 38X 8X13)/(13X206)
=0.57 Kg/em'
wizsusufoudivsusuldvsnounia
= (0464) X (£'(1+0.057 (N/Ag)"
= (0464 ) X (300( 1+ 0.057 (4606 / ( 13 X 206 ))))"”
= 8.07 > 0.57 Kg/em”

k4
v W

P
AuiuldimdnaSudnautesiina

asnmeuluuvavinaYeaila
Tuududinavealseg
M =wL/s
=(658 X (55))/8
= 66 Kg-m
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Tugdawasmbhdia
7 =bt/4
=(30 X (13)) /4
= 1170 cm’
£ =M/Z
= (66 X 100) / 1170
= 0.6 Kg/em
£, Hoouldvosneunin = 04 (£ )"
=0.4(300)"
= 727> 03 Kgfom"
TuvduTnngesnieng
M =WL'/2
= (658 X (08))/2
= 210.56 Kg-m
Z i ra
= (90X (28))/4
= 17640 cm’
£ =M/Z
=( 210.56 X 100 ) / 17640
= 1.2 Kgfom®
£ "foaulduownounia = 0.4 ¢ £y"
= 0.4 (300)"
=727 > 03 Kgfom
ﬁqful*x’imﬁnxﬁ?ummuﬁaa%ﬁ

P
tin@Susmaulootiae

Ay  =00025 X b Xt
= 0.0025 X 13 X 100
=325 cm'fm

A, =00015XDbXt

= 0.0015 X 13 X 100
=195 cm fm



v N4 o -
o

fnuen T IveInsUnTAYMEOBALLY 140 Kg-cm
dmuadiguanulosadiy 13
fmuayulunmsen 45°
fInunldgeon 2 99
[] - @ o
misuseseensyldvarsauuunaniudise
12
= 042(£))
12
= 0.42( 140 )
2
= 4.97 Kgfcm

m"mtreumhatm’lunuﬂmmznammu

AUUUIAY M = 684 Kg-m/m
k) =684 X 3.2
= 2189 Kg-m
Tugdaveiniinia
Z,  =bt /4

Yy
= (320X (13)) /4

= 13520 cm’
f VBINBUNTA = (M, ) /Z
= (2189 X 100 ) / 13520
= 16.19 > 4.97 Kg-om”
FufudealminaduduTuminga

VN M/£bd = (2189 X 100) /( 140 X 320 X ( 6.5 ))

= 0.1156
W =0.125
[4
Py =W/t

= (0.125 X 140 ) / 4000
= 0.0044
Ag, =0.0044 X 100 X 6.5
=284>195cem’/m
sufutunnand A, =284 cm'/m

185
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MUUUAUIN M, = 1802 Kg-m/m
3o = 1802 X 2.3
= 4145 Kg-m
Tuwudiitesnnyulumsen
M, =P,Y ftan©
= ((2400X0.13X3.2X 1.3X2.6)/2)(0.065/tan 45°)
= 110 Kg-m
Tugdaveanihda
Z, =bt/4

= (230 X (13)) /4
=9718 cm’

L) (4
f U0MBUNTA = (M_+M,)/Z,

(4255 X 100 ) / 9718

2
= 43.78 > 4.97 Kgom
»
auiudss MivaneSusuTunudaa

M /£ bd’ = (4255 X 100) /( 140 X 260 X ( 65))

= 0.2767
W =0348
!

p o =WE

= (0.348 X 140 ) / 4000
= 0.0121

Ag; = 00121 X 65 X 100

=791
v & 2
Aatuluuannald A, = 7.91 cm /m
maneTylunnds DB 10 mm @ 25cm
manwSulunnima DBI2mm @ 13 cm

s uRIey DB 12mm 2 fusenuSnaveaila
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WALL 6

]
o o (324 ¥
Q!

} 4
w 6 Wumfadmsusuies IR dmsusuuse
davuariann 10 cm
. d
= Mimdndwnudesiiga

d L) t P
mnmﬁmiﬁwauuaanqﬁ

Ay  =00025XbXt
= 0.0025 X 100 X 10
=25 szlm
A, =00015XDbXt
=0.0015 X 100 X 10
= 1.5 cm'/m
F -] <
fnuannUUBTIvBIAB NI AYAIZOBRLILIY 140 Kg-om
finusdguanulasaiy 13
tnuayulumssn 45°
fimualdyaon 2 9
1 s d Ly -
nigusadangeusu ldvazasauuniaziudises
r 12
= 0.42(f,))
2
= 0.42( 140 )
2
= 497 Kg/em

ﬂi']ilﬂ'ﬁﬂ'ﬂ‘lhﬂil‘id‘llﬂ‘ﬁ!lﬂ‘lﬂ!zﬂﬂﬂll\lﬂ

AIUUHIA M, = 213.5 Kg-m/m
n3o ' =213.5 X 0.83
= 177 Kg-m
Tugdaveaniida
Z, =bt /4

y
=(83X(10))/4

3
= 2075 cm
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£ UBINOUNTA = (M, ) /Z
=(177) X 100 ) / 2075
=853 > 497 Kg-om
Fuiude i nasuuTunudsn

PN M /b = (177 X 100) /(140 X 83 X (5))

= 0.0609
w = 0.063
pV = Wfo’ / fy

= (0,063 X 140 ) / 4000
= 0.0022

Ag,  =00022 X 100 X 5
=112 <15cm/m

a c’/ - 2
satulunnRild A, =15 cm /m

MUUUIVIN M, = 213.5 Kg-m/m
EL) =213.5 X 2.6
= 555 Kg-m

/A
Tum umummnqﬂumwn

!

M,/ =P,Y fan©
=.(( 2400 X 0.83 X 0.10 X 1.3 X 2.5 /2 )( 0.05 / tan 45°)
=16 Kg-m

Tugdnvesmhda

Z, =bt /4
=(260 X (10))/4
= 6500 cm3
f VBIABUNTA = (M, + M, ) /Z,
= (571 X 100 ) / 6500
=878 >497 Kgom'
FufudealdindnasusuTuauddn
N M/f'bd = (571X 100) /(140 X 260 X (5))

= 0.0627
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W =0065
!
pH = Wfo /fy
= ( 0.065 X 140 ) / 4000
= 0.0022
Ag =00023 X 100 X 5
=113<25cm/m
> c’: 1' 1% 2
gaiuTuav i A, =25 cm /m
wmaneSulunuan DB 10mm @ 30 cm

wdnesulunyavin DB 10mm @ 30 cm



L) 4 ot Qs b 4

I~ Y
w 7 dluniae
A UANUIN U 10 cm
o s
- Mindndawlesiiga

~ P
mdnadudnulesiiqe

Ay =00025XbXt
= 0.0025 X 100 X 10
2
=25cm /m
A, =00015XDb Xt
= 0.0015 X 100 X 10
2
=15cm /m
frusanundusvensunIavaznoauLl 140 Kg-om
dmuadiguanulasany 13
duayulumson 45°
finunldyeon 2 99
. < d v <
nuensasieensu ldvazasauumiasiud1ses
1.2
=042( £)
= 0.42( 140) "
2
= 497 Kgfem

m:ﬁmauuu"wlm'lumwmmzaammu

MUY M, = 405.6 Kg-m/m
n30 = 405.6 X 2.5
= 1014 Kg-m
Tugdavesmida
Z,  =bt /4

y
= (250 X (10))/4

= 6250 cm

190
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£ UBIABUNGA = (M, )/ Z
= (1014 X 100 ) / 6250
= 1622 > 497 Kgom
FuiudeafinineduiuTuwudda

NAM/£bd = (1014 X 100 ) /( 140 X 250 X (5))

= 0.1158
w =0.125
7
pV = ch /fy

= (0.125 X 140 ) / 4000
= 0.0044

Ay, =00044 X 100 X 5
= 220> 15cm/m

A & Py 2
saiulunnfld A, =220 cm m

AUMHIYIN M, = 156.9 Kg-m/m
u3s = 1569 X 2.6
= 408 Kg-m

- ¢ 4
Tihmudtsannyu lumsen

4

M, =P,Y, fan©

= ((2400 X 0.1 X 2.6 X 1.3 X 2.5) /2 ) 0.05 / tan 45°)

= 66 Kg-m
Tugdaveanthdn
2
z =bt /4

.
=(250 X (10)) /4
= 6500 cm’
f UBINBUNTA = (M, + M)/ Z,
= (474 X 100 ) / 6500
=7.20 > 497 Kg-om'
FutudeaimdnasusuTumuddn

NN M /£'bd = (474 X 100) /( 140 X 260 X (5 ))
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= 0.052
w = 0.054
14
pH = ch /fy

= (0.054 X 140 ) / 4000
= 0.0019
Ag =00019 X 100 X 5
=095 <25 cmzl m
[ 5 2
aauluinvanld A, =25 cm /m
manaTulunuafs DB 10 mm @ 30 cm

wanedy luiuavam DB 10mm @ 30cm
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< s u‘;u } 4
’ AN UAHUINI 13 cm
2
fvuAlsaY 50 Kg/m
mguanulasany 1.3
ATIVAOUITION
E 4
CRVRE TR Yy = 3340 Kg-m
E t 4
LA R VYRR RS =13340 X 5.4
= 18036 Kg

:{ o« o
usananasunIaosufuld
= 0.225 fO'As[ 1-(h/40t) ]
=0.225 X 300 X (( 13 X 146 ) /2)[ 1 - (260 /(40 X 13))’ ]

= 56050 > 18036 Kg

ATIVTOVUIANDY
' a da &
misusafeufifatuninusiay
= (50X 8X64X13)/(13X 360)
= 1.35 Kgfom
' P P o -
mirsusufeufisousuldvesnasunia
172
=(0464) X (£'(1+0.057 (N/Ag))
= (0464 ) X (300( 1 + 0.057 ( 18036 / ( 13 X 146 ))))
2
= 9.97 > 1.35 Kg/em
o
L L4 -~ A
guiuldindneIudnauteoiqa
S J-A y o [
urufounifannhniing
= (3340 X 240 ) /2
= 4008 Kg
9 -~ L.
ussdnuusufiouvensunin = v, X be
= 0.20bc( £, )
= 0.29 X 29 X 13( 300 )
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Fafudoadimdnsuusadou
manfuusuflou v =(A, f,¢ )/S
4008 - 1894 = ( 0.636'X 4000 X 26 )/ S
s =31

aniudeald domm @ 25cm

avnnovluunA
Tudamuuusy
M, =WL/8
=50 X 26X (54) X13/8
= 616 Kg-m
Tuudaunnda
M, =WL7s
=50 X 54X (26) X 13/8
=297 Kg-m
Tugdaveanhea
Z  =bt/4
Z, =(540X(13))/4
= 22815 cm
Z,  =(260X(13))/4
= 10985 cm_

f, YBIABUNTA=M/Z
M,/Z; =(616X 100) 10985
= 5.6 Kg/em'
M, /Z, =(232X 100) /22815
= 13 Kglom’
£, fivouldvesnsunin = 0.4 (£, )"
=04(300)"
=17271>56

¢ A [
Tuwdiisannmsussynuuyella
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M =wL/8
= (3340 X (24))/8

= 2404.8 Kg-m
Tugdaveanhda
2
Z  =bt/4

=(13X(29))/4
= 2733 cm’
f, YBIABUNTA =M /Z
= (24048 X 100 ) /2733
= 87 > 7.27 Kg/om.
FtudealfndnsuTuand

10 M / Gf'bd’ = ( 24048 X 100 ) /(0.9 X 300 X 13 X (29))

= 0.0815

W = 0.086

p =W /Ey
= (10.086 X 300 ) / 4000
= 0.00645

A, =pod

=0.00645 X 13 X 29
=243 om’
¥ 1-DB15 dawduqldmindumutesiiga

cl
nmTusnuisoiiga

Ay, =00025XbXt
= 0.0025 X 100 X 13
=325 em’fm

A, =00015XbXt

= 0.0015 X 100 X 13
=195 cmzlm



-~ 4 -3 -
s

fmuaaMUITsBINBUNTAYILD DALY 140 Kg-cm
fimusmguanulasany 13
fmiayulumsen 45°
fmualdyeon 2 99

' < c‘ o« o
misusaRegeu sy ldvazasauuuiasiudises
12 h
= 0.42( 1)
172
= 0.42( 140 )

= 497 Kglom'

asTeYmbEnTluMIENYaaBRIVY

MuIfe M, = 543 Kg-m/m
n3o =543 X 1.6
= 868.8 Kg-m
Tugdavsamivia
Z, =bt /4

y
=(160 X (13)) /4

= 6760 om’
f YDINBUNIA =(M,)/Z
= ( 868.8 X 100 ) / 6760
= 12.85 > 4.97 Kg-em”
safudealdiminmdusu Tuauidn

MM /£ bd = (8688 X 100)/( 140 X 160 X (65))

= (0.092
W = (0.098
7
pV = Wfo /fy

= (0.098 X 140 ) / 4000
= 0.0034

Ay, =0.0034 X 100 X 6.5
=223 >195cm/m

196
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v 3 4 2
aoiTunuamld Ay, =223 cm' /m

AULUUIVIN M, = 81 Kg-m/m
n3e =81 X 3.8
=307 Kg-m

¢ 4
Tmuumummnqulummn

M, =P,Y, fan O
= ((2400X0.13X 1.6X 1.3X2.6)/2)(0.065/tan 45°)
=55 Kg-m
Tugdnveantvia
Z, =vt/4

.
=(380 X (13))/4
= 16055 cm’
f,U89A8UNTA =( M, + M, ) /Z,
= (362 X 100 ) / 16055
=225 < 497 Kgom
Kol lides WmdneSusuTumudan
Ty ld A, = 325 cm'/m
mamasuluiuang DB 10mm @ 30 cm
maneFuluuuvng DB 10 mm @ 20 cm
w@Suiy DB 16mm 2 iduseuusuyeila
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-~ U wév v
fnuaKIIn 10 cm
2
fMuausIaY 50 Kg/m
mguanulosany 13
ATIDTBUUIIBA
E
W Ihinuw 4252 Kg-m

wiladinimiianua
= 4252 X 5.5
= 23386 Kg
usanaasuniasenduld
02251, A [1-(n/40t)’]
=0.225 X 300 X ((13 X 360 ) /2)[ 1 - (260 /(40 X 13))’ ]
= 138206 > 23386 Kg

9
v

Ce
fuiulfimaneSudauiesiqa

ATVTBVUTUDOY
. - A
wisusufsuifaTusInisay
=(50X54X64X13)/(13 X 360)
= 0.48 Kg/em
] A c‘ [ =
mihsusufeudiveusuldvesnsunia
= (0464) X (£(1+0.057 (N /Ag )"
= (0.464 ) X ( 300( 1 + 0.057 ( 4252 /( 13 X 360 ))))"”
=82 > 0.48 Kg/em'
-~ o a y Y []
ui\uﬂﬂu"lﬂﬂﬁ'lﬂlh"uﬂuﬂ
= (4252 X 0.8)/(13 X 28)
=93 Kg

sauldivan D6 mm @25mm
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arwTaulaniud
Tuugmuiuas
M, =WwLYs
=50 X 26X (55) /8
=; 492 Kg-m
Tuudmuuana
M, =WLY8
=50 X 55X (26) /8
= 232 Kg-m
Tugdavesnihda
Z  =bt/4
Z, =(550 X (13))/4
= 22815 cm’
Z,  =(260X(13))/4
= 10985 cm

£ YBIABUNTA =M / Z
M./Z, =(492 X 100) /22815
=216 Kg/em'
M,/Z, =(232 X 100) /10985
=2.11 Kg/em'
£, foouliyesnounia = 04 (£, )"
=0.4(300)"
=17271>56
Tunudiitesnnmsusmnuuseda
M =wL'/2
= (4252 X (0.88)) /2
= 1646 Kg-m
Z  =bi/4
=(13X(18))/4
= 2548 cm3
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£, U0INBUNTA =M / Z
= (1646 X 100 ) / 2548
= 64.6 > 7.27 Kg/em
FofudealinanduTumud

90 M/ $f'bd’ = (1646 X 100 ) /(0.9 X 300 X 13 X (28 )))

= 0.0234
. W =002
P =Wi'bc/fy

= (/0.024 X 300 ) / 4000
= 0.0018
A, = Pbd
=0.0018 X 13 X 28
2
= 0.65 cm
- . oA v o
1% 1- D9 mm vinaumileveuila dmduqldmandwanlesiiqa
d  _a y
mansuhuMUBNT A
Ay, =00025XbXt
=0.0025 X 100 X 13
2
=3.25 cm /m
A,  =00015Xb Xt
=0.0015 X 100 X 13
= 1.95 cmz/m

-~ o Q L)
ar

AMUARNUUTAUITIVBIABUNT AT B BRI 140 Kg-cm
fmusdguanulasany 13
dmuayulumsen 45°
fmunldyaen 2 99
' 2 d @ o
misuseasios sy ldvasasauuunasiiudises
12
=042(£))
12
= 0.42( 140 )

= 4.97 Kg/om'
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ATVTBYMIINTANUMTBAYUSDBAULY

AU M, = 684 Kg-m/m
#3o =684 X 3.2
= 2189 Kg-m
Tugdaveanihda
Z, =bt /4

y
= (320X (13))/4

= 13520 cm’
£ ,U03RBUATA = (M, ) /Z
= (2189 X 100 ) / 13520
= 16.19 > 4.97 Kgom’
FofudealdininesuiuTudsn

MM /L bd = (2189 X 100) /( 140 X 320 X (65 ))

= 0.1156
w = 0.125
'
Py = Wi, /fy

= (0.125 X 140 ) / 4000
= 0.0044

Ay, =00044 X 100 X 6.5
= 286> 1.95 cm /m

v & - 2
Aaiuluiam g A, =286 cm /m

MUUUININ M, = 1802 Kg-m/m
b1 = 1802 X 2.3
= 4145 Kg-m

¢ 4
Tuuaitisannyulumsen

)

M‘l =P<!l.Yc/ta‘n‘0
= (( 2400 X 0.13 X 3.2 X 1.3 X 2.6 ) /2 )( 0.065 / tan 45°)
=110 Kg-m



Tugdavesnihda
Z, =bt /4
= (230X (13)) /4
= 9718 cm3
f UBIABUNTA = (M, +M,) /Z,
= (4255 X 100 ) / 9718
= 4378 > 4.97 Kgom'
duiudeeldimdnasuiuTuuudsn

N M /£ bd” = (4255 X 100 ) /( 140 X 260 X ( 6.5))

= 0.2766
W =0348

4
P =W /S,

= (0.348 X 140 ) / 4000

= 0.0122
ASH = 0.0122 X 6.5 X ]p{‘oonloo tnntoo0Ln
=7.93

Y 5 2

Avtuluuuvnld A, =793 cm m .
manaTulunng DB 10mm @ 25 cm
manaSyluuuavan DB 12mm @ 13 cm

SRR DB 12mm 2 ifuseuusinuveuila

202
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- v _aw "
fMuaRIIn 10 cm
fMuAUIIaN 50 Kg/m
mguanuasany 13
ATIABUNTIOA
rlasnimiinug = 2391 Kg-m
rilinhminiansa =2391 X 5.4
= 12128 Kg
usenafineuninueuiuld
=0.225 f; A [1-(h/40t ) ]
= 0225 X 300 X (( 13 X 540)/2)[1-(260/(40 X 13)) ]
= 207309 > 12128 Kg
ATI0TBVIIAUNBY
misirufouiinatuninussay
= (50X 8X 64X 13)/(13 X 540)
= 0.47 Kgfom'
misusufeuiisousulivesneunia
=(0464) X (£'(1+0057(N/AgY) "
= (0.464) X (300 1+ 0.057 ( 19128 / ( 13 X 540 )"
= 8.63 > 0.47 Kg/
a"ufuwmﬁnm?nﬁmfmﬁﬂuﬁqﬁ
asnTevluud

Tuuditeaninuseay
M, =WL"S8
=50X 26X (54) X 13/8
=492 Kg-m



M, =WL7/8
=50 X 54X (26) X13/8

= 232 Kg-m
Tugdavsanihda
Z  =bt/4

Z, =(550X(13))/4
= 22815 cm’
Z, =(260X(13))/4
= 10985 cm’
f UABUNTA=M /Z
My/Z, =(492 X 100 ) /22815
= 2.16 kgfem
M, /Z, =(232X 100) /10985
= 2.11 Kgfem'
d a ‘e
£ nooulhusanounin = 04 (f, )
12
= 0.4 (300)
=727>56
) <
dauduqhudnduaudesiaa

o - 9 P
AN ININIUUBYN A

A, =00025XbXt
= 0.0025 X 100 X 13
=3.25 cmzlm

Ay =0001S X b Xt

= (0.0015 X 100 X 13
- 2
=195 cnm /m

w o P
b

fmuannuudiausvensunIavaizasauL
finuadigaanulasany
fmuayulunsen

dmualdgaon

140 Kg-cm
13

29R

204
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miusiiiveniudvazoeauuunaziiudises
=0.42(£")"
= 0.42( 140 )"
= 497 Kgfom'

ASTBUMIIANT I NMIBNVAI BoAILY

FUUUIAL M, = 527 Kg-m/m
n3o =527 X 5.4
= 2846 Kg-m
Tugdnusanihda
Z, =bt /4

y
= (540 X (13)) /4

= 22815 cms
£ UBINBUNTA = (M, ) /Z
= (2846 X 100) / 22815
= 1247 > 4.97 Kgom'
sofudeafiminmSusuTuuddn

90 M /£, bd’ = (2846 X 100 ) / ( 140 X 540 X (6.5 ))

= 0.0891
w = 0.094
'
Py WiV f,

= ( 0.094 X 140 ) / 4000
= 0.0033
A

3V

= 0.0033 X 100 X 6.5

=2.14cm/m

v o P 2
fsuiuluflf A, =2.14 cm /m

AUUMININ M, = 16.2 Kg-m/m
nse =162 X 2.6

=42 Kg-m
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A
Tuwusiitsannyulunsen

’

M' =P,Y tm O
= (( 2400 X 0.13 X 5.4 X 1.3 X 2.6) /2 )( 0.065 / tan 45°)
= 185 Kg-m

Tugdavsamivin

7, =bt /4

=(260 X (13)) /4
= 10985 cm’
f 483R0UNTA = (M, +M, ) /Z,
= (227 X 100 ) / 10985
=207 < 497 Kg-cm'
Fuiuludea Wimdnesusu Tuudsa
Tuuwrw el A, = 325 om'/m
s Tuiuad DB 10mm @ 30 cm

maneTuluuuivan DB 10mm @ 20 cm
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.
o Aol oA
o

AMUARIIN U 13 cm
2
fiMuausIay 50 Kg/m

fmguanuasany 13

ATIVTBVUTION
rifeinhmsinued 3399 Kg-m
wfeulmtavanya
=3399 X 8
= 27192 Kg
usenaiineuninoeusuld
0225, A [1-(h/40t)']
N\ =0.225 X 300 X (13 X 800 )[ 1 - (260 /(40 X 13)) ]
= 307125 > 27192 Kg

ATIDTBUITAUADY
' - da g
MU URBUNAAYUNINUT DY

= (50 X 64X 54X 13)/(13 X 800 )
= 0.22 Kglem'
wisusuieuitveusulivesnounia
= (0.464) X (£'(1+0057(N/Ag)"
= (0464 ) X (300( 1+ 0.057 ( 27192 / ( 13 X 800 )))""
=8.09 > 0.22 Kgfem'
ﬁ'ufu'lﬁnﬁmﬁ?uﬁmquﬁasﬁqﬂ
avrowoulaaud
Tuwuditesnnusea
M, =WL"s
=50 X 26 X (54) X 13/8
= 492 Kg-m



2
M, =WL/8
=50X 54X (26) X13/8

=232 Kg-m
Tugdayeanmivia
Z  =bt/4
Zy =(800X(13))/4
= 33800 cm
Z, =(260X(13))/4
= 10985 cm’

f UBIABUNTA =M/ Z
M,/Z, =(492X 100) /33800
= 1.45 kglom
M, /Z, =(232X 100) /10985
= 2.11 Kgfem
damdug Windndnaudesiiqe

P
maneFuduutesiaa

Ay =00025X b Xt
=0.0025 X 100 X 13
=325 cm fm

A,  =00015 X b Xt

=0.0015 X 100 X 13
=1.95 cm fm

N'd © o\
b

fnusanuudusvensunInvasaeauuy
fivusmguanulasady
Amuayulunmson
fmualdyaen
[] 4 :‘ o o
mibsusidanse iy ldvazosauuuuasfivdise
12
= 042(£)
12
= 0.42( 140 )

140 Kg-cm
13

45
299

208



= 497 Kg/om

asTeumizanslumIsny wuzodoANYY

FIUUMIAL M, ' =527 Kg-m/m
n3e =527X8
= 4216 Kg-m
Tugdaveamda
Z, =bt/4

Yy
= (800X (13))/4

= 33800 cm
£ V8IA0UNTA = (M, ) /Z
= (4216 X 100 ) / 33800
= 1247 > 497 Kg-cm”
FufudealdmdneSusu Tumudan

NN M /£bd” = (4216 X 100 ) /( 140 X 800 X (65 ))

= 0.089
w = 0.094
pV i Wfo' /fy

= (0.094 X 140') / 4000
= 0.0033

Ay, =0.0033 X 100 X 6.5
=2.14> 195 cm {m

v - - 2
AU luunafald Ay, = 2.14 cm /m

MUUUIUIN M = 211 Kg-m/m
n3e =211 X 2.6
= 549 Kg-m

¢ A
Tuwvaisanyulumsen

!

M, =P,Y tan O

209

= (( 2400 X 0.13 X 2.6 X 1.3 X 8) /2 )( 0.065 / tan 45°)

= 274 Kg-m



e

210

Tugdaveaniida
Z, =bt/4
= (260 X (13))/4
= 10985 cm’
f UBIABUNTA = (M, +M, ) /Z,
| = (823 X 100 ) / 10985
=749 > 497 Kg-cm
snfudealdimdniniusuTumudda

2
NN M /£'bd” = (823 X 100) /( 140 X 260 X (6.5 ))

= 0.0535
w = 0.055
H4
P =WE /A,

= ( 0.055 X 140 ) / 4000
= 0.0019
Ag, =0.0019 X 100 X 6.5
=125<325 cm /m
[ 5 2
aaiulumnav ¥ A, = 325 om /m
sy luuuafg DB 10mm @ 30 cm

wmanaSyluuuavm DB 10mm @ 20 cm

o
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WALL 12

F o w -~ b4
vl

i 4
w 12 dunfedmsudsued 101819 musuiuse
M UARIHIN 13 cm
Pe
imandwauiesiiga

P
manaTusnuiesiiqe

A, =00025XbXt

= 0.0025 X 100 X 13

=3.25 cm'/m
A, =00015XbXt

= 0.0015 X 100 X 10

=1.95 cm /m
fnusnnuudusssnsuninvaizasaiuy 140 Kg-cm
fmusmiguanulasaiy 1.3
fmuayulumsen 45°
fmualdgaon 2 99
mirgussdeitosuiuldvarzoeaunazfiudises

= 042(£)"

= 0.42( 140)""

= 4.97 Kgfom®

a‘rmtmumt'mtm'lummmmznommv

AN M, = 405 Kg-m/m
n3e =405 X 1
= 405 Kg-m
Tugdaveanihdn
7. =bt /4

y
=(100 X (10)) /4

3
= 2500 cm
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£ UBINBUNTA = (M, ) /Z
= (405 X 100 ) / 2500
=162 > 4.97 Kg-om
sufuded i neSusuTumnddn

A M /£'bd” = (405 X 100) /( 140 X 100 X ( 5 )

= 0.1157
W = 0.125
14
py =Wt/

= (0.125 X 140 ) / 4000
= 0.0044

Ay, = 0.0044 X 100 X 5
=220>15cm/m

[ : “ 2
Aniulunataid A, =220mm

AUUHIYIN M, = 210 Kg-m/m :
130 =310 X 26
= 546 Kg-m
Tumudiitesnnya lumson
M,/ =p,Y tan©
= ((2400X0.1X2.6X 1.3X 1)/2)(0.05/tan 45°)
= 20 Kg-m
Tugdavsanthdn
Z, =bt/4

X
= (260 X (10))/4
= 6500 cm3
fueeneundR = (M, + M, ) /Z,
= (566 X 100 ) / 6500
=8.71 > 4.97 Kg-om
o 5 9 - oW & o
aatudelfindnieFusuTumudan
2
0 M/fbd = (566 X 100 ) / ( 140 X 260 X (5 ))

= 0.0622
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W =0065
14
Pu = Wf, /fy
= (0.065 X 140 ) / 4000
= 0.0023
Ag, =00023 X 100 X §
=115<25 cmzlm
safulunaynald Agy = 2.5 cm fm
=2
manTuluuuifs DB10mm @ 30cm

mane Sy luiuyan DB 10mm @ 30 cm
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=\ o UAU b4
BN ATL L RYERATH 10 om
2
M uALIaY 50 Kg/m
fguauasany 13
ATIVABVUTION
t 4
ARYREE TR RV GRITTY 4052 Kg-m

viasihmiinianun
= 4052 X 3.1
= 12561 Kg
usenafinsuninseniuld
0225, A [1-(h/40t) ]
= 0225 X 300 X ((13 X 310)/2)[ 1-(260/(40 X 13)) 1
= 115171 > 12561 Kg

¥
v o

it o
auiuldinaneIudhuaniesiign

ATIDTBUNIUNBY
' a da 4
mirsusudeuiifatunnusiay
=(S0X 8X 64X 13)/(13X310)
= 0.83 Kgfem'
[] A 4 L <4
wihsisufisungeuiuldvesnsunia
= (0464) X (£'(1+0057(N/AgN)
= (0.464) X (300( 1 +0.057 ( 12561 /( 13 X 310 ))))
— 8.64 > 8.81 Kg/om'
P 4 -~ y o o
usufeufiBanimhminnaiy
= (2139 X 0.75) /(13 X 14)

= 8.81 Kg

AT aeulMUUA

¢ A
Tmuumummmﬁmu
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M, = WLZI&
=50X 26X (3.1)/8
= 156 Kg-m

M, =WL"s8
=50 X 31X (26) /8
= 130 Kg-m

Tugdaveaniheia

Z = btz /4

Z, = (310X (13)) /4
= 13097 cm3

Z, =(260X{(13))/4
= 10985 cm3

f VBIABUNTA =M /Z
M, /Z, =(156 X 100) /13097
= 1.19 kg/em”
M, /Z, =(130 X 100) /10985
=2.11 Kgfem
£ Mooulduesnounin = 04 ¢t )"
=04 (300)"
=1727>56
Tumuﬁn‘mwmmsussnnum?m&'lﬂ
M =wL'j2
= (2139 X (0.7)) /2
= 524 Kg-m
Z  =bt/4
—(13X(14))/4
=637 cm’
\\ f, ¥03RBUNTH = M /Z
= (524 X 100) / 637
= 82 > 7.27 Kg/em

»
autudsalsuansuTuwud



v M/QE'bd” = (52400 ) /(0.9 X 300 X 13 X (147)

= 0.0761
W =008
p =wt/fy

= (0.08 X 300 ) / 4000
= 0.0016

. =pbd
=0.0016 X 13 X 14

A

= 1.092 cm”
19 1- D9 mm wFnmmieveudla dauduqldindndandesiige
maneTuhuutesiiga
Ay =00025XbXt
= 0.0025 X 100 X 13
s =3.25 cmzlm
% A, =00015XbXt
=0.0015 X 100 X 13
’ =195 cmz/m

e 4 I3 L=
ar

fnuanadassvesnsuniavazasauuy 140 Kg-cm
fmusdiguainmnlasany 1.3
fmuayulumsen 45
fmualdyaen 2 99
MmireusaRsioeusy I dvasasauunuasdiudises
o = 0.42(£)"
N = 0.42( 140 "
) = 4.97 Kglom”
y

"y

ATTBUMIOENTIIUMTENVUT DoAY

PIUUUIRY M =482 Kg-m/m

use =482 X 2.4

216
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= 1157 Kg-m
Tugdaysanthdn
Z, =bt/4
=(240 X (13)) /4
= 10140 cm’
f y8nBUnin =(M,)/Z
= ( 1157 ) X 100 ) / 10140
= 12.03 < 4.97 Kgcm'
FafudeaMindnieSusuTunsdn

NN M/£bd’ = (1157 X 100 ) /( 140 X 260 X (6.5 )

= 0.0752
w = 0.079
!
Py =Wf [/ f’

= (0.079 X 140 ) / 4000
= 0.0028
Ay, =0.0028 X 100 X 6.5
=182<195cm
dufuluuaiald Agy =195 om'fm

MULUININ M, = 22.4 Kg-m/m
uie =224 X 26
= 59 Kg-m

s 4
TuudiiesanyyTumsen

7

M, =P,Y, fan O

X

= ((2400X0.1X2.6X 1.3X3.1)/2)(0.05/tan 45°)

= 63 Kg-m
Tugdaveanidn
Z, =bt /4

=(260 X (13)) /4

= 10985 cm’
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f ¥BINBUNTA = (M, + M) /Z,

= ( 122 X 100 ) / 10985

= 1.11 < 497 Kg-om'

sotfudes lildininesusuTuadda
Fofulumaunald Agy =325 cm'fm

mAnaSu i DB 10 mm @ 30 cm
maneSy Ty DB 10mm @ 20 cm
NI DB 12mm 2 dussvuSiuyeuila
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- o Lav
fanuaniann 10 cm
fnuaLsIay 50 Kg/m2
sguanulasady 13

ATNTBVUTIBA
aviasunhwiinus = 2177 Kg-m
adafnimiinianya =2177 X 2.5
=5443 Kg
usanannsunIaseniyld
= 02251, A [1-(h/40t) ]
= 0225 X 300 X ((10 X 166 ) /2)[ 1 - (260 /(40 X 13)) ]
= 63728 > 5443 Kg
seiuldindneFusauteoiiae
ATIVTOUNTUABY

' a a4
misusufsuiitavuaInusIay
= (50X 54X 64X13)/(10X83)
2
= 2.7 Kg/cm
] - ‘4 o L=}
misusufieuiiosusuldvesnsunin
12
=(0464) X (£/( 140057 (N/Ag))
= (0464 ) X ( 300( 1 + 0.057 ( 5443 / ( 10 X 83 )"
=9.1>34Kglm
- Y o
aswasuTAufinanmhminusmn
= (2177 X 07) /2
= 762 Kg
v o ' a Jda d
fatumizousufiouiiiaiy = 762/(10 X 12)
=63 >821Kg
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AT waeuTIHA
Tuudiileaninuseay
M, =WL7/8
: =50X 26X (08) /8
= 13.5 Kg-m
M, =WL"s

2
; =50 X 0.8 X (267) /8

=43 Kg-m
Tugdnvsanieda
Z  =bt/4

=(13X(12))/4
= 468 cma
f UBINBUNTA =M /Z
= (133 X 100) / 468
=284 > 821 Kg/em'
Tuudifadu= (2177 X (07)) /8
= 133 Kg-m

2 2
910 M/ f'bd = (133 X 100 ) /(0.9 X 300 X 13 X ( 12))

= 0.0263
w = 0.037
p =Wty

= ( 0.037 X 300 ) / 4000 .
= 0.0027
A, =pbd
=0.0027 X 13 X 12
=042 cm
% 1-C9 mm douﬁuqh’f’mﬁnﬁmwﬁaaﬁqﬁ
manesudwaniesiiga
Ay =00025XDbXt
= 0.0025 X 100 X 10
= 2.5 cin'fm



A, =00015X b X ¢
=0.0015 X 100 X 10
= 1.5 cm /m

L] U -4 <
s

fmuar s eI uNSAvaias ALY 140 Kg-cm
fnuadiquanuilasasy 1.3
fmuayulumsen , 45
fnunldgaon 2 9
] ] J @ <
miousanansensu ldvazasauuutasiudises
12
= 0.42(f,)
12
=0.42( 140 )
2
=4.97 Kg/cm

mwawnﬁwusdummmmaaﬂuw

FUUYIRL M 405.6 Kg-m/m
VEL) = 405.6 X 0.83
= 337 Kg-m/m
Tugdayeamhda
Z, =bt /4

¥
=(83X(10))/4

= 2075 cm
f _YBIABUNTA = ( M,)/Z
= (337 X 100 ) / 2075
= 1624 > 497 Kg<m’
FufudealdminmsusuTumudsa

MM /£bd = (337 X 100 ) /( 140 X 83 X (5 ))

=0.116
W = 0.125
'

Py = Wi, /1,

= (0.125 X 140) / 4000

221
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= 0.0044
Ag, =0.0044 X 100 X §
=222>15em/m

v : a 2
AniuluuwIAlg A, = 222 em /m

MUUUININ M = 213.5 Kg-m/m
v3s =213.5 X 2.6
= 555 Kg-m

¢ 4
Tuwudiisannyulunisen

!

M, =P,Y, a0
= ((2400X0.1X0.83X 1.3X3.75)/2)(0.05/tan 45°)

= 24 Kg-m
Tuganveniida
2
Z, =bt /4

'
= (260 X (10)) /4
= 6500 cm’
f UBIRBUNTA = (M, +M,") / Z,
= (579 X 100 ) / 6500
=891 > 4.97 Kgom
dnfudesminindusuTuouddn
NN M /£bd" = (579 X 100)) /( 140 X 260 X (5 ))
= 0.0636
W =0066
Pe =W/,
= (0,066 X 140 ) / 4000
= 0.0023
Ag, =0.0023 X 100 X 5
=115<25cm/m
suhulunnyneld Agr=2.5 em'fm
manaSulunuad DB 10mm @ 30 cm

manaSuluuuivin DB10mm @ 30 cm



o " Ly v
VAT L ARVRRYATY 10 cm
fMuALIIaY 50 Kg/m2
dguanulasany 13
ATIDTBUNTIBA
wviesnhminus = 1654 Kg-m
iasinhminianys = 1654 X 3.5
= 5789 Kg
usanainsuniaueuiuld
=025, A [1-(1/40t)’]
= 0.225 X 300 X ((10 X 250 ) /2)[ 1 - (260 /(40 X 13)) ]
= 73828 > 5789 Kg
suhuldinamaiusnnntasiga
ATIVABVUTANDY

' a da 4
mizsusufsuiifiadusnusay
= (50 X 54X 64X 13)/(13X250)
= 0.7 Kgfem'
: A 4 o <4
ﬂu’]ﬂlﬁilﬂﬂuﬂﬁﬂuiu1ﬁﬁﬂ~1ﬂﬂuni’ﬂ
=(0464) X (£(1+0057(N/Ag))"

12
= (0.464 ) X ( 300( 1 + 0.057 ( 5789 / ( 10 X 260 ))))
= 8.55> 0.7 Kgfem'

A 4 - y L% L%

usufieunianmiminnay

= 1654 X 1

= 1654 Kg
24 .
WUNTBITU

=13 X 40

=520 cm

223



t 4
Auumitsusafoy
= 1654 / 520
2
= 3.18 Kg/em

v o P
auiuldmanaSuswaulesiiqa

arvmeuluuA
Tuandidssnnmsvssnauuseailn
M =wL'/2
=(1654 X (1))/2
= 827 Kg-m
Z  =bt /4
= (10X (40)) /4
= 4000 cm3
f, ¥93R8UNTA =M /Z
= (827 X 100 ) {4000
= 20.67 Kgfem'
£ fweuldvesnounda =04 il
=0.4(300)
=725 2067 Kgfem
ﬁ"qﬁ"u'h’t'mﬁnm?umu'luﬁﬂﬂﬁqn

90 M/ ot = (827 X 100) /(0.9 X 300 X 10 X (40 ))

= 0.0191
W =002
P =wL'/fy

= ( 0.02 X 300 ) / 4000
= 0.0015

A, =po
=0.0015 X 10 X 40
=06 cm’

W 1-Domm dauduqMindnsmnniesiiqe

224
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R o
manaSusunnieoiiga

A

w  =00025XDbXt

=0.0025 X 100 X 10
=2.5 cm fm

A, =0.0015XDbXt
= 0.0015 X 100 X 10

=15 cmzlm

Vv 9 o\
Qs

Amuannuudausvensuniavaizosauuy 140 Kg-cm
fnusdguanulasany 1.3
fmuayulunisen 4 45
fnualdygasn 299
[} « o o o
niwuisfigensu ldvavasauuunaufiudises
172
= 0.42( £)
12
=0.42( 140 )
= 497 Kg/em”

AT vTBUMIIENI IuMIanVaIaBALDY

MU M = 174 Kg-m/m
130 =174 X 3.5
= 609 Kg-m
Tugdausanida
Z, =bt/4

y
=(250 X (10)) /4
| = 6250 cm’
f ¥8INBUNTA = (M,)/Z
= (609 X 100 ) / 6250
=974 > 497 Kg-cm'

i 4
aniuds 1FmanasusuTuudaa
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MM /£bd = (609X 100)/( 140 X 250 X (5 ))

= 0.0696
W = 0.073
2
P =WE' /g,

= (0.073 X 140 ) / 4000
= 0.0026

Ag, =0.0026 X 100 X 5
=128<15cm/m

v o - 2
Aniuluuamlg Ay, = 1.5 cm /m

AMUHQUIN M, = 261.6 Kg-m/m
B =261.6 X 2.5
= 654 Kg-m

4
Tuuditosninyulumssn

!

M, =P,Y, tan O

X

= (( 2400 X 0.1 X 2.6 X 1.3 X 2.5) /2 )( 0.05 / tan 45°)

=51 Kg-m
Tugdavesnihda:
Z,  =bt /4

= (250 X (10))/4
= 6250 om
f ¥BINBUNTA = (M, +M,") / Z,
= (705 X 100 ) / 1000
=7.05 > 497 Kg-cm'
FofudociminntuuTuwuddn

NAM/Lbd = (705 X 100 ) /(140 X 250 X ( S ))

= 0.0806
w = 0.085
4
pH = ch / fy

= ( 0.085 X 140 ) / 4000

= 0.0029
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Ag, =0.0029 X 100 X 5
=145<25em/m
@ : 9 2
A luvnld A, = 2.5 cm'/m
manauluuuan DB 10mm @ 30cm

wmanesuluiuavm DB 10 mm @ 30 cm

LTI 3 DB 12mm 2 fuserSnugateda
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- 73 v-;v b 4
AU UARNIY U 10 cm
2
fMuuausay 50 Kg/m
mguanulasany 13
ATIVABVUIIDA
1 4
W minus = 3534 Kg-m
» i 4
KRS UIMminanae = 3534 X 2.65

= 9365 Kg
P o o
usinanasunsaveusula
=0225f, A, [ 1-(h/40t) ]
= 0,225X300X ((10X265)/2)[1-(260/(40X 13))" ]
= 78257 > 9365 Kg

F
g @& B 4
s dimanmTusnuiesiga

ATINTBUUTAUABY
' a da d
MUBLT AR UTRATUDINUTION
= (50 X 64X 8X13)/(13 X 265)
= 1.25 Kgfem'
s a 4 o = Y\
misusaReunseusuldvaneunia -
= (0464) X (£'(1+0.057(N/Ag)"
= (0464 ) X ( 300( 1+ 0.057 (9365 /( 13 X 265 )))) "
=88 > 1.25 Kg/em’

¥
v

- d
AuiulgmdniaSudnnulesiiqa

asoaeu Ty
¢ 4
Tutruaiiisannuseay = 0
A Y
Twudiilsssimbmin = 0

v
LA 7

P
AuiuMimdneSudnautosiiqa
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- o
manmSusuauiesiiga

Ay  =00025XbXt

= 0.0025 X 100 X 10

=2.5 cm'fm
A, =00015XbXt

= 0.0015 X 100 X 10

=15 cmzlm
dmurnnuudausivesnsunavasasauuy 140 Kg-om
fmusmguanulasany 13
dmuayulumsen 45°
fvunldgaun 2 M
mizsussisiiseniyiduarosamniasfiudives

=042(£")"

= 042(140)"

= 4.97 Kgfom'

AT WTBUNUBUIAUNILAVAEOBANYY

MR M = 405.6 Kg-m/m
n3e =405.6 X 2
=811 Kg-m
Tugdnusanidn
Z, =bt /4

y
=(200X (10)) /4

= 5000 cm?l
f UBINBUNTA = (M, ) /Z
= (811 X 100 ) / 5000
= 16.22 > 4.97 Kgcm
FoiudealimdnmsusuTuudsn

A M/£bd” = (811 X 100 ) /( 140 X 200 X (5 ))
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= 0.1158
w = 0.125
14
P =W/,

= (0.125 X 140 ) / 4000
= 0.0044

Ay, =0.0044 X 100 X S
=22>15cm/m

v & a 2
Antuluuamld A, =22 om’/m

MUUUIWIN M, = 179 Kg-m/m
5L =179 X 2.6
= 465 Kg-m
Tuudiiteatnya lumsen
M' =P,Y, O

= ((2400X0.1X2.6X 1.3X2)/2)(0.05/tan 45°)

= 41 Kg-m
Tugdaveanthda

Z, =bt /4

X
=(260 X (10)) /4
= 6500 cm3
f,v8300UNTA = (M, + M, ) /Z,
= (506 X 100 ) / 6500
=7.78 > 497 Kg-om®
sofudeBindnasuiu Tuudda

NN M/f/bd = (506X 100)/( 140 X 260 X (5 )})

= 0.0556
w = 0.058
[4
P =WE/f,

= ( 0.058 X 140 ) / 4000
= 0.0020



Ag, =0.0020 X 100 X 5
=1<25 cm2/ m
o 3 2
Anuluiwv ¥ A = 25 cm'/m
manaSyluuuaf DB 10mm @ 30cm

wmaneSyluy DB 10mm @ 30cm
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WALL 17

.
- U =as ) 4
Qs

i 4
w 17 Dhumilsdmsudures 18 musuise
S UANIIHU 10 cm
) "
S Ymdndwanlesiina

- 4
maneTudnaulosiiaa

Ay =00025XbXt

= 0.0025 X 100 X 10

=25 cmzlm
A, =00015XbXt

= 0.0015 X 100 X 10

=15 cmzlm
fIMUARNUNTINTIVIABUNT AV IS BRI 140 Kg-cm
fmuadaguanuilasade 13
fanunyulumssn 45°
fnualdgaon 299
miwiusdiiveuiudvarasaumnuasfiudiso

=042(£)"

= 0.42( 140 )"

= 497 Kg/em®

ATITBUMIIBIINUMTENVAUT DALY

MYUUIN M, = 38.4'Kg-m/m
n3o =384 X 2.54
.; = 98 Kg-m
Tugdavesmbhdia
Z, =bt /4

y
= (254 X (10)) /4

= 6350 cm’
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f UBINOUNTA = (M, ) /Z
= (98 X 100 ) / 6350
= 1.54 < 4.97 Kg-cm'
Foiudo i anaSuduTuuuddn

Tl a, =15m'm

MUUUMTN M = 16.6 Kg-m/m
e =16.6 X 0.8
= 14 Kg-m

¢ 4
Tuwatiisannyulumsen

!

M, =P,Y, ftan O
= ((2400X0.1X2.54X 1.3X0.8)/2)(0.05/tan 45°)
. = 16 Kg-m
Tugdavsaniign
Z, =bt /4
= (80X (10))/4
= 2000 cm’
f VOIABUATA = (M, + M)/ Z,
= (30 X 100 ) /2000
= 1.5 < 497 Kg-cmt
suiulidealminasusuTuuudda
v l¥ A, = 2.5 cm'/m
ey luuwan DB 10 mm @ 30 cm

wmanaSuluuuva DB 10mm @ 30 cm



WALL 18

;

v
- o Qs ¥
bod

o
w 18 Whumiladmsuiuwes 1 181Fd msuTuuse
M UaNTINUY 10 cm
. P
-~ Mimdndwulesiiqe

-~ 4
mdnaSudwuiesiiga

A, =00025XbXt
= 0.0025 X 100 X 10
= 2.5 cm'fm

A, =00015XbXt

= 0.0015 X 100 X 10
2
=1S5cm/m

- 4 -3 _~
&

AN URINMUIEUSIABUNTAYIL D BALLIL
fvusdquanulasany
fhnuayulunisen
fnunldgaon
nJaausqﬁqﬁuﬂus"u‘lﬁwmeaxmmmzlﬁuﬁﬁaa
=042(£))"
= 0.42( 140 )"
= 497 Kglem'

ATIDABUMH NI IUMIBAVATORANYY

AUUYIAY M, = 38.4 Kg-m/m
3o =384 X 55
=211 Kg-m
Tugdaveaniidn
Z, =bt /4

¥y
= (530 X (10))/4
= 13750 cm

140 Kg-cm
13

45
299

234
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£ UBINDUNTA = (M,) /Z
= (211 X 100 ) / 13750
= 1.53 < 497 Kg-om"
gofulideaWindnmsusuTundida

wameld A, = 1.5 cm'/m

MUMUIYTH M, = 42.77 Kg-m/m
n3o = 4277 X 0.8
=342 Kg-m
Tuudiitesnnyulumsen
Mx’ = PyY, ftan e
= ((2400X0.1X5.5X0.8X 1.3)/2)(0.05/ tan 45°)
= 58 Kg-m
Tugdaveanivia
Z  =bt /4

g
=(80 X (10))/4
= 2000 cm
f UBIABUNTA = (M, + M) /Z,
A = (922 X 100 ) / 2000
= 461 > 497 Kgom
Futulidea Wi nieSusuTumudsn
T le Ay, = 2.5 cm’/m
mdneduluuad DB 10mm @ 30 cm

mﬁmfﬁuluuuwm DB 10mm @ 30 cm
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- U va'u
fnuarITanIN ‘ 13 cm
2
fnuausiay 50 Kg/m
fmgunnulasany 13
ATIVABVUIIOA
t 4
WUIT Il N = 5368 Kg-m
4 y
AR I eI DI = 5368 X 5.4
= 28987 Kg

usanavnsundaveusyls
= 0.225 fo' ALl -(h/40t)’]
=0.225 X 300 X (( 13 X 160) /2 )[ 1 - (375 /(40 X 13))’ ]
= 43871 > 28987 Kg

¥
o/ &

- P2
aaiulfmanaudwauiesiga

RIIVTOUUTAUNDY
' a da d
misusufsunnavuIANTIaY
\ =(50 X 8 X 10.15 X 1.32)/( 13 X 160 )
=2.58 Kg/em”
. a 4 v ay <
migusufounseusuldusensunsa
12
=(0464) X (£'(1+0.057 (N/Ag)))
12
P = (0464 ) X (300 1 + 0.057 ( 28987 / ( 13 X 160 ))))
=10.76 > 7.14 Kg/em
o d:l - y o ]
usufiouifanmhminussnavuteuila
= (5368 X 280) /(85 X 13 X 2)
=714 Kg
i 4
fafulfmdnasudwauntosiiqe
nywoouluud

Tuuudanuuas



M, =WL/8
=50 X375 X (54) X 1.3/8

= 888 Kg-m
Tuusmuuuan
M, =WL7S8
=50X 54X (375) X 13/8
= 616 Kg-m
Tugdavsanidin
v =bt /4
Z, =(540X(13))/4
= 22815 om
Z, =(315X(13))/4
= 15843 cm’

f, YBIABUNTA =M / Z

M,/Z,  =(888 X 100)/22815
= 3.89 Kgfom
M,/Z,  =(616X 100)/ 15843
= 3.8 Kgfom
£, foauldussnsunia = 0.4 ()"
B\ X
= 0.4(300)
= 7271 > 56

Tuudiitesnnmyussynuusoudla
M =wL'/8
= (5368 X (28))/8
= 5260 Kg-m
Z  =bt/4
=(13X(82))/4
= 21853 om’
£, YBIABUNTA =M /Z  °
= (5260 X 100 ) / 28153
= 24 Kgfom®



¥
Fuiuds Wi nsuTuuudusSnaysaila

a1n ML bd” = (5260 X 100) /(0.9 X 300 X 13 X (82))

= 0.0222
W = 0.023
p =W /fy

= (0.023 X 300 ) / 4000
= 0.0017
A, =fhd
=0.0017 X 13 X 82
2
=181 cm -
-~ L] H A A
¥ 1-Tomm 1Snaumiledsadla daudugldindnduiesiiqa

- o
wiinafuduaniesiiga

A, =00025XbXt
= 0.0025 X 100 X 13
=3.25 cm'fm
A, =00015XbXt
= 0.0015 X 100 X 13
= 1.95 cmz/m
fnuan s sRBUNT AYHZABAILIL 140 Kg-cm
fmuasiguanuiasaiy .13
fmuayulumson - 45°
\ fmunldgaon 299

1 P P o -]
nisusargeusuldvasasanuunasinudises
1 12
= 0.42( £)
12
= 0.42( 140 )
2
= 4.97 Kgfom

mmtmunu"mmdumwmmzuammu
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mﬂuuﬁs_my = 2191 Kg-m/m
u3e =2191 X 54
= 11831 Kg-m
Tugdaveaniida
Z, =bt /4

b4
=(540 X (13)) /4

= 22815 cm’
f ¥0RBUNTA = (M, ) /Z
=(.11831 X 100 ) / 22815
= 51.86 > 4.97 Kg<cm_
Fufude MmdnasusuTuuddn
NN Ry=M,/Pbd = ( 11831 X 100) /(0.9 X 540 X ( 6.5 )"
= 5185
Py =WE /f, (1-(1-(2R/0858" )"
= (( 0.85X 140)/4000)(1( 12X 57.62)/0.85X 140)")
= 00179
Ay,  =0.0179 X 100 X 6.5
= 1165 >1.95 cm’/ m

N safulunndad Ay, =11.65cm'/m
AWUMINTN M, = 690 Kg-m/m
n3e . =690X3
= 2070 Kg-m
Tuudiitesinyulumson
~__ M,' =PyY, /tan 0
= ((2400X0.13X 1.6X 1.3X3.75)/2)(0.05/ tan 45°)
=79 Kg-m
Tugdaveanihdn
Z, =Bt /4

=(300X (13))/4
= 12675 cm’



f UBINBUNTA = (M, + M)/ Z,
= (2149 X 100 ) / 12675
= 1695 > 497 Kg-cm~
FotudoaiminedusuTudda

MMM /£ b = (2149 X 100 ) /( 140 X 300 X (6.5 ))

= 0.1211
w =0.131
!
e

= (0.131 X 140 ) / 4000
= 0.0046
Ag,  =00046 X 100 X 6.5
=299<3.25 cm /m
sefulumavneld Ay =325 om'/m

wineTuluuian DB I5mm @ 15cm
mane Ty Tuiuaumne DB 10mm @ 20 cm
eI DB 12mm 2 idussuninagaveuils



v
- v Qs v
ol

fnuARIn 13 cm
fruAULTInY 50 Kg/m2
mgaanutiasady 13

ATVABUNIISA
rieinhmiinus = 6280 Kg-m
wilehinhuiinianus =6280 X 5.5

= 34540 Kg
usenaitpeunInoeuiud
= 0.225 fa' A1 -(B/40t)’]
=0.225 X 300 X ((13 X 330 ) /2)[ 1-(375/(40 X 13)) ]
= 90,485 > 34540 Kg

v
v W

P
faiuldmdnaSusaudesiiqa

ATIVTBVNIAUNBU
missusudouiinaiunnuseny
=(50 X 54X 10.15X 1.3) /(13 X 330)
=08 Kgfem'
14u"wumﬁauﬁ1ﬁﬁ1‘fumml'mﬁ'nmmnn?nmiau’ilﬂ
= (6280 X 0.88) /(70 X 13)
= 6.07 Kglem'
wiwusufouitvsuduldysnsunin
=(0464) X (£/(1+0057(N/ag)”
= (0.464 ) X (300( 1 + 0.057 ( 34540 / ( 13 X 330 )"
= 9.7 > 6.07 Kgfem'

v
L 4 a

o
AaiuldimdnaSudnudeeiige

Asmaeu T
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Tudidlesnnusaay
M =WL'/8
M, =WL'/S8
=(S0X 375X (55) X13)/8

= 888 Kg-m
M, =WL'/8
=(S0X 55X (375) X 13)/8
=616 Kg-m
Tugdoysamhia
Z  =bt /4

Zy  =(540X(13))/4
= 22815 om
Z, =(375X(13))4
= 15843 om
f UBIABUNIA =M /Z
M, /7, =(888 X 100) /22815
= 3.89 Kg/om
M, /Z, =(616X 100) /15843
= 3.8 Kg/em'
\ - Tuudiilesmnmsvssgauusesdla
M =WL'/2
= (1216 X (08)) /2
= 389 Kg-m’
Z  =bt/4
=(13X (67))/4
= 14586 cm’
f, YBIABUNIA =M /Z
= (389 X 100 ) / 14589
= 2,66 Kgfem

242
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£ fiwoulfusanounin =04 (£)" ,
. =04(300)
=72>389 Kglem =
Fofuldmanasudmaudoiinn

. 4
manaSudwauiesiiga

Ay, =00025XbXt
= 0.0025 X 100 X 13
2
= 3.25 cm fm
A, =00015XbXt
= 0.0015 X 100 X 13
= 1.95 cm fm
dmusanuudassnsuniavasosauuy 140 Kg-cm
fnusdquanioenny 1.3
fnuayulumssn 45°
fnualdgaen 290
1 2 d o -]
milgusimanoeuduldvarosauuunasinudises
) =042(£)"
12
= 0.42( 140 )
= 497 Kg/em'

AT DTBU NN UNTENY AL BORIUY

<

FUUMIAL M = 981 Kg-m/m
n3e =981 X 3.3
= 32373 Kg-m
Tugdtrvsaniida
Z, =bt/4

y
=(330 X (13))/4

= 130425 cm.

f UBINBUNTA = (M,) /Z



= (32373 X 100 ) / 13942.5
= 23.22 > 497 Kg-om
gariudss MimaniaSusuTunudan

NN M /£ bd =(3237.3 X 100 ) / ( 140 X 330 X ( 6.5 )

= 0.166
w = 0.186
14

Py =W/,

= (0.186 X 140 ) / 4000
= 0.0065

Ay,  =0.0065 X 100 X 6.5
=423 cm/m

[y : A 2
suiuluiuanld A, =423 > 1.95 om /m

MUUUIYIN M = 369.4 Kg-m/m
DEL) = 369.4 X 3.75
= 1385 Kg-m

¢ A
Tuuuaiesnnyulumsen

’

M,' =P,Y, /tan©
= ((2400X0.13X3.75X 1.3X3.1)/2)(0.065/tan 45°)
\ = 153 Kg-m
Tugdaysanthdn
Z,  =bt/4
= (375X (13)) /4
= 15843.75 cm’
f UBABUNTA = (M, +M,") /Z,
= (1538 X 100 ) / 15843.75
=971 > 4.97 Kg-om_
FuiudealindnauiuTuuddn
VN M/ bd = (1538 X 100) / ( 140 X 375 X (6.5))
= 0.0693

W =0.073

244



P =WE/f,
= ( 0.073 X 140 ) / 4000
= 0.0026
Ag,  =0.0026 X 100 X 6.5
=1.69 <325 cm/m
suluavmald Agy =325 om' /m

maneSulunuans DB 10mm @ 15 cm
maneSy luuuavang DB 10mm @ 20 cm

L TUNLAY DB 12mm 2 (fuseuuinugavsila

245



frusKIann 13 cm
2
famuausay 50 Kg/m
mguanulasadiy 13
ATIDABVNTION
HASINhinue 3765 Kg-m

mladmhmindanus
= 3765 X 5.4
= 20331 Kg
usanafineuninoeusuld
02256, A, [1-(h/40t) ]
=0.225 X 300 X ((13 X 260) /2)[ 1 - (375 /(40 X 13)’ ]
= 71291 > 720331 Kg

b 4
v W

P
datiudimanaFudwanlesiine

ATIDABUUTAUABY
i - dam 2
HuUsARBUNINATUINLTIY
=(50 X 8% 10.15 X 1.3 /( 13 X 260 )
= 1.6 Kgfem'
[) & 4 - J s o - []
wihgurufeunfrtunmhiminurmauinuseada
= (3765 X 09) /(80 X 13 X 2)
2
= 1.62 Kg/om
' a  d o o
migusufsunesusuldyeinsunin
= (0464) X (£(1+0057 (N/Ag)"
= (0.464 ) X (300( 1+ 0.057 ( 20331 / ( 13 X 260 ))))"”
=931 > 1.62 Kg/em'

v
v @

- d
fniuldimdnaSusnnulesiiga
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L L ]
Tuwustilesnnusay
M  =WL'/8
M, =WL/8
=(50 X 375X (54) X 13)/8

= 888 Kg-m
M, =WL/8
=(S0X 55X (375) X 13)/8
= 616 Kg-m
Tugdavsamhda
Z  =bt/4

Z;  =(S540X (13))/4
= 22815 om’
Al = (3.75 X( 13 )2)/4
= 15843 cm
f, YOIABUNTA =M /Z
M, /Z,; =(888 X 100) /22815
* = 3.89 Kg/om'
M, /Z, =(616X 100) /15843
=3.8 Kg/om'
Tuudiitesnnmsussqnuusesdla
M =wL/8
= (3765 X (09 )2) /8

= 381 Kg-m

Z  =bi /4
=(13X(80))/4
= 20800 cm’

£ =M/Z

]

= (381 X 100 ) / 20800
= 1.8 Kgfem'



< 172
£ noouldvasnsunia =04 (1)
12
=0.4(300)
| 12
=72>389 Kglom
v o - P
auiulindnaSusuaulssiige

a P!
manwIudnudesiiga

A, =00025XDbXt
= 0.0025 X 100 X 13
=325 om /m
A, =00015Xb Xt
= 0.0015 X 100 X 13
= 1.95 om fm
A UARNNUIINTIVBIRBUNTAYIZO DALY 140 Kg-cm
fmusmguanulasany 13
fmuayulumsen 45°
fmunldygaon 299
1 & d o o
wiwusiAsneeniulAvasabauuuasiiud e
12
=042 1))
12
= 0.42( 140)
11
= 497 Kgfom'

\ ATI0MRUMIENTIIUMIE NV DBALLY

AMUUUIBYL M = 774 Kg-m/m
EL) =774 X 3.7
= 2864 Kg-m
Tugdaveanihda
Z, =bt/4

y
=(370X (13)) /4

= 15632.5 cm’



f UBINOUNTA = (M, ) /Z
= (2864 ) X 100 )/ 15632.5
= 18.32 > 4.97 Kg-em’
snfudeldindnesusuTuauddn

MM /£'bd” = (2864 X 100 ) /( 140 X 370 X ( 6.5 )

= 0.1308
w = (0.143
4
pv o ch / fy

= (0.143 X 140 ) / 4000
= 0.005
Ag,  =0.005 X 100 X 6.5
=325>195 om/m
sfulunndng A, = 3.25 cm’/m

AU M, = 415.1 Kg-m/m
uso =415.1 X 3.15
= 1307.56 Kg-m

¢ A
Tumumuam1ﬂqu'lun1wn

5

M, =PyY, ftan 9
= ((2400X0.13X3.75X 1.3X5.3)/2)(0.065/ tan 450)

= 202 Kg-m
Tugdavsanthda
Z,  =bt/4

x
=(315X (13))/4
= 13309 cm3

f VOIRBUNTA = (M, + M, ) /Z,
= (1509.56 X 100 ) / 13309
= 1134 > 497 Kg-om'

FaiudesMindnmSusuTuudsn

N M/£'bd’ = ( 1509.56 X 100 ) /( 140 X 315 X (6.5 ))

= 0.081

249



W =0085
Py = Wfo' / fy
= ( 0.085 X 140 ) / 4000
= 0.003
Ag,  =0003 X 100 X 6.5
=193 <325 cm /m
sufuluanvnald Agyy =325 cm'/m
manesuluiuai DB 10mm @ 20 cm
manedy v DB 10mm @ 20 cm

IS ALY DB 12mm seuyouila

250
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o\ N4 vﬂ'v
frussanu 13 cm
2
fruaisIaY 50 Kg/m
fmquanulasnady 13
ATIDTDVIIIBA
t 4
HUS I = 5427 Kg-m
E »
HuTulmnanua =5427 X 8

= 43416 Kg
e « o
usananasunIngsusuld
=0.225 f, As[l-(h/40t)3]
= 0.225 X 300 X ((13 X 800 ) /2)[ 1-(375/(40 X 13)) ]
= 219359 > 43416 Kg

ATVABVUTAUNBY
. a da d
HVUIGUTIURBUNINAYUINUTIOY
=(50 X 54X 10.15 X 13) /(13 X 800)
= 03 Kgfem'
] - d o ~
'Huﬁﬂlliilﬂﬂuﬂﬂﬂu7u1‘¥ﬂﬂ¢ﬂﬂuﬂ5ﬂ
=(0464) X (£(1+0.057(N/Ag )
= (0464 ) X ( 300( 1+ 6.057 ( 43416 / ( 13 X 800 ))))"”
=89> 03 Kglm

v
e ' J
aniulfimdniaSudmanissiiga

n1waeuTunma
¢ 4
Tuudiownussay
2
M, =WL/8

=50 X375 X (8) X 13/8
= 1950 Kg-m
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2
M, =WL7/8
=50X 8X(375) X13/8

=914 Kg-m
Tugdaveinihdn
Z  =bt /4
Z, =(800X(13))/4
= 33800 cm’
Z, =(375 X (13 )2)/4
= 15843 cm’

f YBINBUNTA =M /Z
M /Z, =(1950 X 100 ) / 33800
= 5.76 kg/om
M, /Z, =(914X 100) /15843
= 5.76 Kg/om'
£ Mosuldusenounin = 0.4 £ )"
= 0.4 (300)"
=721> 56
dauduq Mindnduautesiige

R 4
mineFudnnudesiia

*

Ay =00025XbXt

= 0.0025 X 100 X 13

=3.25 em /m
A, =00015XDbXt

= 0.0015 X 100 X 13

= 195 om fm
fnuannuudausesnsunIavaizosauuy 140 Kg-cm
fnusdigquanulasaniy 1.3
fmuayulumsen 45°

fvunldyaon 299



] 4 c‘ o o
14u'wuﬂmmﬂuiu'lé"um:nﬂﬂuunuazmnﬁﬁm
172
=042( 1))
12
= 0.42( 140 )
2
= 497 Kg/em

mmuanwu'musdummmmwamuuu

MUUUIAL M = 774 Kg-m/m
n3o =714 X 3.7
= 2864 Kg-m
Tugdayeamivia
Z,  =bt/4

y
= (370X (13)) /4

= 15632.5 cm’
£ VBINBUNTA = (M, ) /Z
= (2864 ) X 100 )/ 15632.5
= 1832 > 497 Kg-om'
Fufude s Fminesusy Tuadsn
VN M /£ bd = (2864 X 100) /( 140 X 370 X ( 6.5))
= 0.1308
W =0143
py =W/t
= (0.143 X 140) / 4000
= (0.005
Ag  =0.005 X 100 X 6.5
=325>195 ecm7/m
safulunndad Agy =325 cm'/m

MUUUIYIN M, = 415.1 Kg-m/m

VEL) =415.1 X 3.15
= 1307.56 Kg-m



s 4
'fmuumummnqu'lummn

14

M, =P,Y a0

= ((2400X0.13X3.75X 1.3X5.3)/2)(0.065/ tan 45°)

=202 Kg-m
Tugdausaniida
Z, =bt/4

=(315X (13))/4
= 13309 cm’
f U8NBUNIA = (M, +M, ) /Z,
= (1509.56 X 100 ) / 13309
= 1134 > 497 Kg¢m

aatudsfvaneSusuTnuudda

YINM/Ebd = (1509.56 X 100) /( 140 X 315 X ( 65))

= 0.081
w = 0.085
{4

Pv. =W /1

= ( 0.085 X 140 ) / 4000
= 0.003
Ay =0003 X 100 X 6.5
=193 <325 cm/m
LY : 2
sutulunav g Ay, = 3.25 cm /m
manesylunuane DB 10mm @ 20 cm
waneFylunurvm DB 10mm @ 20 cm

T UNLAY DB 12mm Ssu¥suila

254
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L) Vv vﬂ;v ) 4
MrusHInIn 13 cm
2
BT TICAT BT S0 Kg/m
mguanulasany 13
ATIVABUUIISA
1
wusFuminue = 6643 Kg-m
t 4 9y
Tl intinnavue = 6643 X 3.1
= 20593 Kg

usenaiinouniaoeusyld
= 0.225 f; ALl -(h/40t) ]
=0.225 X300 X 10 X 140 [ 1-(375 /(40 X 13))’ ]
= 38387 > 20593 Kg

A
v &

- <
fniuldimdnmIudauiesiiga

AT IVTBUNTUABY
' - da 4
wisgusafountiaiunInusiay
=(50 X 54X 10.15 X 1.3 ) /(13 X 140)
= 1.95 Kg/om'
[ - d a ; 3 o - ‘
msusudsuiiiatunmhminusinuinayesdla
= (1779 X 0.75) /(13 X 67 X 2)
2
= 0.86 Kg/om
L) A o«
mizgusufsuiiseuiuldvesnsunsa
= (0464) X (£/(1+0057 (N/Ag )"
= (0.464) X (300( 1 + 0.057 ( 20593 / ( 13 X 140 ))))"”
= 10.30 > 1.95 Kgfom
k4
L L4 ) 4
AnduldimdnoFudnnulesige

ATIDTDU NN
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¢ A y @
Tyvadssnmbminussyn
2
M =WL /2

= (1779 X (0.75) ) /2

= 500.34 Kg-m
Tugdavsamiidia
Z  =bt/4

=(13X(70)) 4
= 15925 cm
f'ypanoUNIA =M/ Z
= (150034 X 100) / 15925
2
= 3.14 Kg/om
< o 112
£ noouldvesnsunin =04 (£)
12
= 0.4 (300 )
172
=72>3.14 Kglem
 d
o -« - 4
A imaneSudunutesiiaa

4 - P
manwSudnnulosiiga

Ay =0.0025 X b X t

= 0.0025 X 100 X 10

=25 cm'/m
A, =00015XbXt

= 0.0015 X 100 X 10

=15 cm'/m

v e

fnuaaNuuwTvBInBunTAYMTas AL 140 Kg-cm
fimuadiguanulasany 1.3
fmuayulunisen 45°
fnualdyaon 2 98

] s d o -4
misusiatioeusuldvazasnuuunanfudises
2
= 042( £,)
12
= 0.42( 140)



ﬂi')ﬂﬂ'ﬂﬂ“ﬁ')ﬂlliﬂuﬂﬁﬂﬂ’dﬂ!zﬂﬂﬂll‘mj

AUUUIN M = 483.3 Kg-m/m
n3e = 4833 X 24
= 1160 Kg-m
/ Tugdnveanmhda
Z  =bt/4

y
= (240 X (13))/4

= 10140 cm
f VBIABUNTA =M /Z
= (1160 ) X 100 ) / 10140
= 1144 >4.97 Kg-om
sufudeadininmsuiuTunudsn

NIM/£bd = (1160 X 100) /( 140 X 240 X (6.5 )))

= 0.0817
w = 0.086
14
Py =WE /g,

= ( 0.086 X 140 ) / 4000
= 0.003

Ag,  =0.003 X 100 X 6.5
=195 cmz/ m

b
v @

Aninluuanlg A, = 1.95 cm'/m

AIUHHAUIN M, = 725 Kg-m/m
n3e =725 X 3.75
= 2719 Kg-m
Tunrudiilpsnnyulumsen
M = P,Y, ftan O

= ((2400X0.13X2.4X3.75)/2)(0.065/ tan 45°)

= 70 Kg-m
Tugdavsaniida

z =bt /4

X

257



= (375X (13)) /4
= 15843.75 cm’
£ ypaneunTa = (M, +M," ) /Z,
= (2789 X 100 ) / 1584375
= 17.60 > 497 Kgcm
FnfudeadindnmSusuTuuddsa

NN M /£bd” = (2789X 100) / ( 140 X 375 X (6.5 Y)

= 0.1257
w = 0.137
4 »
pH = Wfo /fy

= ( 0.137 X 140 ) / 4000
= 0.0048
Ay, = 0.0048 X 100 X 6.5
2
=3,12<325¢cm /m
& 2
aniuluuvInlg Ay, =325 cm /m
manasy lunuame DB 10mm @ 30 cm

manasyluuavan DB 10mm @ 20 cm

SuNIAY DB 12 mm 2 iduseuuSnayeulln
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o v u;v ¥
fmussiann 10 om
2
fIruALIIaY ‘ . 50 Kg/m
mquanulasany 13
ATIVABUUTIBA
o
wuasInImYinun 3551 Kg-m

afesmhmindanus
= 3551 X 2.5
= 8877 Kg
usenaiasuninseuiyld
=0225f, A [1-(h/40t)’ ]
=0.225 X 300 X ((10 X 120) /2)[ 1 - (375 /(40 X 13))’ ]
= 25310 > 8877 Kg

¥
v o

) - s
dundmaneudnautesiiga

ATIVTBULTURBY
' a Jda 4
MBS URBUNINAYUINUT Y
= (50 X 54 X 10.15 X 1.3) /(13 X 160)
= 2.27 Kgfem'
’ - Gl - ; ¥ o« -~ [
miusafouifaiunmhminussouinsveuds
= (3551 X 1.3) /(10 X 100 X 2)
= 1.78 Kgfom’
' P o
mizusufsunssusultvesnounin
=(0464) X (£(1+0.057(N/Ag)"
= (0.464 ) X ( 300( 1+ 0.057 ( 887 / ( 10 X 120 )))"”
= 9.8 > 227 Kgfem'

L4
h L

a <
AaiuldmaneSusdnnulesiina
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d
AT Tauluua )

Tuluuﬁlﬁmmmﬁmu
M =WL'/8
M, =WL'/8
=(50X 375X (25) X 13)/8
= 190 Kg-m
M, =WL'/8
=(50X 25X (375) X 13)/8

= 285 Kg-m
Tuwudveanthdn
Z  =bt /4
Z, = (250 X (13)2) /4
= 10562 cm
Z, =(375%X(13))4
= 15843 cm’

£'Y8ABUNTA =M /Z
M,/Z; =(190 X 100) /22815
= 1.79 Kgfem'
M, /Z, =(616 X 100) /15843
= 3.89 Kgfem
< ﬁ) a R
f Huouldysenounin =04 (£
12
=04(300)
' 12
=72>389 Kglm
- a d
aaiuldimdneSudununiesiiga

P
maneFudnuniesiina

A, =00025XbXt
= 0.0025 X 100 X 10
= 2.5 cm fm

A, =00015XbXt

= 0.0015 X 100 X 10
=15 cmzlm
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e 3 U Q -~
o

fnuaanudausavensunIavasoenu 140 Kg-cm
fvusdquanuasaniy 13
dmuayulumsen 45°
fmunldgaen 2 99
miztsedeiiosusufvaroeauuuiazfiudises

=042£")"

= 0.42(¢ 140)"

= 497 Kgfom'

m'maaumf'mm'luﬂnﬂn'mzaammu

AU M, = 215 Kg-m/m
EL) =215 X 2.40
= 516 Kg-m
Tugdavsanidvia
Z,  =bt /4

¥y
=(240 X (10)) /4

= 6000 cm3
f BIABUNTA = (M, )/Z
= (516 ) X 100 ) / 6000
=86 >4.97 Kg-om
FofudesdininmduiuTumudsn
NAM/£'bd = (516 X 100) /( 140 X 240 X (5 )))
= 0.0614
W =0064
Py =Wi/f,
= ( 0.064 X 140 ) / 4000
= 0.0022
Ay  =0.0022 X 100 X 5
=1L1<1Scm/m

¥ 0
datulunwitald Ay, = 1.5 om ' fm
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AUUUIVIN M, = 321.6 Kg-m/m
-
%30 =321.6 X 3.75
= 1206 Kg-m

A
Tuusiiieanmgulumsen

!

M, =P,Y fm©O

X

= ((2400X0.1X2.4X 1.3X3.75)/2)(0.05/ tan 45°)

= 70 Kg-m
Tugdaveamihdn
Z, =t /4

= (315X (10)) /4
= 9375 om’
f UBINOUNTA = (M, +M,") / Z,
= ( 1276 X 100 ) / 9375
=13.61 > 4.97 Kgom®
o q’a g o o e & o
auniudss MindnaSusuTuudsa

MAM/£bd = (1276 X 100) /( 140 X 375 X (5))

= 0.0972
w =0.104
1
pH = Wfo /fy

= ( 0.104 X 140 ) / 4000
= 0.0036
Ag, =0.0036 X 100 X §
2
=18<25cm/m
@ 3 2
Aului ¥ A, =25 cm /m
maneduuuuafg DB 10mm @ 30 cm
manaFulunyvng DB 10 mm @ 30 cm

Sy DB 12mm 2 tfuseuvesila
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- o Ay v
fMuARIrIN 10 cm
fmuausIay 50 Kg/m2
fguanulasany 13
ATIDABVUTION
wﬁqi’uxfmﬁnud =3411 Kg-m
rfauhwindanus =3411 X 1.8
= 6140 Kg
usananasuniaueusuld
=0.225 fo'As[l ~(h/40t) T
=0.225 X 300 X ((10 X 110) /2){ L - (375 /(40 X 13))’ ]
= 23201 > 6140 Kg
é’ufu‘lﬁnﬁmﬂ?uﬁm'xuﬁouﬁqﬁ
ATIVTBVIUTAUNBY
nu"muwﬁauﬁlﬁaﬁumnﬂ'mﬁnussnnn?nmﬁw‘{lﬂ
= (3411 X 0.7) /(2 X 10 X 100)
= 1.19 Kgfom’
wisusudeuiissusuldusneunia
=(0464) X (£/(1+ 0057 (N/Ag )"
= (0464 ) X (300( 1+ 0.057 ( 6140 / ( 10 X 110 )"
=9.23 > 1.19Kg/m
é’ufu‘l'ff'mﬁnxﬂ?ummuﬁﬂuﬁqﬂ
aswvevlamd
Tugdavesnihda
Z  =bt/4

=(10X(96))/4
='2.3040cm3



fYBIABUNTA =M /Z
= (208 X 100 ) / 23040
= 0.97 Kg/em
A '
Tuudiiesnnmsusipuuyeuiln
M =wWL/s
2
= (3411 X (0.7))/8
= 208 Kg-m
< 12
£ nweuliveanounia =04 (1)
12
= 0.4 (300 )
172
=72>389 Kglm
b
« &~ o d
Aatuldimanaiusuaudesiiqe

- <
manaFuswaulosiiga

A, =0.0025 X b Xt
= 0.0025 X 100 X 10
=235 cmz/m

Ay =0.0015 X b X t

=0.0015 X 100 X 10
=1.5 cmzlm

4 o L
o

AMUARMUIINITIVBINUNS AV IO BALLIL
fmuadiguanulasady
fmusyulumssn
fmualdgaon
[ - o o
wigusAse sy ldvazasauuuuaniudiies
iz
=042(£)
12
=0.42( 140)
2
= 4.97 Kg/em

AsRTBUMBENTIMMIEAYAS DBAILY

140 Kg-cm
1.3

a5
298

264
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MUNUIAL M, = 574 Kg-m/m
EL) =574 X 03
= 172 Kg-m
Tugdaveanthdn
Z, =bt/4

y
=(30X(10))/4

= 750 cm3
f VBIRBUNTA = (M, ) /Z
= (172 X 100 ) / 750
= 2293 > 497 Kg-om'
FuiuderininmsuiuTuunddn

N M/£bd = (172X 100) /(140 X 30 X (5))

= 0.1638
w =0.184
4
py =W/,

= (0.184 X 140 ) / 4000
= 0.0064

Ay,  =00064 X 100 X 5
=32>15cm/m

« o a 2
Anlulunnfld Ay, =32 om /m

MUIUININ_M, = 182.5 Kg-m/m
VB =182.5 X 3.75
= 684 Kg-m
Tunsudiiteannyulumsen
M, =P,Y, fm©
= ((2400X0.13X 1.4X1.3X3.75)/2)(0.05/tan 45°)
=53 Kg-m
Tugdavenihda
Z.  =bt /4

X
=(375 X (10)) /4
= 9375 cm’



f UBIABUATA =M, /Z,
= (737 X 100 ) / 9375
= 7.86 > 4.97 Kg-om
ﬂ"aﬂ"w’fm'l{m%nm?u%'ﬂumuﬁﬁ’ﬂ

NAOM/£bd = (737 X 100) /( 140 X 375 X (5 ))

= 0.0561
w = 0.058
4
pH = ch / fy

= ( 0.058 X 140 ) / 4000
=0.002
Ag; =0002X 100X 5
=1<25cm/m
¥ 3 2
Aaiulunavanldy Ay, = 25 cm /m
wmana sy luimds DB 10mm @ 20 cm
wmaneSu s DB 10mm @ 30 cm

iSunIAY DB 12mm 2 iduseugaiila
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o [ 7] un;u v
fruanilanin 10 cm
ATIVAOUUIIOA

t 4

WU nie = 1014 Kg-m
v E

WrsFIhminanya = 1014 X 0.9

=913 Kg

o .
usananasunsagausuld

=0225f, A [1-(h/40t) ]

=0225X 300 X ((10 X 90)/2)[ 1-(375/(40 X 13)) ]

= 18982 > 913 Kg
a*qﬁ’u'lﬁmﬂ"mﬁ?u%muﬁaaﬁqﬂ
manasusuaudssiiga
Ay =00025 X bXt
= 0.0025 X 100 X 10
=25 cmzlm
A,  =00015X b Xt
=0.0015 X 100 X 10

2\

2 fiorsanvaeiimistn
M UAR UL BIABUNT AV A DALY 140 Kg-cm
fmuadiguanunlosant 13
fimuayulunisen 45°
fmualdyaon 2 99
‘ < d o o
nuuspnve iy ldvasneruuuuasfiudives
/2
=042(£"y’
12
= 0.42( 140 )

= 4.97 Kg/om'

267



m'maeundwtm'lumwﬂ'uawammm

MO M, = 843.8 Kg-m/m
n3e =843.8 X 0.9
= 760 Kg-m
Tugdavesnthén
Z, =bt/4

y

=(90 X (10))/4

= 2250 cm’
f YBIABUNTA =(M,)/Z

= (760 X 100 ) / 2250

= 3377 > 497 Kg-om'

dufudos dimdnmduiy Tuansdn '

910 M /£,bd’ = (760 X 100) / ( 140 X 90 X (5 )}

= 0.2413
w = 0.291
'
Py = Wf, /fy

=(0.291 X 140 ) / 4000
= 0.01

Ay  =001X 100X 5
=5 >15cm/m

faiulumaml¥ Ay, = 5 om'/m

MUUUIVIN M, = 451 Kg-m/m
EL) =451 X 3.75
= 1691 Kg-m

s A4
Tuwusiiissnnyu lumsen

M, =P,Y, fan©
= ((2400X0.1X0.9X 1.3X3.75)/2)(0.05/ tan 45°)
= 27 Kg-m

Tugdavsanihda

268
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Z,  =bt/4
=(375% (10)) /4
= 9375 cm3
f YBIABUNTA = (M, +M, ) /Z,
= (1718 X 100 ) / 9375
= 1832 > 4.97 Kg-cm”
FofudesimdnasusuTudda

2
NAM/£'bd = (1718 X 100) /(140 X 375 X (5))

= 0.1309
W = 0.143
[4
Py =W I,

= ( 0.143 X 140 ) / 4000
= 0.005
Ag, =0.005 X 100 X §
= 2.5 cmzl m
o« 5 2
daluluiavml¥ A, =25m m
wmanaTuluiuan DB 10 mm @ 15 cm ‘

wanasylunuavan DB 10 mm @ 30 cm



3

X
6.2 NIVONHUIVNWH
a 4
qUYA vy = 10 cm
y o 4’ 2
Wnuniu = 240 Kg/m
t 4
auyfmhmines = 200 Kgfm
U = 17LL+14DL
= 1.7 (200)+ 1.4(240)
= 676 Kg/m
FLOOR _S1

AUTU = 543m AN = 55 m

wosaniuiiy two-way stab

m = S =543 ~1
L 55
mdudssdans  Tuwwwdvin = o044
Tuudayr = 0.029
Tuwud M = Cws2
= 0.044x676x(5.43)2 = 876 Kg-m
¥ =300 f = 4000 KSC
W p. =035p,
P, = 085 x 617
f, 6117+,
= 0.85(083x300) x __6117 _
4000 6117 + 4000
= 0.0322

Pox = 035x(0.0322) = 0.0081

a2 = M x 100

¢ P, b(1-0.59 ( pxf,)
£

(]

270



f

= 876x100

0.9x0.0081x4000x100x( 1- 0.59 x ( 0.0081x5000 )

300
= 26.1
d = 5.11
9 a4 =7
st Ry, = ___ M
2
bd
= 876
(0.9 1) 70)2
= 19.864
! 12
P = 085f (1-(1-_2Rn ) )
f, ( 0.85f,)
7
= 0.85x300 (1 -(1-2(19864)) )
4000 0.85x300
= 0.0051
Ag = Pbd
= 0.0051x100x7 = 3.57 cm?m
v
1% DB 9 mm @ 20 cm WemeaiiAn1a
fioranvaaTINGgn
fnuAnUIYTIveIRBUNT AYRISBAILL 140 Kg-cm
fmuadiguauiasany 1.3
fmuayulumsen 45°
fmualdyeon 2 99
] < d‘ o a
mizasedesusy ldvazosauuunasfiudises
2
= 042(£)
12
= 0.42( 140 )

= 4.97 Kg/om'
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aswmeymsnslunMIgnvaaeauYy

TudiiAatu = 844.5 Kg-m/m
3o = 8445 X 5.5
= 4645 Kg-m
Tuwudiitssninyulumsen
M, =P,]Y, tan O
= (( 2400 X 0.1 X 5.5 X 5.5 X 1.3) /2 )( 0.05 / tan-45%))
=236 Kg-m
Tugdaveaniida
Z,  =bt /4
=(550 X (10)) /4
= 13750 om’
f UBIABUNTA =(M,+M,)/Z,

= (4881 X 100 ) / 13750
= 3549 > 497 Kg-cm'

f
aatudsemaneSusuTuudsa

00 M/£'bd’ = (4881 X 100) /( 140 X 550 X (7.5 ))

= 0.1127
W =0.121

’
p - =wi/f

= (0.121 X 140 ) / 4000
= 0.0042
A, =0.0042 X 100 X 7.5
=3.15 cmz/m
v o 2
ANUlY A =315 cm /m

¥imana5y DB 10mm @ 25 cm NIEBIRANN

aql

.
MANESULUY DB 10mm @ 25 cm WeAEIRANN

1 4
MANSUAN DB 10mm @ 20 cm NIHOINANN
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FLOOR S2 .

Mud = 2.25 m $ET = 543 m
Ansaniuilu two-way stab

M =CwS = 005x670x (225 )2 =171 Kgm
Wda=7cm, t=10 em

R, =MU - 171 _ 3g

dbc2  0.9x1x72
P = 085F (1-(1-_2Rn ) )
f, ( 0.85f,)

0.85x300 (1. ( 1. 23.88) ')
4000 0.85(4000)

0.009 < P,

Ag = pPbd = 0.0009x100x 7= 09 cm?-m
¥ DB 10mm @ 30cm %2 Mg
o anvahnIngn
MYUARNUITIUTIUBIABUN T AYIZ R DALY 140 Kg-cm
fmusiiguanulasany 1.3
fvuayulumsen 45°
fnunldgaon 2 99
wiwusdefisensudvarnsamniaufiudives
= 042(£)"
= 0.42( 140 )
= 4.97 Kgfom'

ﬂ‘i')ﬁﬂﬁﬂﬂﬁ')ﬁlﬁi‘luﬂﬁﬂﬂﬂﬂltﬂﬂﬂlﬂ]ﬂ
:

d o 4
TunudaniAndy = 844.5 Kg-m/m

4
#3o = 8445 X 5.5

= 4645 Kg-m



s A
Tmuumuaqmnqu‘lumwn

(4

M, =PIY, ftan O

X

274

= (( 2400 X 0.1 X 5.5 X 5.5 X 1.3 ) /2 )( 0.05 / tan 45%))

= 236 Kg-m
Tugdavsinihda
Z, =bt/4
= (550 X (10))/4
= 13750 cm’
f UBIABUNTA =(M,+M,)/Z,

= (4881 X 100 ) / 13750
2
= 35.49 > 4.97 Kg-cm
o
FatudedMimanaSusuTuuaga

N M/£bd” = (4881 X 100 ) /( 140 X 550 X (7.5 ))

= 0.1127
W =0121
4

p =W/

=(0.121 X 140 ) / 4000
= 0.0042
A, =0.0042 X 100 X 7.5
=3.15 cmzl m
Y : 2
Aululd A, =3.15 cm /m
E 4
¥infnaSy DB 10mm @ 25 cm NIABIRANN
¥
MAMASYUY DB 10mm @ 25 cm NIABIAANN

[ 3
MANESYGN DB 10mm @ 30 cm NEBIfiAN™
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FLOOR S8

fudu = 20 m Mo = 55m
Ansaniuiu two-way siab
m= 23 = 22 = 05
L 5.5
M = CwS2 = 0.083 x 676 x (2.9)2
= 47
¥ d=7cm, t= 10 cm
M

R = = 471 = 10.69

$va2  09x1x72
P = 085f (1-(1-_2Ra )")
4 (O.SSfOl)

0.85(_300) (1-(1_mgu)’”)
4000 0.85x300

0.0027

>
il

Pbd = 0.0027 x 100 x7 = 1.88

E
¥RB6mm@ 30 cm %12 AfNN

foanvahinInGn
‘ MMUARNUITILTIVIRBUNTAvRISABALLIL 140 Kg-om
fmusfmguanulasany 13
fnuayylunmsen 45°
fmunldyaon 2 4R
wilsusdetveusuldvazosmnnnafiudises
=042(£y"
= 0.42( 140)"
= 4.97 Kgfem
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ﬂi?ﬂﬁﬁﬂﬂﬁ?ﬂll‘iﬂuﬂﬁﬂﬂ"ﬁlzﬂﬂﬂlmll

Tuudminady = 14.5 Kg-m/m
k) =145 X 2.5
= 36.25 Kg-m
Tususiiteaninyulumsen
M, =P[Y, ftan O
= (( 2400 X 0.1 X 2.5 X 2.5 X 1.3 ) /2 )( 0.05 / tan 45°))
=48.75 Kg-m
Tugdaveanida
Z, =bt /4
= (250 X (10)) /4
= 6250 cm
f ,UBIABUNTA (M, +M,)/Z,

= ( 85 X 100 ) / 6250
= 1.36 > 4.97 Kgom'
v
st lides MivdniaSusu Tuiudsa

a

t
MANIEASIUM RB6mm @ 30 em YOBIRANT

v
wminaSua RB 6mm @30cm NABIAAN
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6.3 MIednuifIY
1M B1
AUYAYUIAAIY = 15x30 ocm
AU = 54 m
Tuud vIn = 289 Kg-m
ay = 592 Kg-m

M __ M = _ 592x100 = 00162

¢ 2
¢r, ba2 0.9x300x15x( 27 )
mt = 289 x 100 = 0.0079
¢r, ba2 0.9x300x15x(27)2
w = 0017
wt = 0.008
. p = wi
fy
Pt = 0017x300 = 0.0013
4000
P~ = 0008x300 = 0.0006
4000
Powx = 0.75Pb = 0.75( 0.0322 ) = 0.0242 > 0.0013
Ast = 0.0006 x 15 x 27 = 0243
Ass = 00013 x 15 x 27 = 052
- [
mananl¥ = 2-RB 6 mm.

wmanuuld = 2-RB6mm.



ANTAUUISUNDY

U5URBY max = 1225 Kg

d o !
usafieuiioansuld = 045 (£, )" xbxd
= 0.45x(300) x15x27
= 3125 > 1225 Kg

1¥ ménaen RB 6mm @ 15 cm
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A B2

“auyAvIIRNY =

13

ey

Tuwuda

279

20 x 40 cm

Pmax =075 Pb = 0.75(0.0322) = 0.0242

M1t
M1
Mot

M2

wit
w1
wat

w2

pr*

pr

pz*

= 13963 Kg-m
= 31799 Kg-m
= 1593 Kg-m
= 3267 Kg-m

=_13963x 100 = 0.1888

0.9x300x20x(37)%

0.9x300x20x(37)2

=_1593x 100 = 0.0215

0.9x300x20x(37)2
= _3267 x 100 = 0.0442

0.9x300x20x(37)2

0.216

0.481

0.022

il

0.046

= 0216 x 300 = 0.0162

= 0.481 x 300 = 0.036

4000

= 0.22x300 = 0.0016
4000



-

P2 = 0046x300  =0.0034
4000

P > Pmax .. AsdldindnaSuTuusada

w1 M finsuniasuld

W =p,.f = 00242x4000 = 0323
14
: f, 300
=_M = 02614
¢f, ba?
M = 0.2614x0.9x300x20x(37)2
= 19,324 Kg-m
M = 31799-19324 = 12475 Kg-m
M = 12475 x 100
¢f,(d—d )bd 0.9x4000x( 37-3 Jx20x37
= 00137
P = 00137 + 0.0242  =0.0379
pr = 00137 < 00162 ¥ 0.0162
Agq- = 00379x20x37 =2805 cm?
Agt = 0.0162x20x37 =11.99 cm?
Agot = 00016x20x37 = 118 cm?2
Ay = 00034x20x37 =252 cm?2
o
"929fi 1 MANUY = S - DB 25 mm +2- DB 16 mm
MANAW = 2 - DB 25 mm +2- DB 12 mm
o d
, %9 2 MANUY = 2-DB 16 mm

MAnAN = 2-DB 12 mm
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Ansausuiiow
P 1
UsUROUMNINAAYN 1 -y = 34019 Kg
< '
UTUABUMNOAYAYN 2=V, = 754 Kg

o Y
usafoutiseulivesnounin = 045 (f, ) xbxd
= 0.45x( 300 )" x20x37
= 5767 < 34019

- WmdneSusuusufion
fmualdinan RB 12 mm dhuvamlaen
TN = S =_A f Da
vV~ V,
=2.26 x 4000 x 0,85 x 37 = 10.27
34019 - 5767

#1950 ¥ RB 12 mm @ 10 cm
R |
¥ 2 1¥RB 6 mm @ 20 cm
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mu B3

MUUAYLIAAIY = 15x30 cm
[ = 0.75 P, = 0.75 x 0.322 = 0.0242
Tuud M+ = 8086 Kg-m B
Twuug M = 17370 Kg-m
M+ =_8086x100 = 0.2738
¢, ba2 0.9x300x15x(27)2
M - _12370x100 = 0.5883
df, ba? 0.9x300x15x(27)%
w+ = 0343
W = 0678
p* = 0.0257
p = 0050

4 2 - i L 9
&1 M1 Pt > 1INAM #AoalmdniSusuusesa
max

o .
w1 M nssunsasuld

W = Puef, = 00242x4000 =032

£, 300
M = 02614
¢, ba?
M =02614x09x300x 27)2x15=7717 Kgm
e A= M = (8086 —7717)x 100 = 0.001
bd  f,(d— d )bd  0.9x4000x(27-3)X27x15
P’ = A= MY’ = (17370 = 7717) x 100 = 0.0276

be  Qf,(d—d)bd  0.9x4000x(27-3)X27x15
+

o) 0.0252 < 0.0276 ¥ 0.0276

0.0242 + 0.001

0.0242 + 0.0276 0.0518 bd

he)
[



P'bd= 00276x15x27 = 1118 cm?

(-]
+
n

= 2098 cm?2

. P bd= 0.0518 x 15 x 27

3-DB20mm + 2 - DB 16 mm

¥  inénan

wanuu 3 -DB 25 mm + 2 - DB 20 mm

Loy -
WITWUITURDYU

Vmax = 19221 Kg
P o o ‘e
V., nweuiuldvssnsunia = 045 (£, )'” xbxd
172
= 0.45x(300) x27x15

= 3157 < 19221 Kg
- Ao lmaneTuuisafion
Wimdnlaen = RBO mm

S =_AfJa = 127%4000x0.9x27

(19221 - 3157)

frovve =
(V,~V.)
= 768 cm

Yindnlasn RB 9 mm @ 7.5 em
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MU B4

FUYAVUIRAMU = 20x 40 om
P, = 075 P, =0.750.0322) = 0.0242
Twwud M1+ = 1039 Kg-m
Tuug M1T = 22846 Kg-m
Tuud M2+ = 1957 Kg-m
Tuniud M2~ = 4014 Kgm

0.309

NN Ml = _22846x 100

¢r, ba2 0.9x300x20x(37)2
+

_ M1 = _10396x100 = 0.1406
bfba2 0.9x300x20x(37)2
M2 = __4014x100 = 0.0542
dEba? - 0.9x300x20%(37)2
+

M1 = __1957x100 = 0.0264

dr,ba2  0.9x200x20x(37)2

wit = 0.155

W1 = 040

w2t = 0,027

W2 = 0056

p = Wi :

fy

p1 = 040x300 - 0.03
4000

p1t = 0QI55x300 _ 0.0116
4000

p2 = 0056x300 - 0.0042
4000

p2t = 0027x300 - 0.0020



pr. > p.. .. assldimdneSusuuseda

P @
Tuwudnnsunsasuld
W = Paf. =00242x4000 = 0323
f 300

L]

—M = 02614

M = 02614 x 0.9 x 300 x 20 x (37)2
= 19324
M = 22896 - 19324 = 3522 Kgm
P o= A = M
bd (l)fy(d—d' ) bd
= 3522 x 100
0.9x4000x(34)(37)(20)
= 0.0038

Pl = 00242 +0.0038 = 0.028

Agy = 0028x37x20 = 2072 cm?
Agt = 00116x37x20 = 858  cm?

Agp = 00042x37x20 = 31  cm?

148 cm?2

0.0020 x 37 x 20

g
0

4

1

MAn¥1Al1 = 2-.DB 16mm+3 - DB 28 mm
ol

MANY¥N 1 = 2-DB16mm +2 - DB 20 mm

MY NH 2 = 2-DB16mm

T
wmin¥19N 2 = 2-DB16mm
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g TS uieu
5 P v
UFURBWINANGATIN 1 = 24943 Kg
< v d
urufeuwnnngarnfi 2 = 9263 Kg

< fan
usufiouiiseulfvensunia v, = 045 (f, ) xbxd

= 0.45x( 300 )" x37x20
= 5767 < 24943 Kg
auyAléindn RB 12 mm dhundmlaen
03NS = A £ 4 = 226x0.8554000x37

V1-V) (24943 - 5767)

148 cm
- %2350 19 YJaen RB 12 mm @ 125 om

auudlfnan RB 6 mm hundmlasn

WerHN S, = A £ 04 = 0.566x085%4000x37
(V2-V) (9263-5767)
= 1424 cm

 d
s dntiaesld daen RB6mm @ 125 em
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MU BS
MUUAAIY = 15 x 30 cm
Prax = 0.75p, =0.75 x 0.0322 = 0.0242
Tuwud M+ = 15479 Kg-m
M~ =16276 Kg-m

o .
Tuuudinsunsasu'ld

W o= po.f = 0.0242x4000 = 0.323
fo' 300
_M = 02614
&f, ba
M = 0.2614x0.9x300x(27)2x1S = 7717 Kg-m
pr L At - M = (15479 - 7717 ) x 100
bd of,(d — d ) bd 0.9x27x15x4000x(27-3)
= 0022
plo= A= M . =(16276 - 7717) 5 100
bd ¢f (d— d)bd 0.9x27x15x4000x(27-3)
= 0.024
P’ = 0024240022 = 0.0462
t P~ = 0024240024 = 00482
Ay = 00462x13x27 = 1622 cm?
. At = 00482x13x27 = 1692 om2
MANAN = 3 .DB25mm+2DB 12 mm
tMANUY = 3-DB25mm+2-DB 12 mm
WOITaUsUfay
Vipax = 12891 Kg

d L]
v, wouldvesnsunia = v, =045 (f, )" xoxd
=045 300x27x 15
= 3157 < 12891



S dedldmanaSusuusafou
¥inaniasn RB 9 mm

TUIMNS = A £ (04 = 127x4000%0.9x27
(V-V) (12891 - 3157)
= 1268 cm

o, Mivdndasn = RB9mm @ 125 om
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flu B6
fMrua M = 20x40 cm
0. = 075p, = 0.75(0.0322) = 0.0242
Tuud M~ = 10199 kg-m
Mt = 42772 kg-m
10 Mt = 42772 x 100 = 057 kg-m
&, ba 0.9x300x20x(37)2
ML = 10199 x 100
d)fdeZ 0.9x300x20x(37)2
wt = 057
W = 0.51
P = Nf
fy
pt = 0.57x300 = 0.0427
4000
p = 0I137x300 = 0.0103
4000

pt s> p.. - fedldmdn@iuiuusite

¢d o <
IUIUU%YIUGNTU‘% UYOINDUNTA

W = Puf = 0.0242x4000 = 0.323
f; 300
M = 0214
¢, ba2
M =  0.2164x0.9x300x20x37)%
= 19,324 kg-m
. p+l - As+l - M - )
bd df, ca— d)bd 0.9x4000x(34)x20x37

= 0.0258
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pt = 00242 +0.0258 = 0.05
P = 00103 <00258 1400258
"Ast = 005x37x20 = 370 cm?2
As" = 0.0258x37x20 = 19.09 cm2 e
S Mmdnuu = 4-DB 25 mm
tminana = 5-DB 28 mm + 1 DB 25 mm
AsIvEOLUTUROU
Vmax = 33.966 kg

i 4 1
urufeufivsuldvesnounin = v, =045(f ) xbxd = 0.45 (300)" x20x3

=5767 < 33966
fnualdiviin RB 12 mm vuniindaen
s =s = A £ (Jd

(V-V)
= 2.26x400x0,9x37 = 10.67
33966-5767
¥ minmlaen RB -12 mm @ 10 em
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MU B7 -
MHUR AU = 15x30 cm
" Puone = 075D, = 0.7500.0322) = 0.0242
Tuwug M+ = 5232 kg-m
nn MY = 5232x100 = 0.1772 kg-m
s, ba 0.9x300x15%(27)2
wt = 020
pt = M; = 0201x300 = 0.0151
' £, 4000
Agt = pbd = 0.0151x27x15 = 6.11 cm
maAnul¥ 2-RB 9 mm + 2-DB 20 mm
mananl¥ 2-RB 9mm
wosaiuisufou
UIUNOU max = 8117 kg

usafeuflveniuldvasnounin = v, = 0.4s ( £/5 Vapxa
=045 (300)  x15x27
= 2806 < 8117 kg
S dealdmansuusafou
Windndasn = RB 6 mm
THIMIN =5= A £ Dd = 0.566x085x4000x27 = 10.1 cm
(V-V) (8117-2806)

1¥iniinloen RB6 mm @ 10 mm
mu B12, BS

i Tuud uasusufoulndifoatunu B7 . eldnddamiouiy
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My B10
fmua Ay = 15x30 cm
P = 075p, = 0.75(0.0322) = 0.0242
' Twaug Mt = 10£9
mwn Mt = __1019x100 = 0.03
i d)fo'bdz 0.9x300x15x(27)2
W = 003
pt = M‘,' = 0.03x300 = 0.0023
f, 4000
At = pbd = 0.0023x15x27 = 0911

¥manuy 2 -RB 9mm

ManaN 2-RB9 mm

AITRUTAdDY
=
usufisumniign = 2928
< v fan
usufiounveniyldvesnounin= v, =045(f, )" xbxd

1”2
045 (300) xbxe

2806 < 2928
- deldinansuusuitou

+ ¥indntaen =RB 6 mm @ 15 em

* m B 9, B11 1 Tuwiud uosusafioulndifsaiu Saldmihdmmiousu
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6.4 mMseanulineN
feaia_Cj, Co, Cg
fMruaveneNs = 20%20 cm
Py = 86480 kg
Py = Py = 86480 = 108,100 kg

¢ 038

[4

P, = 085f, A +f Ag
108,100 = 0.85x300x400 + 4000 A,
A, = 1.52 cm?

S, ¥Ws-DB12mm
¥indnilasn RB 6 mm @ 20 em



SN F1

1
mingusn = v, = 86480
13

99y 122 917

td
junhminlasaney

co Mty

Wgmnnvna

= 21
= 21

= 4

294

kg

fu

l4mx14m

AUYARNURUIGINTIN t = SOcm C =45 cm

Wundasdufinhmin = 21620

~ a
NTAUWTUNOU
i | Tensi

¢ vy

AL

Vu

Vi

b

)
¢ vy

<

t i
= g os3cr, ) xvxd

¢ Vi

kg

= 0.85x0.53x( 300 ) "x140x45

= 49158

<

[

2 x'21620

4 x 21620

b vy

b 11cr, ) xbxd
420+45) = 260

= 86480

= 43240 < 49458 OK

kg

0.85x1.1x( 300 ) " x260x45

189477 > 86480

- 4
finsen Tuyud

o
NYBUUT m

N m

Pf, ba?

[

2x21620x0.4

17296x100

300x0.9x 140x(45)2

kg

17296 kg-m
0.0225
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= 0.023
p = Wf = 0023x300 = 0.0017
f, 4000
A, = Pbd =00017x100x45 = 7.76 cmZ/m

o
1¥ DB 16 mm @ 20 cm NABINANW



. U0 F2
v
Wmidagunn =v, = 21395
Wiv1em = 210
Sinbhmrinaeads = 21,000
s = 1
WYgunnune = 50x50 m
HUYAAIUNMIGIUTIN ¢ = 30; C=25
Fuusasdudinhmin = 21395
ANTUWTANBY

diagonal Tension 133}
Punching Shear
Ve £ bV,

Vu = 21395

<
Z
i

G 11(f, ) xbxd
4(20+25) = 180

OO‘
]

d v, = 085x1.1x(300) x180x25

296

kg

kg

= 60972 > 21395
- ¢
wnsanluyua
|
mandanlesiiga p, = 00018
A, = pPbd = 0.0018x100x25 = 4.5 cmZm

1 d
1¥ RB9mm @ 15 cm MegtaanfmN



§IMIN FS

v

WIMUAFIUSIN =Vy
sy ] o J <
TUYANUIGUTIAUTUYBIAY
)4

) o

S i =
Wvnnvua =

HU t= 20ecm C=

= 6601

10,000

297

0.66 m?2

085mx08 m

15 cm

@ : - 4 -~
USAUBUGNTYOINUAY = 6601

0.85x0.85

ANTALUSUNDY
Digonal Teof
Vo, < ¢v,

dv, = dos3crt,

0.85%0.53x( 300 ) x85x15

) “xbyxd

= 9948 kg
‘ Vu = 9136(0.325-0.15)x0.85
= 1358.9880 )
= 1358.98 > 9948 kg
Punching Shear
Ve, < vy
[ 1/2
dvy, = GL1(f,) xbxd
b = 4(20+15) = 140

(o]
¢ v, = 0.85x1.1x(300) x140x1S

= 34008.8 > 5481.6 kg

a o
Aorsan Tuudd Tawen

M,  =9136x(0.325)2x0.85

2

410.12

¥
MM _M

kg-m

—410.12x100 = 0.0079

¢f, ba2 0.9%300x85x152

= 9136 kg/m?
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w = 0008
P = Wf, = 0.008x300 = 0.0006
f, 4000
¥ p, = 00018
A, = pbd = 0.0018x100x15 =27 cm?m

i 4
1% RBOmm @ 20 cm Warnafisma



fmuald useay = 50 kg/m2
Load Factor = 1.3
.o Vu = 50x8x10.15x13 = 5278 = 2639
2 2
o

penUUINan|In
auyAVIAMANRIN. 90 mm X 90 mm
1 = 5 - k dimension

T=5-1 =4 cm

M, =Vy

= 2639x4 = 10556 kg-cm
M, =0¢zf
z = bt2

4

auyAnundn =12 om

". 10556 = 0.9x4000x12xt?

t = (.9886

1% L = 90x90x10 mm @12

4

I ¢d o

¥ Tuavieiin A 325

Vu = Tu

¥ Tuor durigudnan

P o
inunnhaa

Vu = Tu

2369

2639
2.85

12 cm

kg
1.9 cm 150 34"

2.85 cm?2

926 kg/om?2

kg

299
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‘ <
HUWUITINYD 1111’?'“ ﬂqmﬁn A 325

\'% = 1050 kg/cm?
T = 2800 kg/cm?
Vu = __1050 > 926 kg/cm?
Tu = 2800 > 926 kg/em?

2 WTuadd duriqudnan = 19 mm

P
arnasuanuduvsnounIafif Tuan

Pu = Tu = 2369 kg
useRaiivanld "= 042x( £ )" xAo
Ao = W(2)71,q+d)
1 = seosi = 6 cm
4, = ywamaluadi = 3175 cm
Cousapadioeu T = 0.42x( 300 ) % Ttx( 2 ) x6x(6+3.175)
’, = 2743 > 2639 kg
Soapd oL = 90x90x10 mm #17 12 em

Tua = D3u" fvsesilt = 6 om

o P ] ] '
AlniHu19gade 4 A Muun 2 g8 Mud 2 99



famuald useay = 50

Load Factor = 13

301

S, Va = 50x8x3.75x13 = 4875 = 122 kg

AUYFANOANANDIN 50 mm X 50 mm

1 = 5 - k dimension

=28 -0.65 2.15

M, =V
122x2.15
Mo = bzg,
y4 = b2

4

262.3

auyAn Ui =5 om
S, 2623 = 0.954000x5xt2
4

t =02 om W t= 04

S L =50x50x4 mm Y13 5 cm

I Id o
¥ Tuavianiia A 325
Vu = Tu = 122

Wluas durigudnan

»

d o
HRunnhaas

1.26

Vu = Tu = 122 96.83

f P
wiousaneey Iveunin A 307

Vv = 700

kg-cm

cm

kg

1.27 cm 58 12

cm?2

kg/om?

kg/em?2
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T = 980 kg/om?
Vu = 700 > 96.83 kg/cm?
Tu = 980 > 96.83 kg/em?2

o WTuadd dwrqudnan = 127 mm —

e
ATIVTBLANUAUBINA aun‘%‘mnﬁﬂuaﬁ

Pu = Ta = 122 kg
@ o r 12
usedafigsu 1 = 042x(£ ) xAo
12
Ao = T(2) 1 (+d)
1 = svosile = 3 cm
d = vwnamluan = 3175 cm

n

. usedaitoeuld 0.42x( 300 ) "xTUx( 2 )" X3x(3+2.57)

, = 540 > 122 kg
Soapd oL = 50x50x4 mm 17 5 cm
Tuad = D 1p" tssesilh = 3 em

o P . [
nilanilauldgedie 4 98 9988 2 @
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uni 7

manfSaumeusim

(A o

1. yaAuLasnauNdy

w

Fl = 1.4%14%1.5 = 2.94 m
MM =4 g = 1176 m’
F2 = 0.5%0.5%1.5 = 0.375 m
1 = 2 14 = 0.75 m
F3 = 0.85%0.85%1.5 = 1.08 m
M =2 g =216 m
SW=1467 m
2. iy
1-22 81 21 1As $1U 18 AU
3. auuadaiuandy $uau 18 du
4. MUNTWNIWTOARUFNTIA (MU 10 am)
F1 = 14%1.4%0.1%14 = 0.27 m
fanun 4 g1 = 1.09 n
F2 = 0.5%0.5%0.1*1.4 = 0.035 m
fanun 2 g = 0.07 m’
F3 = 0.85*0.85%1.4*0.1 = 0.10 m
fianun 2 g =02 m’
IW=136 m
5. AUABUNTANYIY (MU 10 cm.)
Fl = 1.4¥1.4%0.1*1.1 = 0.22 m
fvanun 4 g1 = 088 m’
F2 = 0.5%0.5%0.1*1.1 = 0.028 m
fkanun 2 §7U = 0.056 m’
F3 = 0.85*0.85%0.1*1.1 = 0.079 m
fianun 2 g1 = 0.16 m’



o
fanun 2 g4 = 0.16

3
T =11 m

6. MUABUNTAFIUTIN

Fl = 1.4%1.4%0.5 = 0.98
fivanun 4 §1MU =392

F2 = 0.5%0.5%0.3 = 0,075
ffanun 2 §1U = 0.15

F3 = 0.85%0.85%0.2= 0.14
fvanun 2 g1 = 0.28

JMW=435 m

s Y
7. vmlfuuugunn

Fl = 4%0.5*14 =28
fitanun 4 g =112
F2 = 4%0.3%0.5 = 0.6
fianun 2 g =12
F3 = 4*0.85%0.2= 0.68
fifanun 2 §1U = 1.36

JM=1376 m

8. MumaAnFugunn

F1 = DBI6 = 2*1.3*8*1.1¥1.39 = 31.8
E 4
finanum 4 g = 1272
F2 = RB9 = 2%0.4*4%1.1%0.499 = 1.75

| 4
fManun 2 g = 3.5

304

B, B, B, B_B_E

2 )

B BB

F3 = RB9 = 2%0.75*5*1.1*0.888 = 7.33 kg

1 4
ANINUA 2 §1U = 14.66

U DB16 mm = 127.2

kg

RB 9 mm = 18.16 kg

9. MUABUNTARDAB

C,,C,,Cy= 02%0.241.5 =006 m’

3
i$17u 8 AU = 0.06%8 = 048 m

3
U =048 m

10. i lduvunes

kg
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CpCpCy= 02%*15 =12 m
fiSusdu=128=96 m
U =96 m3
11. MumanaFuaeiie

C,,Cy,C, = DB 12 mm = 4*1,8*1.1%0.888 = 7.03 kg
RB 6 mm =9%10.14%4*1.1*0.222 = 5.4 kg
i s AU =DB 12mm = 5626 kg

=RB6 mm=432 kg

12. VIUADUNTANUABAY

w

Bl =0.15%0.30%54 = 0.24
B2 =0.20%0.40*8 =0.64
B3 =0.15%0.30%54 = 0.24
B4 = 0.20%0.40*8 = 0.64
BS =0.15%0.30*54 = 0.24
B6 =0.20%0.40*54 = 043
B7 =0.15%0.30*2.5 = 0.11
B8 =0.15%0.30*2.5 = 0.11
B9 =0.15%0.30%3.5 = 0.16
B10 = 0.15%0.30*1.0 = 0.05
B1l = 0.15%0.30%5.8 = 0.26

B, B, B B, B B_B_B_ B_B_B_BH

B12 = 0.15%0.30%54 = 0.24

M =336 m

-

13.  lduununsdy

Bl =(0.154030+0.15)*5.4 =324 m
B2 =(0.2¢04+02)*8 =8 o’
B3 = (0.15+0.3040.15)*5.4 =324 m’
B4 = (02+04+02)*8 =8 m’
BS =(0.1540.30+0.15)*5.4 =324 m
B6 = (0.2+04+02)*54 =54 m
B7 = (0.15+0.30+0.15)*2.5 = 1.5 m’
B8 = (0.15+0.3040.15)%2.5 = 1.5 m’
B9 = (0.15+0.3040.15)*3.5 = 2.1 m



B10 = (0.15+0.30+0.15)*1.0 = 0.6

B11 = (0.15+0.304+0.15)*1.0 = 0.6

B12 = (0.15+0.30+0.15)*1.0 = 0.6

53U = 38.02
14, snandnESumunefiu
¥

3
m

Bl (MANUY, (M8NE1 RB 6 mm

vaen

B2 Manuu

g
manaN

dasn

B3 (MaAnuy

- +
tHanan

Yasn

B4 infinuy

g
ManaNn

iaen

RB 6 mm
DB 25 mm
DB 16 mm
DB 16 mm
DB 12 mm
DB 12 mm
RB 6 mm
DB 25 mm
DB 20 mm
DB 20 mm
DB 16 mm
RB 9 mm
DB 28 mm
DB 16 mm
DB 20 mm
DB 16 mm
DB 12 mm
RB 6 mm

BS MANUY, iM8n81DB 25 mm

Uaen
B6 ivdnuu

g
manan

daen

B7 ménuu

DB 12 mm
RB 9 mm
DB 25 mm
DB 28 mm
DB 25 mm
DB 12 mm
RB9 mm

= 4%5.4%1.1%0.222

= 37%0.66%1.1*0.222
= 5%5.4%1.1*3.85

= 2%8%1.1*1.39

= 2%5.4%1.1*1.39

= 2%8+].1%0.888

= 55%0.96*1.1%0.888
= 14%0.66*1.1%0.222
= 3%5.4%1,1*3.85

= 2%5.4¥1.1%2,230
=3%5.4%1.1%2.23

= 2%5.4%1.1*1.39,

= 73%0.66*1.1%0.499
= 3%54%1.1%4.82

= 2%5.4%1.1%1.39

= 2%5.4%1.1%2.23
=2°54%1.1*139
= 45%0.96*1.1*0.888
= 21%0.96*1.1%0.222
= 6%5.4%1.1*3.85

= 4%5.4%]1.1%0.888

= 45%0.96*1.1%0.499
= 4%5.4%1.1%3 85

= 5%5.4%1.1%4.82

= 1%¥5.4%1.1*3.85

= 55%0.96*1.1*1.39
= 2%2.5%1.1%0.499

306

=527 kg
=548 kg
= 1143 kg
= 24.46 kg
= 1651 kg
=15.62 kg
= 5157 kg
=226 kg
= 68.60 kg
= 26.49 kg
=60.23 kg
=16.51 kg
=264 kg
= 85.89 kg
= 16.51 kg
= 26.49 kg
= 16.51 kg
=42.19 kg
=492 kg
= 13721 kg
=21.09 kg
=23.71 kg
=91.47 kg
= 143.15 kg
=22.87 kg
=80.73 kg
=274 kg



DB 20 mm

Manan RBY9 mm
Yasn RB6 mm

BS uiinuu RBY9 mm
DB 20 mm

wmanow RB 9 mm
1aen RB 9 mm

B9 (MANUY, (MANENRB 9 mm

Unen RB 6 mm

B10 MANUY, IMANANRB 9 mm

dasn RB 6 mm

B1l MANUY, (IMANGNRB 9 mm

= 2%2.5%1.1*2.23

= 2*2.5*%1.1*0.499

= 26*0.66*1.1*0.222
= 2*2.5*%1.1%0.499

= 2*2.5%1.1*2.23

= 2*2.5%1.1*0.499

= 26%0.66%1.1*0.222
= 4¥3,.5%1.1%0.499

= 18%0.66*1.1*%0.222
= 4*1%1.1*0.499

= 8%0.66*1.1%0.222
= 4*5.8*%1.1%0.499

asn RB 6 mm = 40%0.66%1.1%0.222
B12 manuu RB 9 mm = 2%5.5%1.1%0.499
DB 20 mm = 2%5.5%1,1%2.23
(mana RB 9 mm = 2%5.5%1.1%0.499
1nan RB 6 mm = 56%0.66%1.1%0.222
59 RB6mm = 454 kg
RBO9mm = 99.96 kg
DB 12mm = 2112 kg
DB 16mm = 73.99 kg
DB20mm = 17072 kg
DB2Smm = 36589 kg
DB28mm = 22004 kg
15. NuRBUNIARY
Fuil 1 = (LSS HSa20L = 575 m’
Fuit 2 = (185G a0 = 525 m
Fuil 3 = (5455 HG42%01 = 382 m
5 1482 m
16. s Ity
Fui 1 = @459156:3) = 6804 m’
Full 2 = @ars9H3672T) = 598 m

307

= 1227 kg
=274 kg
=4.19 kg
=274 kg
= 1226 kg
=274 kg
=419 kg
=17.68 kg
=6.52 kg
=219 kg
=129 kg
= 12.73 kg
=645 kg
= 26.98 kg
= 26.98 kg
=603 kg
=9.02 kg
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¥
2 4
FuN 3 = (5.I*S5.6)H3.6%2.7) = 4164 m
590 16896 m
S o A
17. Q@ uity

o
PUN 1 = RBO9mm

= 3*5.4¥25%1.1%0499 = 22230 kg
= RB6mm = 3*5.4%19%1.1%0.222 = 75.16 kg
= RB6mm = 3*29%38%1.1%0.222 = 80.73 kg
$uil 2 = RBOmm = 3%54%38*1.1%0499 = 33790 kg
= RB6mm = 3*3.4%14*1.1%0.222 = 34.87 xg
= RB6mm = 3*2.9%38%1.1%0.222 = 80.73 kg
Fuil 3 = RBomm = 3%54%38*1.1%0499 = 337.90 kg
= RB6mm = 3*34%14*1.1%0.222 = 34.87 Xg

59 RBOmm = 898.1 kg

RBGmm = 30636 kg

18. MMUABUNTANNY

W1 = (0.13%0.2*13.2) = 034 m
W2 = [(3.5%2.6)+0.5%5.4%2.4)]%0.13 = 2.03 m
W3 = [(54%2.6)+0.5%5.4%2.4)]%0.13 = 2,67 m
W4 = [(8%2.6)H0.5%5.4%2.4)]*0.13 = 3.55 m
W5 = [(2.9%2.6)+(0.5%5.4%2.4)]*0.13 = 1.82 m’
W6 = (2%0.84*2.6%0.1) = 044 m
W7 = (25%26%.1) = 0.65 m’
W8 = (7.7%0.13) = 1.00 m
W9 = -(3.8%23%0.13) = L14 m
WI0 = (26%5.4*0.13) = 182 m’
Wil = (8%2.6%0.13) = 27 m
WI2 = (29%2.6%.13) = 026 m’
W13 = (0.13*0.2*13.2) = 098 m
W14 = (240.84%2.6%0.1) = 044 Y
WIS = (2.6%2.6%.1) = 0.68 m
WI6 = (2%26%1) = 052 m’
W17 = (2.6%0.8%0.1%2) = 0.09 m
WI8 = (5.5%0.8%0.1) = 044 m



W19
W20
w21
w22
w23
w24
w27
w28

19. 1 1w
w1
w2
w3
w4
w5
w6
w7
ws
w9
W10
wil
w12
w13
w4
w15
W16
w17
w18
w19
W20
w21
w22

(2*3.75%0.13)
(4.6%2.8%0.13)
(3.8%3.75%0.13)
(7.8%3.75%0.13)
(1.7%3.75%0.13)
(7.56%0.13)
(3.78%0.1)
(0.98*3.75%0.1)

Pt = 324 m

L}

]

it

(1.4*0.52)
(3.5%2.6)+(26.8*0.13)+0.5*5.4%2.4)
(5.4%2.6)4+(18.6*0.13)+(0.5%5.4*2.4)
(8%2.6)+(23.7%0.13)+(0.5%5.4*2.4)
(2.9%2.6)+(28.7*0.13)+(0.5%5.4*2.4)
(2%0.84*2.6)+(13.8%0.1)
(2.5%2.6)+(10.2*0.1)
(7.7)+(30.6%0.13)
(3.8%2.3)+(20.8+0.13)
(5.4%2.6)+(16*0.13)
(8%2.6)+(21.2%0.13)
(1¥2.6)+(7.2%0.1)
(2.9%2.6)+(17.4%0.1)
(2*0.84*2.6)+(13.8%0.1)
(2.6%2.6)+(12.2*0.1)
(2%2.6)H9.2+0.1)
(5%0.8)+(13.2%0.1)
(0.8%5.5)+(12.6*0.1)
(3.75%2)+(26%0.13)
(2.8%4.6)+(23.3*0.13)
(3.8%3.75)+(35.1%0.13)
(7.8%3.75)+(23.1%0.13)

i

]

il

]

0.98
1.67
1.85
38

0.83
0.98
0.38
0.34

56
19.06
22.38
30.36
17.75
5.75
7.52
11.68
1144
16.12
23.56
332
9.28
5.75
7.98
6.12
532
5.66
10.88
3.03
18.81
32.25
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w23
w24
w27
w28

3 307.34

20. SNUmANES U

W1

w2

w3

w4

W5

w6

w7

w8

w9

W10

DB 12 mm
DB 10 mm
DB 12 mm
DB 10 mm

DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 12 mm
DB 12 mm
DB 10 mm
DB 10 mm

3
m

(1.7*3.75)+(18.3%0.13)
(7.56)+(17.7%0.1)
(3.78)+(15.9%0.1)
(0.9%3.75)+(9.3%0.1)

4*13.2%1.1%0.888

0.54*8.9*%1.1*0.499

2*8.86%1.1%0.888
3.3%31%1.1%0.499
3.8%15%1.1%0.499
5.4%31*1,1%0.499
3.8%28%1,1%0.499
5.4%31%1.1%0.499
3.8%28*1.1%0.499
2.5%20%1.1*0.499
2.6*13%1.1%0.499
3.65%31%1.1%0.499
3.8%16%1.1%0.499
12.8%2%1.1%0.888
1.68*10¥1.1%0.499
2.6%7%1.1%0.499
2.6%10%1.1%0.499
2.5%10*1.1%0.499
1.8%14*1.10.499
1.2*¥10%1.1%0.499
2%11.8*1.1%1.32
2.6%14*1.1%0.499
3.2%21%1.1%0.888
2%9 2%1.1%0.888
5.4%14%1.1%0.499
2.6%19%1.1%0.499

]

8.75
93
5.37
43

51.57
26.38
17.31
56.15
31.29
91.88
58.40
91.88
58.40
2744
18.55
62.11
33.37
25.01
9.22

9.99

14.27
13.72
13.83
12.51
34.27
19.98
65.64
17.49
41.50
27.12

w

B, B, B_ B

R RE R R RS S EEE S EEEES L E &

& & &
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Wil

wi2

w13

Wwi4

W15

w16

w17

wis

w19

W20

w21

w22

w23

DB 10 mm
DB 10 mm

DB 10 mm

DB 10mm'

DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 16 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 10 mm
DB 12 mm

8*14*1.1*0.499
2.6%28%1.1%0.499
2.6%5*1.1*0.499
1*10*1.1*0.499
2.4%14%1.1*0.499
2.6%9*1.1%0.499
2*6.8*1.1*0.888
1.68*10*1.1*0.499
2.6%4%1.1*0.499
2.6¥10%1.1*0.499
2.5%10*1.1*0.499
2¥3.2*1.1%1.32
2*10*1.1*0.499
2.6*8*1.1*0.499
2%0.8*10*1.1*0.499
2*2.6*4*1.1*0.499
0.8*2.8¥1.1%0.499
5.5%4%1.1%0.499
3*17*1.1*0.499
2.6%21*1.1*1.32
2%15.2*1.1%0.888
2.6%18*1.1%0.499
3.5%19*1.1*0.499
2*10.6*%1.1%0.888
14*20*1.1%0.499
3.75%23*1.1%0.499
18.8*2*1.1*0.888
8%20*1.1%0.499
3.75%5.5%1.1%0.499
2.3%20%*1.1*0.499
3.75*%9*1.1%0.888
9.15*2*1.1*0.499

it

it

]

61.48
39.96
7.13
5.49
1844
12.84
13.28
9.22
571
14.27
13.72
9.29
10.99
1142
8.78
1142
12.29
12.08
27.99
79.28
29.69
2.169
36.50
20.71
48.30
4734
36.73
87.82
113.21
25.25
18.52
17.88

® & &

*® & & & & FEFEEEET &

B &

kg
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w24

w27

wag

I | s
21.7UnNs ﬂgﬂﬂuﬂu

22. UM

23. UM

DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm
DB 12 mm
DB 10 mm
DB 10 mm

U DB 10'mm
DB 12 mm
DB 16 mm

2.7%7%1.1%0.499

1.8¥10*1.1%0499 =
4.8%2%1.1%0.888 =
2.6%5%1.1%0.499 =
0.8¥10*%1.1%0499 =
2*5.5%1.1%0.888 =
0.9%14*1.1%0499 =
3.75*7*1.1%0499 =

3.75(2.5+2.5) = 18.75

18.75%2
756

]
w
A
a

1457 kg
326 kg

114 kg

10.37
9.88
9.38
7.14
4.40
10.74
6.92
14.41

kg

& &

kg

kg
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W24

w27

w28

- | '
21. MIUNODYATIUNY

22. NURYU

23. umit

DB 10 mm = 2.7%7%1.1%0.499

DB 10 inm = 1.8%10%1.1%0499 =

DB 12 mm = 4.8%2%1,1*%0.888
DB 10 mm = 2.6%5%1.1%0499

DB 10 mm = 0.8*10%1.1%0499 =

DB 12 mm = 2%5.5%1.1%0.888

DB 10 mm = 0.9*14%1.1%0499 =

DB 10 mm

73U DB 10 mm
DB 12 mm
DB 16 mm

3.75(2.5+2.5)
18.75%2

498

1457
326
114

3.75%7*1.1%0499 =

18.75
375

10.37
9.88
9.38
7.14
4.40
10.74
6.92
14.41

312



313

L @udy
I-18 17 14m 20 Au
2.9 quafaduauin 20 A

3. yaAuasmauiy
F1 = (12+03)x(12+0.3)x1.50 = 338 m3
[ 4

nanua 4 g1y = 135 m3

F2 = (1.2403)x(0.6+0.3)x1.50 = 203 m3

&h

v
MHuA 2 g = 405 m3

F3 = (0.8+0.3)x(0.8+0.3)x1.50 = 182 m3

Hnanun 2 U 364 m3

33 = 905 m3

4. 11U NTWHYILTOIFIUTIN (‘Hﬁ"l 10 cm)

F1 =  1.2x1.2x0.1x1.4 020 m3
f 4
inmun 4 911 X = 08 m3

01 m3

3

= 1.2x0.6x0.4x1.4

&2n

v
NanUA 2 g = 02 m3

=  0.8x08x0.1x14 = 009 m3

3

i 4
oo

fianue 2 g1u 0.18  m3

]

-

33 = 1..18 m3

5. U ABUATANI (MUY 10 cm)
Fl = 1.2x1.2x0.1xL.1 = 016 m3
b 4
N 4 gy = 064 m3

= 1.2x0.6x0.1x1.1 = 008 m3

3

¥
fivanua 2 gou = 032 m3

= 0.8x0.8x0.1x1.1 = 007 m3

3

»

Inanue 2 gu

]
o
—
H
8
w

S = 1.1 m3



6. MU ABUATAFINTIN

Fl = 12x1.2x03
s 4 g
F2 =  1.2x0.6x03

fi$u 2 g
F3 =  08x0.8x0.2
fi$mau 2 g

JIABUNTAGIUTIN

7. 0w lduuugsn
Fl = (1.2+1.2)x2x0.3
fidau 4 g
F2 = (12+0.6)x2x0.3
fiau 2 g
F3 = (0.8+0.8)x2x0.2
Udmau 2 g

s 1 fwugunn

8. 1 mAnETugunn

Fl = DB 16 mm = 2x6x1.1x1.1x1.39
%M 4 §74 DB 16 mm

F2 = DB 16 mm = 4x1.1x1.1x1.39
DB 16 mm = 4x0.5x1.1x1.39

Hdwu 2 g

F3 = RB 9mm = 2x4x0.7x1.1x0.499

U 2 g1 RB 9 mm

0432 m3

1.728 m3

0.432 m3
= 0.128 m3
0256 m3

2416 m3

144 m2
5.76 m2
1.08 m?2
2.16 m2
0.64 m2
128 m?2

92 m2

2018 Kg

80.7312 Kg
6721 Kg

3058 Kg

6.116 Kg

3073 Kg

6.14768 Kg

saumdn@iugunn DB 16 mm = 86846 Kg

9. 31M ABUNTA #BYB

C1, Gy, C3 = 0.2x0.2x1.5

fi$1uusdu

RB 9mm = 6147 Kg

006 m3

. 048 m3
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53U = 048 m3
10. v lfuuudeaie
Cy, Cp, C3 = (02+0.2)x2x1.5 = 12 m?2
fis1uausdu = 96 m?2
52 = 96 m2
11. NumdneSunes
C; DB2Smm = 6x(1.5+0.2)x1.1x385 = 43.197 Kg
RB 6mm = 9x(0.14x4)x1.1x0222 = 123 Kg
#4124 4 191 = DB 25 mm = 17278  Kg
RB 5 mm = 492 Kg
C, DB20mm = 4x(1.5402)x1.1x298 = 3278 Kg
RB 6 mm = 9x(0.14x4)x1.1x0.222 = 1.23
%M 2 11 = DB 20 mm = 6556  Kg
RB 6 mm = 2461
C3 =DB 12mm = 4x(1.5+0.1)x1.1x0.888 = 6251 Kg
RB 6 mm = 10x(0.14x4)x1.1x0.222 '= 547  Kg
fidu 2 @1 = DB 12mm = 1304  Kg
RB 6 mm = 1094 Kg
5 DB 25 mm = 172.788 Kg
DB 20 mm= 6556 Kg
DB 12 mm= 1304 Kg
RB6 mm= 18324 Kg
12. ABUNIA AU ABAY
GB1 = 0.3x0.15x8.2 = 0.369 m3
GB2 = 0.3x0.15x5.4 = 0.243 m3
GB3 = 0.3x0.15x5.4 = 243 m3
GB4 = 0.3x0.15x8.2 = 3.69 m3
GBS = 0.3x0.15x5.4 = 243 m3
GB6 = 0.3x0.15x5.5 = 2475 m3
GB7 = 0.3x0.15x8 = 36 m3

Kg

Kg
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GB8

GB9

GB10

Y -
13. Tuuumunedu

GB1

GB2

GB3

GB4

GBS

GB6

GB7

GB8

GB9

= 03x0.15x(2.5+2.5+1+1.5) = 3375 m3
= 0.3x0.15x4 =18 m3
= 0.3x0.15x8 = 36 m3
JWABUNTAMIUABAY = 30.159 m3
= (0.3+0.15+0.3) x8.2 = 615 m2
= (0.3+0.15+0.3) x5.4 = 405 m2
= (0.3+0.15+0.3) x5.4 = 405 m2
= (0.3+0.15+0.3) x8.2 = 6.15 m?
= (0.3x0.15+0.3) x5.4 = 405 m?2
= (0.3+0.15+0.3) 5.5 = 4.125 m2
= (0.3+0.15+0.3) x8 =6 m2
= (0.340.15+0.3)x(2.5+2.5+1.1.5) = 5.625 m?
= (0.3x0.15x4) =3 ;nz
GB10 = (0.3x0.15x8) =4 m2
52 Iy = 492 m?

14. undniETununeAy

GB1

- [
Manan,uu
asih
dasn
GB2

L] ]
Mana W, uu
sl
dasn
GB3

o ]
ManNan, U
asth

dasn

It

DB 12 mm
DB 12 mm

= 4x8.2x1.1x0.888
= 1x(8.240.7)x1.1x0.888

=32 Kg

=8.883 Kg

RB 6 mm =42x(10.24+0.09)x2)x1.1x0.222 = 211.89 Kg

= DB 20 mm
= DB 20 mm

= RB 6 mm

= DB 20 mm
= DB 20 mm
=RB 6 mm

= 4x5.4x1.1x2.23
= 1x(5.4+0.7)x1.1x2.23

= 5298 Kg
= 5571 Kg

= 28x(10.24+0.09)x2)x1.1x0.222 = 141.26 Kg

= 4x5.4x1.1x2.23
= IX(5.4+0.7)x1.1x2.23

=5298 Kg
=17.118 Kg

= 28x(10.24+0.09)x2)x1.1x0.222 = 1.470 Kg
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GB4
WMaANaN, Y
Ao

lasn

GBS
mAnawN,uu
A

laen

GB6
mAnuu, a1
asn

GB7
mAnUN, a1
aefh

lasn

GBS
manuy, a1
tasn

GB9
vy,
ael

aen
GB10
MaANUL, N
nodh

tlasn

U

= DB 20 mm
= DB 20 mm

= RB 9 mm

= DB 20 mm
= DB 20 mm

=RB 9mm

= DB 12 mm
=RB 6 mm

= DB 20 mm
= DB 20 mm
=RB9 mm

= DB 20 mm
=RB 6 mm

= DB 16 mm
= DB 16 mm

=RB 6 mm

= DB 20 mm
= DB 20 mm
=RB 9 mm
RB 6 mm
RB 9 mm
DB 12 mm
DB 16 mm
DB 20 mm

a & O od
15. MUABUNTANUTUN 1

= 4x8.2x1.1x2.23
= 2x(8.2+0.7)x1.1x2.23

= 43.663 Kg

= 56x(0.24+0.09)x2)x1.1x0.499 = 20.289 Kg

= 4x5.4x1.1x2.23

= 2x(5.4+0.7)x1.1x2.23
= 28x(0.24+0.09)x2x1.1x0.499

= 4x5.5x1.1x0.888
= 20%(0.24+0.09)x2x 1. 1x0.222

= 4x8x1.1x2.23

H

= 4x7.5x1.1x0.888
= 39x(0.24+0.09)x2x1.1x0.222

3x(8+0.7)x1.1x2.23

=32 Kg
=29.92 Kg
= 10.16 Kg

= 21.489 Kg
=4.673 Kg

= 78.496 Kg
=64.02 Kg

55x(0.24+0.09)x2x1.1x0.499 = 19.92 Kg

= 4x4x1.1x1.39

2x(4+0.7)x1.1x1.39

= 29.304 Kg
=6.285 Kg

= 24.464 Kg
= 14372 Kg

21x(0.24+0.09)x2x1.1x0.222 = 3.384 Kg

= 4x8x1.1x2.23

= 2x(8+0.7)x1.1x2.23

55%(0.24+0.09)x2x1.1x0.499

14.342
39.84
29.304
39.196
263.694

Kg
Kg
Kg
Kg
Kg

= 78.496 Kg
= 42.682 Kg
=19.92 Kg
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14

E 4
AUMUT 10 cm MINUA

= ((4.5x8.2)+(2.5x5.4))0.1 = 5.04 m3

9 t 4
2 4
16. 1 T U udud 1

= (4.5x8.2)+(2.5x5.4) =504 m3
17. srumanEuiy i 1

51,852,584

DB 12mm = 1.5x24x8.2x1.1x0.888 = 2888351 Kg
DB 12 mm = 1.5%42x4.5x1.1x0.888 = 27692 Kg
DB 12 mm = 15x14x54x1.1x0.888 = 110.769 Kg
DB 12 mm = 1.5x28x2.5x1.1x0.888 = 102564 Kg

734 DB 12mm = 778604 Kg

t 4
o
18. IUABUNTALTITUN 1

C1,Cy,C3 = 8x02x0.2x3.75 = 12 m3
t 4
v
19. e Tfumendui 1
Cy,Cy,C3 = 8x0.2x4x3.75 = 24 m?

o - : J
20. M anYsuieIYun 1

C1 DB 25 mm = 4x3.75x1.1x3.85 = 63.525 Kg

= RB 6 mm = 20x(0.14x4)x1.1x0.222 = 2.735 Kg
$M 4 AU=DB 25 mm = 2541 Kg
RB6mm = 1094 Kg
CC3 = DB 12 mm = 4x3.75x1.1x0888 = 14.652 Kg
= RB6 mm = 23x(0.14x4)x1.1x0.222 = 3.145 Kg
$MW 4Au = DB 12mm =5860 Kg
RB 6 mm =12.581 Kg
THMiAneSy DB 25 mm = 2541 Kg
DB 12 mm = 58.60 Kg

RB6 mm = 12.581 Kg

21. SuRBURTARIUTUT 2
B10 = 0.15x03x82 = 0369 m3
Bll = 0.2x0.4x5.4 = 0432  m3
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B12 = 0.2x0.4x5.4 = 0432 m3
B13 = 0.15x03x54 = 0243 m3
Bl4 = 0.15x0.3x5.5 = 0.02475 m3
B15 = 0.15x0.3x8 = 036 m3
B16 = 0.15x0.3x8 = 036 m3
B17 = 0.15x0.3x(2.5+2.5) = 0225 m3
B18 = 0.15x0.3x1 = 0045 m3
TABUNTA = 2502  m3

i 4
o o
22. v Ifuausud 2

B10 = (0.3+0.15+03)x 8.2 = 6.15 m?2

Bll = (0.4+0.2+04) x59 = 54 m2

B12 = (04+02+04) x 54 = 54 m2

B13 = (0.3+0.154+03)x 54 = 4.05 m2

Bl4 = (0.3+0.15+0.3) x 5.5 = 4.125 m2

B1S = (0.3+0.15+03)x8 = 6 m?

B16 = (0.3+0.15+03)x8 = 6 m?

B17 = (0.3+0.15+03)x5 = 375 m?2

B18 = (03+0.15403)x1 = 0.75 m?

s il 2 = 41.625 m?

2. MBS UM 2

B10

MAAUU,6W = DB 12 mm = 4x8.2x1.1x0.888 =32.04 Kg
aofh = DB 12 mm = 2x(8.2+0.7)x1.1x0.888 =17.39 Kg
1asn =RB 6 mm = 42x(0.24+0.09)x2x1.1x0.222  =6.77 Kg
Bl11

MANUY,AN = DB 16 mm = 4x5.4x1.1x1.39 =33.03 Kg
A8 = DB 16 mm= 2x(5.4+0.7)x1.1x1.39 = 18.65 Kg
Unen =RBG6mm  =28x(0.34+0.14)x2x1.1x0.222 = 6.56 Kg

B12
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(MANUN,EN = DB 16 mm = 4x5.4x1.1x1.39 = 33.03 Kg
, Aot = DB 16 mm = 2x(5.4+0.7)x1.1x1.39 = 18.65 Kg
asn =RB6mm  =28x(0.34+0.14)x2x1.1x0.222 = 6.56 Kg
B13
MANUU,81 = DB 16 mm = 4x5.4x1.1x1.39 = 33.03 Kg
nedh = DB 16 mm = 2x(5.4+0.7)x1.1x1.39 = 18.65 Kg
Unen =RB6mm = 55x(0.24+0.09)x2x1.1x0.222 = 8.86 Kg
Bl4
MANUU,EW = DB 16 mm = 4x5.5x1.1x1.39 =33.03 Kg
aeth = DB 16 mm = 1x(5.5+0.7)x1.1x1.39 =11 Kg
aen =RB6 mm =29x(0.24+0.09x2x1.1x0.222 = 4.67 Kg
BIS
MANUW,AN = DB 20 mm = 4x8x1.1x2.23 = 48.93 Kg
faeth = DB 20 mm = (8+0.7)x1.1x2.23 =2134Kg
lasn =RBO9mm = 55x(0.24+0.09)x2x1.1x0.499 = 19.93 Kg
B16
(MANUW,61 = DB 20 mm = 4x8x1.1x2.23 = 78.49 Kg
aoh = DB 20 mm = Tx(8+0.7)x1.1x2.23 =21.34 Kg
tlnen =RBO9mm = 55x(0.24+0.09)x2x1.1x0.499 = 19.93 Kg
B17
(MANUW,B1 = DB 12 mm = 4xSx1.1x0.888 =19.54Kg
taen =RB6mm  =26x(0.24+0.09)x2x1.1x0.222 = 9.19 Kg
B18
MANUW,BW = DB 12 mm = 4x1x1.1x0.888 =391 Kg
taon =RB6mm =6x(0.24+0.09x2x1.1x0.222 =097 Kg
32 DB20mm = 170.1 Kg

DB 16 mm = 25069 Kg
DB 12 mm

7288 Kg
RB 9mm = 3986 Kg
RB 6mm = 3858 Kg

1 4 ]
24
24. MUABUNTANUTUN 2

I 4
WUMMY 10 cm = ((4.5%8.2) + (2.5x5.4)) (0.1) = 5.04 m3



[ 4 »
o o
25. o TdfuuRusud 2

= (4.5x8.2) + (2.5x5.4)

»
2 4
26. MTUABUNTA 1FUT 2

C1, Cy = 0.2x0.2x2.6

$19u 6 Ay

E
o d
27. v ey 2

C, Cy = 4x0.2x2.6

314U 6 Au
a - .’;' 4
28. MU AT wEITUN 2
C1 = DB 20 mm
ﬂﬂﬂﬂ RB 6 mm
$1Uu 4 Ay

C2 = DB 12 mm
ﬂqtlﬂRBGmm

17w 2 du

934 DB 20 mm
DB 12 mm
RB 6 mm

o
29. ATUABUNTAATUYY 3

Bl = 0.15x0.3x54

B2 = 0.2x04x54

B3 = 0.2x0.4x8

B4 = 0.15x0.3x44

BS = 0.2x0.4x8

B6 = 0.15x0.3x54

B7 = 0.15x0.3x54

B8 = 0.15x0.3x2.5+2.5 =

50.4 m2

0.104 m3

= 0.624 m3

]
g
o
&
BN

= 4x2.6x1.1x2.23

= 14x(0.14x4)x1.1x0.222=

= DB 20 mm

=RB 6 mm

= 4x2.6x1.1x0.888

= 16x(0.14x4)x1.1x0.222=

= DB 12 mm

=RB 6 mm

102.04 Kg

20.32
12.02

0.243

0432

0.64

0.198

0.64

0.243

0.243

0.225

Kg

25.51
191
102.04
7.64
10.16
2.18
20.32
438

RELRTRETEFER

321
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B9 = 0.15x03x54 = 0243 m3

33 = 3.107 m3

v
o
30. a 1duuy ausui 3

Bl = (0.3+0.15+0.3)x5.4 = 4.05 m2 S
B2 = (0.4+0.2+0.4)x5.4 = 54 m2

B3 = (0.4+0.2+0.4)x8 =8 m?

B4 = (0.3+0.15+0.3)x4.4 = 33 m?2

BS = (0.4+0.240.4)x8 =8 m2

B6 = (0.3+0.15+0.3)x5.4 = 4.05 m2

B7 = (0.3+0.25+0.3)x54 = 4.05 m2

B8 = (0.3+0.15+0.3)xS = 3.75 m?

B9 = (0.3+0.15+0.3)x5.4 = 4.05 m2

57 = 4465 m2

2 2 o4
31, MuMdnE SR uYud 2
S1+ 82, 84

DB 12 mm = 1.5x24x8.2x1.1x0.888 = 288.35 Kg

DB 12 mm = 1.5x42x4.5x1.1x0.888 = 27692 Kg
DB 12mm = 1.5x14x5.4x1.1x0.888 = 110.76 Kg
DB 12mm = 1.5x28x2.5x1.1x0.888 = 102.56 Kg
sl = 77859 Kg

32. AumAnasy ausd 3
Bl
MANUN,EN  =DB I2mm = 4x5.4x1.1x0.888 = 211 Kg
ﬂﬁﬂﬂ =RB6 mm = 28x(0.24+0.09)x2x1.1_x0.222 = 451 Kg
B2
MANUN,EN  =DB20mm = 4x(S4)x1.1x2.23 = 1325Kg
nedh =DB20mm = 1x(5.4+0.8)x1.1x2.23 = 1521 Kg
1laen =RB6 mm = 28x(0.34+0.14)x2x1.1x0.222 = 6.56 Kg
B3
(MAMMYL,EN  =DB16mm = 4x8x1.1x139 = 48.93 Kg
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Aol =DBI6mm = 2x(8+0.8)x1.1x1.39 = 2691 Kg
daen =RB6mm = 81x(0.34+0.14)x2x1.1x0.222 = 18.99 Kg
B4
MANUW,AN  =DBI6mm = 4xd4x1.1x1.39 26.91 Kg
aen =RB 6mm = 23x(0.24+0.09)x2x1.1x0.222 = 3.71 Kg
BS
mAnuu,d  =DB16mm = 4x821.1x1.39 48.93 Kg
an =DB16 mm = 2x(8+0.8)x1.1x1.39 2691 Kg
asn =RB6mm = 81x(0.34+0.14)x2x1.1x0.222 = 18.99 Kg
B6
mAnuu,d1  =DBI6mm = 4x5.4x1.1x1.39 33.03 Kg
nod =DBI6 mm = 2x(5.4+0.7)x1.1x1.39 18.65 Kg
aen =RB6 mm = 28x(0.24+0.09)x2x1.1x0.222 = 451 Kg
B7
MANUU,EW  =DB16mm = 4x5.4x1.1x1.39 33.03 Kg
asdh =DB16 mm = Ix(5.4+0.7)x1.1x1.39 933 Kg
1asn =RB6 mm  =37x(0.24+0.09x2x1.1x0.222 = 5.96 Kg
BS
(MANUW,EN  =DBI2mm = 4x5x1.1x0.888 = 19.54 Kg
ilasn =RB6 mm = 26x(0.24+0.09x2x1.1x0.222 = 4.19 Kg
B9
mAnUW, A =DBI6mm = 4x5.4x1.1x1.39 = 33.03 Kg
aodh =DB16mm = 1x(5.4+0.7)x1.1x1.39 = 933 Kg
Jasn " =RB6 mm = 37x(0.24+0.09)x2x1.1x0.222 = 596 Kg
59 DB20mm = 2846 Kg

DB 16 mm = 272.63 Kg

DB12mm = 4064 Kg

RB6 mm = 7338  Kg

33, UABUNTARUTAL 3
éunm 10 om

(54x8.000.1 = 432 m3

P |
34, s lfuuunusun 3



3S.

36.

37.

38.

39.

41.

(5.4x8) = 432 m?

o -~ 4' : <
MHINANIATY WUHUN 3

S1,54 =DB 12 mm = 1.5x54x14x1.1x0.888 = 110.78 Kg
= DB 12 mm = 1.5x2.5x28x1.1x0.888 = 102.56 Kg
S1,S; =DB 12 mm = 1.5x5.4x19x1.1x0.888 = 150.33 Kg
= DB 12 mm = 1.5x3.5x28x1.1x0.888 = 143.59 Kg
S3 =DB 12 mm = 1.5x5.4x10x1.1x0.888 = 79.12 Kg
=DB 12 mm = 1.5x1x28x1.1x0.888 = 4.03 Kg
v‘fusgﬁzuﬁu = 2403 Kg
5 = 78456 Kg
aunBURSAENTAT 3
C1,.C2:C3 = 02x02x26 = 0.104 m3
fifwmedu = 0624 m3
s 3
C1,62,C3 = 02x4x26 _ 208 m?
fmmedu = 1248 m?2
U mineS e 3
C;,Cy =DB12mm =4x2.6x1.1x0.888 = 10.16 Kg
asn =RB6 mm = 16x10.14x4x1.1x0.222 = 8.8 Kg
52 T 6 Au =DB12mm = 6096 Kg
=RB6 mm = 1308 Kg

QUABUNTAMY TAaTandIm

B0 = 0.15x0.30x(8+8+5.4+5.4+5.4+8)

= 181 m3

sy Tasands

BO = (0.3+0.15+0.3)(848+5.4+5.4+5.4+8)

= 3015 m?
umaniaSuaulasandam
BO
MANUY,E4 = DB 12 mm = 4x40.2x1.1x0.888

=157.07 Kg



dasn =RB 6 mm

202x(0.24+0.09)x2x1.1x0.222 = 32.56 Kg

3T DB 12mm = 15704 Kg

RB 6 mm = 3256 Kg
-~ 42, QUHTINe Y

fuit1 = (274742 T+8+145 4+5.4+2.5+1.5+4)x3.75
= 106 m2

fuit 2 = BH2.T+142.T+T+5.4+5.4+2.5+2.5)x2.6
= 84 m?

fuiis = (5.4+5.4+5.4+5 4+8+8+2.5+2.5+4)x2.6
= 59 m?

77U = 249 m?

43. UMY = 2x249 = 498 m?

44, umd 498  m2



T1swau Bearing Wall

TIMS S (mite| erfagnead AT F2NIHYA
wiwaz| 3w |{wiwaz| s
1. yafAuLATNAUNGY 14.67| m3 0 0 -60|— 880.2 880.2
2. Uy 122 917 21 m. 18| Au 3150| 56700 500 9000 65700
3. Auadanaaudy 18] Au 100 1800 80| 1440 3240
4. NITUMOIWTBIFIUTIN 1.36| m3 190| 2584 40| 544 31238
5. UABUNTANYIL 1.1/ m3 1100{ 1210 180 198 1408
6. IUABUNTA 55.4| m3 1385 76729 250/ 13850 90579
7. a1y 537.68| m2 180| 96782.4 70| 37637.6 134420
8. AMANETY
' RB 6 mm 395| kg 11.55| 4562.25 1.5 5925 515475
RB 9 mm 10162| kg 10.59| 10761.6 15| 15243 1228586
DB 10 mm 1457| kg 1036 15094.5 1.5 21855 17280.02
DB 12 mm 594 xg 1036 6153.84 1.5 891  7044.84
DB 16 mm 316| kg 10.06| 3178.96 1.5 474|  3652.96
DB 20 mm 171| kg 10.06| 1720.26 15| 2565 1976.76
DB 25 mm 366| kg 10.06| 3681.96 1.5 549 423096
DB 28 mm 230| kg 10.06| 23138 1.5 345 2658.8
9. Munedy 18.75| m2 150| 28125 40 750 3562.5
10. MuRNfu 37.5| m2 50| 1875 50| 1875 3750
11 umd 498| m2 30| 14940 200 9960 24900
TINIHUA 300574 82463 383037

326
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Tseathussyusssum
M3 i | mie | ardagnead AT FININUA
wiwas| s |[wudwaz| sy
1. yeRuubnaundy 9.05| m’ 0 0 60| 543 543
2. 100N 1-18 477 14 m. 200 Hu 1330] 26600 400| 8000 34600
3. MInUARAR AR 20{ Au 100{ 2000 80| 1600 3600
4. NTWHSWTOIFIUTIN 118 m’ 190 2242 40| 472 271.4
5. AeunIANeTY 11 m 1100 1210 180 198 1408
6. ABUNTA 3328| m 1385 46092.8 250| 8320 54412.8
7. vy 37377 m 180| 672786 70| 261639 939425
8. tnaniaSy
RB 6 mm 21487 kg 11.55| 2481.75 15| 322305 2804.054
RB 9 mm 8585 kg 10.59] 909.152 1.5{ 128.775| 1037.9265
DB 12 mm 2294.57| kg 10.36| 237717 1.5| 3441.86| 27213.6053
DB 16 mm 44936 kg 10.06| 4520.56 15| 674.04]  5194.602
DB 20 mm 529.85| kg 10.06| 5330.29 15| 794.775|  6125.066
DB 25 mm 32689 kg 10.06| 3288.51 15| 490335 3778.848
9. NBHIBY 249 m” 150| 37350 40| 9960 47310
10. RN 498 m 50| 24900 S0| 24900 49800
11 vumd 498 m’ 30| 14940 20| 9960 24900
‘nyﬁwuﬂ 260898 95544.2]  356442.2
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