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နိဒါန္း 
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     Title (1) Five Members 

                            

1. Footing  

2. Column 

3. Beam 

4. Slab 

5. Stair  

6. Roofing (do not include in this book) 

 
Building structure တစ္ခုမွာ အဓိက member (၆)ခုပါ ပါတယ္။ နံပါတ္(၁) footing၊ နံပါတ္(၂)column၊  

နံပါတ္(၃) beam၊ နံပါတ္(၄)slab၊ နံပါတ္(၅)stair နဲ႔ နံပါတ္(၆)roofing ပါ။ Roofing ကေတာ့ RC လုပ္တာရွားလုိ႔ 

ဒီစာအုပ္မွာ ထည့္မေရးထားပါဘူး။ RC member (၅)ခုကုိပ ဲအဓိက highlight လုပ္ျပီးေရးထားပါတယ္။ နံပါတ္(၁) 

footing ရွိမယ္၊ footing ေပၚမွာ column ရွိမယ္၊ column(၂)ခုရွိတုိင္း beam နဲ႔ခ်ဳပ္မယ္၊ beam(၂)ေခ်ာင္း 

ဒါမွမဟုတ္ (၄)ေခ်ာင္းရွိရင္ slab လရဲွိလာမယ္၊ ျပီးေတာ့ တစ္ထပ္နဲ႔တစ္ထပ္ကို ကူးဖို႔ stair လိုလာမယ္။ ဒါက RC 

building structure မွာမရွိမျဖစ္ member (၅)ခုနဲ႔ ရိုးရုိးေလးမိတ္ဆက္ေပးတာ။  

 

Structure ဆုိတာကုိအျမတဲမ္းခက္ခက္ခခဲ ဲမေတြးပါနဲ႔။ တခါတေလ Structure ဆုိတာရုိးရုိးေလးေတြးေပးရတယ္။ 

ဆုိရိုးေလးတစ္ခုအရင္မွတ္ထားလုိက္ပါ။ 

 
“Structural Engineering is simple in concepts, but complex in details.” 

Residential Structural Design Guide : 2000 Edition 
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Title (2) Load Path  

 
Building structure တစ္ခုမွာ (occupant)လူေတြ၊ (furniture) ပရိေဘာဂေတြက floor slab ေပၚမွာ 

အမ်ားဆုံးေနၾကတယ္။ အ့ဒီဲ ေရြ ႔လ်ားလုိ႔ရတဲ့ (live load)ေတြရ ဲ႔weight ေတြနဲ႔ finishing ခင္းၾကတဲ့ topping ရယ္ 

ေၾကြျပား(သုိ႔)ပါေကးေတြရ ဲ႔ (superdead load or additional dead load)ေတြကုိ floor slab ကခံတယ္၊ 

တျပိဳင္နက္ထဲမွာပ ဲbeam ကုိပို႔ေပးတယ္။  

Beam ေတြက (၁)သူ႔ရ ဲ႔ own weight၊ (၂) slab ရ ဲ႔ own weight နဲ႔  slab ကျဖန္႔ေပးလုိက္တ့ ဲစုစုေပါင္း 

load၊ (၃) walling အုတ္စီထားရင္ brick ရ ဲ႔ superdead load ေတြကုိ column ဆီကုိပို႔တယ္။ column က 

(၁)သူ႔အေပၚက column (၂)beam ကပုိ႔လာသမွ် load ေတြကို ခံေဆာင္ျပီး တစ္ျပိဳင္နက္ footing 

ဆီကုိပို႔ေပးေနတယ္။ footing ကေတာ့အေပၚက က်လာသမွ် dead load+live load အားလုံးကုိ ခံေဆာင္ျပီး 

ေနာက္ဆုံးသဘာ၀အတုိင္းရွိေနမယ့္ soil ဆီကုိျဖန္႔ေ၀ေပးတယ္။ ပုံၾကည့္လိုက္ရင္ ရွင္းသြားမွာပါ။ 

ဒါက Gravitational directional အတုိင္းစီးဆင္းေနတဲ့ Load Path ပါပ။ဲ ဒါကုိအေျခခံျမင္တတ္တဲ့ 

မ်က္စိရိွရင္ Engineer Eye ရသြားျပီ။ ဘယ္ member က ဘယ္လိုအလုပ္လုပ္ျပီး ဘယ္လိုအေရးၾကီးလဲဆုိတာ 

သိသြားျပီ။ က်ေနာ့္ဆရာဦး၀င္းျမင့္ေျပာေလ့ရိွတ့စဲကားတစ္ခြန္း လက္ေဆာင္ ပါးခ်င္ပါတယ္။ Tension, 

Compression, Moment, Shear, Torsion, Axial Point Load အ့ဒဲါေတြျမင္တတ္ရင္ဘယ္ႏွစ္ထပ္ျမင့္ျမင့္ 

ေဆာက္လုိ႔ရျပီတဲ့။ ဟုတ္ပါတယ္ . . အဲ့ဒီ ဟာေတြကို ျမင္တတ္ဖို႔က အေပၚမွာေျပာခဲ့တဲ့ဒုတိယေလးစာသားအတုိင္း   

Structural Engineering is complex in details ပါပ။ဲ Structural Engineers’ Eye ရဖို႔ဆက္ေလ့က်င့္ပါဗ်ာ။ 

 

Load Path 

 

The structural frame must have enough strength to securely bear the gravity loads throughout  

the entire life span of the building. 

 

- An adequate load bearing system is based on a continuous load path throughout the structure:  

- The slabs carry the floor loads of each storey. 

- The beams carry the loads transferred to them by the slabs as well as the weight of the  

walls seated on them.  

- The columns carry the beam loads and they transmit them to the foundation.  

- The footings (foundation) carry the column loads and transfer them to the ground. 
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တကယ့္အေဆာက္အဦတစ္ခုရဲ႕ load path က extremely complex ပါ။ ဥပမာ-Design မွာ load distribution 
တြက္တဲ့အခါ အေပၚထပ္ slab ရ႕ဲ weight က ေအာက္ကပ္လ်က္အထပ္ကုိ မေရာက္ဘူးလုိ႔ယူဆေပမယ့္ တကယ့္ 
Real structure မွာက partially အခ်ိဳ႕တ၀က္ေရာက္လာႏိုင္တာမ်ိဳး၊ Brick walling ေတြကုိ beam 
ေပၚတုိက္ရိုက္တင္လုိ႔ slab ဆီမေရာက္လာဘူးလုိ႔ ယူဆထားေပမယ့္ တကယ့္အျပင္မွာက brick weight ေတြက 
slab ဆီကုိ ကူးလာႏိုင္တာမ်ိဳး၊ စသျဖင့္ စသျဖင့္ redistribution of forces, partial composite action, 
substantial load sharing case ေတြအမ်ားၾကီး ရွိပါေသးတယ္။ အခုျပထားတ့ပဲံုက Basis ပါ။ ေက်ာင္းသား  
ေက်ာင္းသူေတြ level ကုိနားလည္ဖို႔ရည္ရြယ္ေရးသားတာမို႔ Simple & Basis သာထုတ္ႏႈတ္ထားပါတယ္။  

The path through which loads are transferred is known as the load path. A continuous load path is 
capable of resisting and transferring the loads that are realized throughout the structure from the 
point of load origination down to the foundation. 

As noted, the load path in a conventional home may be extremely complex because of the 
structural configuration and system effects that can result in substantial load sharing, partial 
composite action, and a redistribution of forces that depart from traditional engineering concepts. 
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In fact, such complexity is an advantage that often goes overlooked in typical engineering 
analyses. 

Further, because interior nonload-bearing partitions are usually ignored in a structural analysis, 
the actual load distribution is likely to be markedly different from that assumed in an elementary 
structural analysis. 

Reference: Chapter(2) Structural Design Concepts, Residential Structural Design Guide 2000 
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Title(3) : Basic  Structural  Loads 

 

Question: Load ဆုိတာ ဘာလဲလို႔ေမးရင္ . . . 

Answer   : ၀န္ . . လို႔ေျဖၾကတာမ်ားပါတယ္ . . ဟုတ္ပါတယ္ . . ဒါေပမယ့္ 

 

 ၀န္ . . ဆုိတာဘာလဲ။ ၀န္ ဆုိတာ အေလးခ်ိန္ပါ . . weight ပါ။ ဒါဆုိ ဘာက weight ကို ျဖစ္ေစတာလဲ။ 

Gravitational force ဆုိတ့ ဲကမၻာ့ဆြဲအားေၾကာင့္ပါ။ အားလုံးပ ဲNewton ရ႕ဲ W = mg ဆုိတာေလးကုိ 

သိေနျပီးသားပါ။ ဒီ equation ေလးက Weight နဲ႔ mass ရ႕ဲ difference ကုိခြဲျပေနပါတယ္။  

 ဘိလပ္ေျမတစ္အိတ္ရ႕ဲအေလးခ်ိန္က 112 lbs ေလးပါတယ္။ ဒါက ကမၻာ့ဆြဲအားေၾကာင့္ပါ။  

W = m.g 

m = W/g = 112/ 32.2 = 3.48 lbs သာရိွပါတယ္။ (ဒါက ကမၻာ့ဆြဲအားမရိွတဲ့ေနရာမွာတုိင္းရင္ပါ) 

အဲ့ဒါေၾကာင့္ မိတ္ေဆြေတြထမဲွာ ၀ိတ္က်ခ်င္တဲ့သူေတြရွိရင္ ကမၻာ့ဆြဲအားမရိွတဲ့ ကမၻာ့အျပင္မွာျဖစ္ျဖစ္ 

လကမၻာမွာျဖစ္ျဖစ္ ထြက္တိုင္းဖုိ႕အၾကံေပးလုိက္ပါ။ ၀ိတ္က်ေနပါလိမ့္မယ္လို႔ . . . ^o^ 

 

Question: Load ဘယ္ႏွစ္မ်ိဳးရိွလလုိဲ႔ေမးရင္ . . . 

Answer   : အေျခခံ(၂)မ်ိဳးပဲ ရွိပါတယ္ . . (Direction ရႈေထာင့္အရခြဲလိုက္တာပါ)  

(1) Gravity Loads (အလြယ္ေျပာရင္) Vertical Loads 

(2) Lateral Loads (အလြယ္ေျပာရင္) Horizontal Loads 
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Building loads can be divided into two types based on the orientation of the structural 

actions or forces that they induce: vertical (i.e., gravity) loads and horizontal (i.e., lateral) loads. 

Vertical (Gravity) Loads Horizontal (Lateral) Loads 

• Dead (gravity)  • Wind 
• Live (gravity) • Soil (active lateral pressure) 
• Wind (uplift on roof)  • Flood (static and dynamic hydraulic forces) 
• Snow (gravity)  • Seismic (horizontal ground motion) 
• Seismic and wind (overturning)  
• Seismic (vertical ground motion)  

 

Vertical Loads   

(1) Dead Loads (Own weight caused by gravity) 

(2) Super Dead Loads or Additional Dead Loads 

(finishing on slab, walling on beam, steps on stair, trees on roof-garden, water tanks, etc.) 

(3) Suspended Loads (ceilings, M & E pipe lines, sign board, etc.) 

(4) Live Loads (people, any vehicle, furniture, other movable things, etc.) 

(5) Construction Loads (Concrete mixers, Back-hoe, Concrete pump, etc.) 

(6) Rain Loads (Natural loads) 

(7) Snow Loads (Natural loads) 

(8) Temperature & Shrinkage (Natural loads) 

(9) Impact Loads (Accidental loads, falling of lift, etc.) 

 

Dead Loads(example) 
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Super Dead Loads or Additional Dead Loads(example) 

 

 

Live Loads(example) 
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Live Loads(example) 

 
Construction Loads(example) 
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Snow Loads(example) 
 

 
Fire or Temperature Loads(example) 
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Impact Loads(example)World Trade Center was attacked by 9/11 

 
Horizontal Loads   

(1) Wind loads (Natural loads) 

(2) Earthquake loads (Natural loads) 

(3) Soil pressures (Natural loads) 

(4) Water pressures (Natural loads) 

(5) Impact Loads (Accidental loads, hitting by vehicles, etc.) 

 

ဒီမွာ တစ္ခုေတာ့ ေျပာပါရေစ။ Engineering မွာ ပံုေသမမွတ္ပါန႕ဲ။ Classify လုပ္တယ္ဆုိတာ point of view 

အမ်ိဳးမ်ိဳးရိွပါတယ္။ ဒါက loads ေတြကုိ Direction point of view အရခြဲလိုက္တာ . . မွတ္ရလြယ္လုိ႔ပါ။ 

ေနာက္ရႈေထာင့္တစ္မ်ိဳးက ခြဲျပရရင္ . . loads ဆုိတာ (၃)မ်ိဳးရိွပါတယ္။ ဒါက ေက်ာင္းမွာခြဲျခားခဲ့တ့ ဲပုံစံပါ။ Arthur 

H. Nilson ရ႕ဲ Twelfth edition စာအုပ္ကို အေျခခံျပီးခြဲပါတယ္။  

(1) Dead Loads 

(2) Live Loads 

(3) Environmental Loads  

(ဒီ Environmental ထမဲွာ E.quake, wind, snow, rain, soil, water, temperature, impact, etc အကုန္ပ)ဲ  

ေလ့လာသူေတာ္ေတာ္မ်ားမ်ားက ရႈေထာင့္မတူတာနဲ႔ concept တစ္ခုကုိမွားတယ္လုိ႔ ထင္တတ္ၾကလုိ႔ 

ထပ္ရွင္းျပမိတာပါ။ တကယ္ေတာ့ အေထာက္အထားရိွရင္ ၂ ေယာက္လုံးမွန္တတ္တယ္။ Structure မွာ concept 

ပတူဲမွာပါ။ ခ်ဥ္းကပ္တ့လဲမ္းေၾကာင္း မတူၾကပါဘူး။ ဟုတ္ကဲ့ . . ေနာက္ထပ္စကားေလးတစ္ခုက “Structural 
Engineering is much much more than crushing numbers(calculation).’’ 
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Vertical Loads 

Gravity loads act in the same direction as gravity (i.e., downward or vertically) and include 

dead, and live loads. They are generally static in nature and usually considered a uniformly 

distributed or concentrated load.  

Thus, determining a gravity load on a beam or column is a relatively simple exercise that 

uses the concept of tributary areas  to assign loads to structural elements. The tributary area is the 

area of the building construction that is supported by a structural element, including the dead load 

(i.e., weight of the construction) and any applied loads (i.e., live load).  

Wind uplift forces are generated by negative (suction) pressures acting in an outward 

direction from the surface of the roof in response to the aerodynamics of wind flowing over and 

around the building. As with gravity loads, the influence of wind uplift pressures on a structure or 

assembly (i.e., roof) are analyzed by using the concept of tributary areas and uniformly distributed 

loads. 

The major difference is that wind pressures act perpendicular to the building 

surface (not in the direction of gravity) and that pressures vary according to the size of the tributary 

area and its location on the building, particularly proximity to changes in geometry (e.g., eaves, 

corners, and ridges). Even though the wind loads are dynamic and highly variable, the design 

approach is based on a maximum static load (i.e., pressure) equivalent. 

                             
 

ဒီပုံမွာ ပ်ဥ္ျပားက Structure ပါ။ လူေတြက load ပါ။ 
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Lateral Loads 

The primary loads that produce  lateral forces  on buildings are attributable to forces 

associated with wind, seismic ground motion, floods, and soil. Wind and seismic lateral loads apply 

to the entire building. Lateral forces from wind are generated by positive wind pressures on the 

windward face of the building and by negative pressures on the leeward face of the building, 

creating a combined push-and-pull effect.  

Seismic  lateral forces are generated by a structure’s dynamic inertial response to cyclic 

ground movement. The magnitude of the seismic shear(i.e., lateral) load depends on the magnitude 

of the ground motion, the building’s mass, and the dynamic structural response characteristics (i.e., 

dampening, ductility, natural period of vibration, etc.). For houses and other similar low-rise 

structures, a simplified seismic load analysis employs equivalent static forces based on fundamental 

Newtonian mechanics (F=ma) with somewhat subjective 

(i.e., experience-based) adjustments to account for inelastic, ductile response characteristics of 

various building systems.  

Flood loads are generally minimized by elevating the structure on a properly designed 

foundation or avoided by not building in a flood plain. Lateral loads from moving flood waters and 

static hydraulic pressure are substantial. Soil lateral loads apply specifically to foundation wall 

design, mainly as an “out-of-plane” bending load on the wall. 

Lateral loads also produce an overturning  moment that must be offset by the dead load and 

connections of the building. Therefore, overturning forces on connections designed to restrain 

components from rotating or the building from overturning must be considered. Since wind is 

capable of generating simultaneous roof uplift and lateral loads, the uplift component of the wind 

load exacerbates the overturning tension forces due to the lateral component of the wind load. 

Conversely, the dead load may be sufficient to offset the overturning and uplift forces as is 

often the case in lower design wind conditions and in many seismic design conditions. 

                                               

  
အႏွစ္ခ်ဳပ္ရရင္ . .သိပ္ေတာ့မခက္ပါဘူး . . ျမင္တတ္မယ္ဆုိရင္ က်ေနာ္တုိ႕ကုိယ္တုိင္က Load ေတြပါပဲ။              
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Title(4) Simple Design Basis 
 

ဘာ structure ပျဲဖစ္ျဖစ္ သက္ေရာက္မယ့္ strength ထက္ Design လုပ္ထားတ့ဲ strength 

ကပိုခံႏိုင္ရမယ္။ ဥပမာထုိင္ခံုတစ္ခံုလုပ္မယ္ဆုိပါေတာ့။ ေမးရမွာက လူဘယ္ႏွစ္ေယာက္ထုိင္မွာလဲ . . 

တစ္ေယာက္လား. .ႏွစ္ေယာက္လား. .ဆယ္ေယာက္လား။ ဘာပစၥည္းသုံးမွာလဲ . . သစ္လား . . သံလား. 

.ပလတ္စတစ္လား. .အုတ္လား။ မက်ိဳးေအာင္ Design လုပ္ရမယ္။ က်ိဳးခ့ရဲင္ေတာင္ ထုိင္ေနတဲ့သူေတြ 

အႏၱရာယ္မရွိေအာင္ ၾကိဳစဥ္းစားေပးထားရမယ္။ ဒါက Structure Design Basis ေပါ့ဗ်ာ။  

Design Basis နဲ႔ Design stage ေတြကုိေတာ ့မိတ္ဆက္ရံုေလာက္ပဲ နိဒါန္းပ်ိဳးထားပါေသးတယ္။ 

Structure Design လုပ္တယ္ဆုိတာရဲ ႔ေနာက္ဆုံး Result က concrete dimension (b, d, h) နဲ႔ steel 

cross-sectional area(As) ရွာတာပါပ။ဲ ဒါေၾကာင့္ Design တြက္တ့အဲခါ အဓိကလုိရင္းအေျဖက  

 

Design = Concrete Dimensions( ) + Steel Area( ) 

 
Design Basis 
 The single most important characteristic of any structural member is its actual 
strength, which must be large enough to resist, all foreseeable loads that may act on it 
during the life of the structure, without failure or other distress. Therefore, it is logical to 
proportion members, i.e., to select concrete dimensions and reinforcement, so that 
member strengths are adequate to resist forces resulting from certain hypothetical overload 
stages. This design concept is known as strength design. 
 

ဒီမွာ Design တြက္တဲ့အခါ material properties ကုိအျပည့္အ၀ယုံလုိ႔မရေသးလုိ႔ actual 

strength ကုိအျပည့္အ၀မသုံးဘူး။ ေခတ္အလုိက္ေလွ်ာ့သုံးၾကတယ္။ concrete compressive strength 

ကုိ 0.5(တစ္၀က္)ထိပ ဲသုံးတယ္၊ steel ultimate strength ကုိမသုံးဘူး၊ Fs = nFc အ ေနနဲ႔ပဲ 

စဥ္းစားတယ္။ ဒါကအရင္ေခတ္ကအသုံးမ်ားခ့တဲ့ဲ elastic strength design ပါ။ အခုေခတ္မွာေတာ့ 

ultimate design strength ကုိအသုံးမ်ားပါတယ္။ ဒါလဲ concrete compressive strength ကုိ 

အျပည့္အ၀မသုံးေသးပါဘူး။ 0.85(85%)ထိပဲ သုံးတယ္၊ steel ultimate strength ကုိမသုံးဘူး၊  

Fy(yield strength)ထိပဲ သုံးတယ္။ 
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ဘယ္ method ပသုံဲးသုံး အဓိကကေတာ ့သက္ေရာက္လာမယ့္ loads ေတြထက္ က်ေနာ္တုိ႔ 

design လုပ္ထားတဲ့ member ေတြက ပိုျပီးခံႏိုင္ေနရပါမယ္။ ဒါကုိေတာ့ ေနာက္စာအုပ္ေတြမွာမ ွ

သီးသန္႔အက်ယ္တ၀င့္ေရးပါေတာ့မယ္။ example တစ္ပုဒ္လာက္တြက္ျပမွ လုိရင္းကုိပိုျမင္မွာပါ။ အခုက 

beginner ေတြအတြက္ပဲမို႔ member size ေတြကုိ ခန္႔မွန္းျခင္း (Preliminary Sizing) ကုိပ ဲအဓိကေရး 

ထားပါတယ္ဗ်ာ။ 

 
Design Output Concrete Area Steel Area Differences 

Actual Design Strength Ac (Fc) As (Fs) used 100% strength 

Elastic stage Design strength Ac (0.5Fc’) As (Fs) used 50% , =n ) 

Yield strength Design Ac (0.7Fc’) As (Fy) (0.5Fc’< Fc< 0.85Fc’), fs =Fy 

Ultimate strength Design 0.85 Ac (Fc’) As (Fy) used 85% , =  

Point to remember: 
(1) The ultimate design strength is based in the scope of this writing guide. 
(2) This guide is helpful for preliminary design only, not for accurate structural calculations. 
(3) We strongly recommend to use this guide only for those lower than 10-storeyed 

reinforced concrete buildings.  
(4) In other words, we prohibited using this guide for high-rise buildings. 
Reference: Chapter (1) Introduction, Arthur H. Nilson, Design of Concrete Structures 
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Title(5) Footing & Foundation 
 

ပထမဆုံး အဓိက member ျဖစ္တဲ့ footing ကုိမေျပာခင ္foundation နဲ႔ footing 

အေခၚအေ၀ၚကုိ စရွင္းပါမယ္။ Engineering Term ေတာ္ေတာမ္်ားမ်ားကာ Site ထဲမွာ 

ျမန္မာမႈျပဳလုိက္ေတာ့ အေခၚအေ၀ၚ က ေရာေနပါတယ္။ တကယ္က structural term အရဆုိ footing 

က footing . . foundation က foundation ပါ။ 

 Visual point of view အျမငသ္ေဘာနဲ႔ပ ဲခြဲရင ္ground level ေအာက္က member အားလုံးဟာ 

foundation ပါ။ retaining walls, basement slabs, short columns, footing beams, footing, pile 

caps, etc., အစရွိသျဖင့္ေပါ့။  

footing တုိ႔ . . . Plie cap တုိ႔ဆုိတာကေတာ့ foundation ဆုိတဲ့ Sub-structure (ေျမေအာက္ 

structure) ထဲက အစိတ္အပိုင္းေလးတစ္ခုစပီါ။ Foundation Engineering ဆုိတာ Engineering ရ႕ဲ 

ဘာသာရပၾ္ကီးတစ္ခုပါ။ က်ယ္ျပန္႔ပါတယ္ . . က်ေနာ့္ရဲ ႔ဒီစာအုပ္ေသးေသးေလးမွာ မရွင္းျပႏိုင္ပါဘူး။ 

အေခၚအေ၀ၚေလာက္ပ ဲရွင္းလငး္ေပးထားပါတယ္။ 

ဒီေမးခြန္းကုိေျဖေပးၾကည့္ပါ . . Q - foundation ဘယ္ႏွစ္မ်ိဳးရွိပါသလဲ? 

 

Reinforced Concrete Foundations 

 

Foundation: The lowest division of a building or other construction, partly or wholly below 

the surface of the ground, designed to support and anchor the superstructure and transmit 
its loads directly to the earth.  

 

 One Engineer = One Formula  

 က်ေနာ္ေနာက္ထပ္ေရးတဲ့စာအုပ္ေတြကုိ ဆက္ဖတ္မယ္ဆုိရင္ေတာ့အထာသိေအာင္ဒီစကား 

ေလးလဲ မွတ္ထားေပးပါအံုး။ က်ေနာ္တုိ႔ Engineering မွာ ဘယ္အေျခအေနမဆုိ အျမ ဲ(၂)မ်ိဳးရွိတယ္။ 

ဘယ္လုိ ၂မ်ိဳးရွိလဲဆုိေတာ့ အျမ ဲတစ္ေယာက္တစ္မ်ိဳး ။ အဟက္ . . မွတ္မိေအာင ္စတာပါ။ တကယ္က 

တစ္ေယာက္ကုိ တစ္မ်ိဳးဆုိတာOne engineer = One Formula = Same Concept ကုိ ဆုိလုိတာပါ။  

Hansen ကတစ္မ်ိဳးဆုိVesic ကတစ္မ်ိဳး . .  Meyerhof ကတစ္မ်ိဳး . . ဥပမာထပေ္ပးရရင္ - 

ကုိေအာင္ျမတ္သူကတစ္မ်ိဳးဆုိ . . ကုိတငကုိ္ကုိကတစ္မ်ိဳး . အ့ဒီဲေတာ့ ကိစၥရပ္တုိင္းမွာ အေျဖက ၂ 

မ်ိဳးဆီအနည္းဆုံးရွိတတ္တယ္လုိ႔ေတြ႔ရလိမ့္မယ္။ အ့ဒဲါကုိက အင္ဂ်င္နီယာေတြရဲ ႔ အရည္အခ်င္းတစ္ခုပါ။  

ဒီတစ္မ်ိဳးမရရင္ ေနာက္တစမ္်ိဳးန႔ဲရေအာင္ လုပ္မယ္ဆုိတဲ့အက်င့္ေလ။  

Structural Engineering is simple in concepts, but very complex in details. 17 
 



MilLimetRe-Training & Design Group 

Structure ဆုိတာ သဘာ၀တရားကုိေလ့လာတ့ဲ ဘာသာရပပ္ါ။ သဘာ၀မွာPositive နဲ႔ Negative 

ရွိတယ္။ Structure မွာ positive moment နဲ႔ negative moment ရွိတယ္။ သဘာ၀မွာ လူပုနဲ႔ လူရွည္ရွိ 

တယ္။ Structure မွာ short column နဲ႔ long column ရွိတယ္ . . စသျဖင္ ့. . . အေျခခ ံcategory 

ႏွစ္မ်ိဳးဆီ Classify လုပ္လုိ႔ရပါတယ္။ အ့ဒဲီေတာ့ ေစာေစာကေမးတဲ့ ေမးခြနး္ Q - foundation ဘယ္ႏွစ္မ်ိဳး 

ရွိလဲဆုိရင္ အေျဖက (၂)မ်ိဳးရွိပါတယ္။ တျခား member ေတြဟာလဲ အနည္းဆုံး ၂မ်ိဳးစီရွိပါတယ္။ 

Shallow foundation နဲ႔ Deep foundation . . ပါ။ 

Classification of Foundations 

Foundation Depth တိမ္ရင ္Shallow . . နက္ရင္ Deep(အ့လုိဲေတာ့ အျမင္နဲ႔ခြဲလုိ႔မရဘူးေပါ့)။ 

Structural Division အရ depth of foundation ကုိတည္ footing width နဲ႔စား ၂ ထက္ၾကီးရင္ Deep 

ပါ။Foundation depth က width ရဲ ႔ ၂ဆထက္မ်ားေနျပီဆုိရင္ Deep Foundation လုိ႔စဥ္းစားသင့္ျပီ။  

Structural Engineering မွာ ဂဏန္းေတြကုိ ပုံေသမမွတ္ပါနဲ႔။ တခ်ိဳ ႔Design စာအုပ္ေတြမွာ D/b ratio ကုိ 

1.5 နဲ႔ခြဲပါတယ္။ ေျပာျပးီျပီ . . အင္ဂ်င္နီယာဆုိတာကတစ္ေယာက္တစ္မ်ိဳးပါ။ကုိယ္ပိုင္ဟန္ကုိပံုေဖာ္ပါ။  

 
Two Types of Foundation 
 
D < 2B (Shallow Foundation) 
D > 2B (Deep Foundation) 
 
Where,  D = Depth of foundation  

B = Width of footing 
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Footings are structural members used to support columns and walls and transmit their 

loads to the underlying soils. Reinforced concrete is a material admirably suited for footings 

and is used as such for both reinforced concrete and structural steel buildings, bridges, 

towers, and other structures. 

 
Footing ဆိုတာ အေဆာက္အဦမွာမွ မဟုတ္ဘူး။ Structure တုိင္းမွာ အေရးအၾကီးဆုံးအပုိင္းပါပဲ။ 

ဘယ္အရာမဆုိFooting ကစတက္ရတယ္ေလ။ Footing ေတြမခုိင္ရင္ foundation မခိုင္ဘူး။ foundation 

မခိုင္ရင္ လူတစ္ေယာက္ရ ဲ႔ဘ၀၊ လုပ္ငန္း၊ အခ်စ္၊ ဘယ္အရာမွ မတည္ျမဘဲူး အစရိွသျဖင့္စကားေျပာရင္ေတာင္ 

တင္စားေလ့ရိွၾကတယ္ေလ။ ဒါက Foundation ရ ဲ႔အေရးၾကီးမႈတျဖစ္လဲ footing ေတြရ ဲ႔အေရးပါမႈပါပ။ဲ  

footing ေပၚမွာ column or wall ရွိမယ္။ Gravity Load Path အရသူ႔အေပၚက်လာတဲ့ load ေတြကုိ 

underlying soil ဆီပုိ႔ေပးတယ္။ footing ဘယ္ႏွစ္မ်ိဳးရွိပါသလ။ဲ ထုံးစံအတုိင္း (၂)မ်ိဳးရွိတယ္။  

 

(A) Natural footings (သဘာ၀အုတ္ျမစ္) သဘာ၀ကဖန္တီးေပးထားတဲ့ ေျမၾကီး soil  

(B) Artificial footings (တည္ေဆာက္အုတ္ျမစ္) single/ combined/ mat/ cap/ etc.  

 

Natural footings(သဘာ၀ေျမသား)ေတြအေၾကာင္းကေတာ့ Geotechnical Engineer မ်ားထံမွာ ေလ့လာပါ။  

က်ေနာ္ကေတာ့ MES(Taunggyi)က က်ေနာ့္ဆရာတစ္ေယာက္ျဖစ္တဲ့ ဆရာဦးရေဲခါင္(PE-geotechnical) 

2012 December တုန္းက သင္ေပးဖူးတဲ့ Soil is a very complex construction material. 

“Soil ဆုိတာ အလြန္မာယာမ်ားတဲ့ construction material တစ္မ်ိဳး’’ ဆုိတာပ ဲသိပါေသးတယ္။ Artificial footings 

ေတြကေတာ့ . . .  

 
Types of Footings 
 
(a) Wall footings/ Strip footings 

(b) Isolated footings/ Single Footings (One column on one footing, square or other shapes)  

(c) Combined footings (Two or more columns rest on one footing, in a single row) 

(d) Mat or Raft footings (Four or more columns rest on one footing, in two or more rows) 

(e) Pile Caps (A single footing rest on One or more Piles) 
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Structural Engineering is simple in concepts, but very complex in details. 20 
 



MilLimetRe-Training & Design Group 

 
 

 
 

Shallow foundation အေၾကာင္းပ ဲအဓိကေရးမွာပါ။ single footing ကလြဲရင္ တျခား shallow 

foundation အေၾကာင္းေတာင္ ဒီစာအုပ္ေသးေသးေလးမွာမပါေသးပါဘူး။ Deep foundation က  

Geotechnical Engineering န႕ဲဆက္စပ္ပါတယ္။ က်ေနာ္က basis ပေဲရးေနတာပါ တကယ္တတ္ခ်င္သူေတြ 

က ဆက္ေလ့လာပါ။ Structural Engineering မွာ စာမ်က္ႏွာေက်ာ္ဖတ္လုိ႔မရပါဘူးဗ်ာ။ 

 

 

Structural Engineering is simple in concepts, but very complex in details. 21 
 



MilLimetRe-Training & Design Group 

 

        
 

Types of Piles 
  
(a) Bearing Piles (rest on hard stratum soil) 

(b) Friction Piles (doesn’t rest on hard stratum, friction force between pile & soil is critical) 

(c) Floating Piles (rarely used) 

 
Refer to - Pier & Pier Foundation Analysis and Design, Peter J. Bosscher, University of Wisconsin-Madison 
 

Footing ဆုိတာ အေဆာက္အဦမွာမ ွမဟုတ္ဘူး။ Lamp-post ဓာတ္တုိင္ေတြကအစ Structure 

တုိင္းမွာ အေရးအၾကီးဆုံးအပိုင္းပါပ။ဲ ဘယ္အရာမဆုိ Footing ကစတက္ရတယ္ေလ။ Footing ေတြ 

မခိုင္ရင္ foundation မခိုင္ဘူး။ foundation မခိုင္ရင ္Super-structure လဲမခိုငဘူ္း။ ဒါက Foundation 

ရ ဲ႔အေရးၾကီးမႈတျဖစလဲ္ footing ေတြရဲ ႔အေရးပါမႈပါပ။ဲ ျမင္တတ္မယ္ဆုိရင္ က်ေနာ္တုိ႔ရ႕ဲေျခေထာက္ဟာ 

က်ေနာ္တုိ႔ရဲ႕ foot = footing ပါပဲ။ 
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Step (1) Find the required footing area. 

 

The permissible pressure on a soil beneath a footing is normally a few tons per square 

foot. The compressive stresses in the walls and columns of an ordinary structure may 

run as high as a few hundred tons per square foot. It is, therefore, necessary to spread 

these loads over sufficient soil areas to permit the soil to support the loads safely. 

 

Not only is it desired to transfer the superstructure loads to the soil beneath in a 

manner that will prevent excessive or uneven settlements and rotations, but it is also 

necessary to provide sufficient resistance to sliding and overturning. 

 

Footing Area = Superstructure loads/ Effective soil bearing capacity 

A = (DL+LL) / Qe 

where, Qe = result from soil test by a well-qualified geotechnical engineer 

 
For example only,  
DL+LL = 50040 lb (22 tons),  
Qe   = 1 tsf (soil test) 
 
Note: these values are used for example only. 
Footing area = 22/ 1 = 22 sq. ft 
For square footing, B = L = 4.75’  
Use 4.75’x4.75’ square footing for 22 tons loading and 1tsf bearing capacity. 
 
footing area = DL+LL/ Qe  

DL+LL = unfactored load ကုိ (software သို႕မဟုတ္ Hand Calculation နဲ႔တြက္ထုတ္လို႔ရပါတယ္)  

 

Qe = soil test result ကရပါမယ္ . . ကပ်က္ကေခ်ာ္ soil test ကမရပါဘူး . . ေစာေစာကေျပာခဲ့ပါတယ္။ 

Soil ဆိုတာ အလြန္မာယာမ်ားတဲ့ construction material တစ္မ်ိဳးပါလုိ႔။ လြယ္လြယ္နဲ႔မယုံရပါဘူး . . . soil မွာ 

အေလ်ာ္အစားလဲၾကီးပါတယ္။ သတိထားၾကည့္ရင္ super-structure member ေတြအပုိင္းမွာ safety factor 

က 1.4DL, 1.7LL စသျဖင့္ 1 point something ပရဲွိပါတယ္။ sub-structure/ foundation ပိုင္းမွာက 

ဆရာၾကီးဦးညီလွငယ္စာအုပ္အရဆုိ 1.5 to 3 ထိရိွပါတယ္။ က်ေနာ္တုိ႔ BE တန္း foundation text book အရ 

Safety factor က 1.5 to 10 ထိရွိႏိုင္ပါတယ္။ Terzaghi, Meyerhof, Hansen, Vesic, စတဲ့ Geotechnical 

Engineer ၾကီးမ်ားရ ဲ႔ ပုစၦာမ်ားအရ recommendation ေပးတာပါ။ ေသခ်ာတာက soil test ကလာရပါမယ္။ 
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If recommendations on allowable bearing pressures are not given by geotechnical engineer in 

the soil report or what is given in the report is in doubt, the structural engineer must determine 

the values of allowable soil bearing pressures by using well-known procedures such as Hansen, 

Meyerhof’s, Vesic’s, SPT(Standard Peneration Test), etc. and good judgment must be exercised 

to select an appropriate value. 

 

Step(2) Estimate the footing thickness. 

 
To resist one-way (beam) shear and two-way(punching) shear by concrete strength only. 
From past experiences, footing thickness, h should be equal to the larger of column 
dimensions. For example, if column dimensions which will rest on the footing are 12’’x12’’, 
this footing thickness should be about 12’’. 
  
Single footing thickness ကုိ Column width အတုိင္းယူလုိက္ပါ။ Economic မျဖစ္ေပမယ့္ စိတ္ခ်ရပါတယ္။ 

One-way(Beam) shear အတြက္ေရာ၊ Two-way(Punching) shear အတြက္ေရာ safe ျဖစ္ပါတယ္။ Code 

ကသတ္မွတ္ထားတာကေတာ့ ဘယ္ခြာဖိနပ္မဆုိ အနညး္ဆုံး ၆ လက္မအထူရိွသင့္ပါတယ္။ ၆ လက္မမွမထူရင္ 

footing လုိ႔မေခၚသင့္ပါဘူး။ 

 

Step(3) Check minimum reinforcement. 
 
As = p.Ac      As = p.Ac 
As = (200/ Fy).b.d    As = 0.002bh (for grade less than 60ksi) 
As = (?) sq. in     As = (?) sq. in/ ft 
(Considered as Beam)    (Considered as Slab) 
 
 
Point to remember: 
(1) Reinforcement area considering as beam is controlled as As(minimum). 
(2) Minimum thickness for any footing is 6 inches according to US & UK building codes. 

 
 

 

 

 
References:  

ACI-318-14, Design of Reinforced Structures(9th Edition) Jack C. McCormac and Russell H. Brown Clemson University 
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= 

 

Footings ေတြဆိုတာ အေပၚက Super-structure load ကုိေရာ ေအာက္က Soil pressure ကုိပါ 

အျမဲတမ္းခံေနရတဲ့ active member ေတြပါ။ အထူးသျဖင့္ ငလ်င္/ မုန္တိုင္းလာတဲ့အခ်ိန္မွာ အေပၚက Super-

structure design ဘယ္ေလာက္ေကာင္းေကာင္း footing မေကာင္းရင္ ျပိဳမွာပါပ။ဲ ဒါက footing ေတြကုိ 

အေရးၾကီးဆုံး အဓိက member ျဖစ္လာေစတဲ့ အေၾကာင္းရင္းတစ္ခ်က္ပါပ။ဲ စိတ္၀င္စားစရာအေကာင္းဆုံး 

footing ကုိျပပါဆုိရင္ က်ေနာ့္အတြက္ကေတာ့ ျပင္သစ္မွာရွိတဲ့ Picasa (Leaning) Tower ရယ္၊ က်ေနာ္တုိ႔ 

ျမန္မာႏုိင္ငံမွာရွိတဲ့ အထင္ကရပုဂံဘုရားေတြရဲ ႔ unknown footing design ေတြပါပ။ဲ  
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Title(6) Column 
 

Columns are mostly compression members designed to resist axial loads transferred 

from above. Columns, the vertical members in RC buildings, contain two types of steel 

reinforcement, namely 

(a) Long straight bars(called longitudinal bars) placed vertically along the length, and 

(b) Closed loops of smaller diameter steel bars (called transverse ties) placed horizontally at 

regular intervals along its full length. 

   

Types of Failures 

Columns can sustain two types of damage, namely axial-flexural (or combined compression  

bending)  failure and shear failure. 

Step(1)Types of columns 
 

height of column, H < 12b  (Short columns) 

height of column, H > 12b (Long or Slender columns) 

 

height of column, H < cross-section of column (Short columns) 
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height of column, H > cross-section of column (Slender columns) 

  Slender Columns(Example) 

 

Step(2)Size of columns  
(a) Beam size (which depends on span length, see in Title 3 – Beam) 

(b) Number of stories (in structural term ‘axial loads’ from above) 

(c) Minimum column size for seismic case is 12’’x12’’. 

e.g., For 18’ span length, Beam will be 12’’x18’’(see in Title 3-Beam). 
 For strong column-weak beam effect, use column not less than beam width.  

In this example, use C12x12 to carry B12x18 as a minimum for a top storey. 

For lower stories, enlarge 2 inches floor by floor, C12x12 to C14x14 to C16x16. In 

this way, you can easily guess the suitable column sizes for the lowest storey level. 

Step(3)Reinforcement limits 

(a) ORMF and IMRF , use 1% (minimum) to 8% (maximum) 

(b) SMRF, use 1% (minimum) to 6% (maximum) 

OMRF = Ordinary Moment Resisting Frame  (100% cutoff is permitted) 

IMRF   = Intermediate Moment Resisting Frame  (50% cutoff is permitted) 

SMRF  = Special Moment Resisting Frame  (50% cutoff is permitted) 
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Step(4) Shear Reinforcement(Ties) 

Use 8 mm Ties,  Smax = b or h (non-seismic)  

Use 10 mm Ties, Smax = and b/2 or h/2 (seismic case)   

 

References: Earthquake Tips . . Chapter(20) 

ACI-318-14, Refresher course and Field reference manual for site engineers and inspectors, U Nyi Hla Nge 

Structural Engineering is simple in concepts, but very complex in details. 28 
 



MilLimetRe-Training & Design Group 
 

Title(7) Beams 

In RC buildings, the vertical and horizontal members (i.e., the columns and beams) are 

built integrally with each other. Thus, under the action of loads, they act together as frame 

transferring forces from one to another.  This tip is meant for beams that are part of a 

building frame and earthquake induced forces. 

 

Beams in RC buildings have two sets of steel reinforcement, namely  

(a) Long straight bars(called longitudinal bars) placed horizontally along the length, and  

(b) Closed loops of smaller diameter steel bars (called stirrups) placed vertically at regular    

interval along its full length. 
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Types of Beams 
(a) Superstructure Beams 

(b) Sub-structure Beams 

 

Super-structure(Construction Points of View) 
(a) Main Beam (column to column) 

(b) Secondary Beam (beam to beam, or column to beam) 

 

Super-structure(Structural Points of View) 
(a) Singly Reinforced Beam 

(b) Doubly Reinforced Beam 

(c) T-beam 

(d) Deep Beam 

(e) Wide/ Flat Beam 

(f) Other Irregular Beams 

Sub-structure Beams 

(a) Ground Beam (carry loads) 

(b) Tie Beam (to connect  piles/ footings/ columns) 

 

Step(1)Types of beams 
 

Rho (steel ratio) < 0.75  (Singly Reinforced)      

Rho (steel ratio) > 0.75  (Doubly Reinforced) 
Table-A4(Design of Concrete Structures, Arthur H. Nilson) 
Design Moment < Actual Moment  

(even used maximum As, i.e., Doubly Reinforced Case) 

 
Step(2)Size of beams  
(a) Depends on span length, L ~ h, e.g., 1’ ~ 1’’   Reinforced Concrete Detailing, John A. Baker 

(b) Over 20’ span, 1’ ~ 0.9’’ Rule of Thumb is recommended to reduce D.L. 

(c) Minimum beam depth for any case is 9 inches. 

(d) Beam width is generally 2/3 times its depth, b = 2/3 x h 
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Step(3)Reinforcement limits 

(a)  p(min) to p(max)         ACI-318-05 (or) Field Reference Manual and Refresher Course, U Nyi Hla Nge  

(b)  = 200/    (or)            Table-A4(Design of Concrete Structures, Arthur H. Nilson)  

 

e.g., For 18’ span, L =18’ 

   h = 18’’ 

   b = 2/3 h = 2/3 x 18 = 12’’ 

 

For preliminary sizing, using main beam B12x18 is suitable for span 18’ long. 

For secondary beams, they should be smaller than main beams which carry them. 
 

Step(4) Shear Reinforcement(Ties) 

Use 10mm stirrups,  

Smax = b or d (non-seismic) and b/2 or d/2 (seismic case) 

Smax = P/8  (p = perimeter of stirrups) 

Smax = 12’’ 

References: 
Reinforced Concrete Detailing, John A. Baker, and ACI-318-05 (or) Field Reference Manual and Refresher Course, U 
Nyi Hla Nge, and Table-A4(Design of Concrete Structures, Arthur H. Nilson) 
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Title(8) Slab 

  
In reinforced concrete construction, floor slabs are used to provide flat, useful 

surfaces. A reinforced concrete slab is a broad, flat plate, usually horizontal, with top 

and bottom surfaces parallel or nearly so. It may be supported by reinforced concrete 

beams (and is usually cast monolithically with such beams), by masonry or reinforced 

concrete walls, by structural steel members, directly by columns, or continuously by the 

ground. 

 

Step(1) Types of slabs 
 
(a) One-way, Load Distribution Slabs  

Loads are distributed only in one direction, one arrow sign 

(b) Two-way, Load Distribution Slabs  
Loads are distributed both in two directions, two arrows sign 

 

 

  For more explaination by Myanmar language, visist www.facebook.com/millimetretaunnggyi 

                For e.g., 15’x15’ room (dimensions refer to effective spans, i.e., beam o beam) 
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L/ B = 15/15 = 1 < 2 (i.e. 2 ways load distribution slab) 

For e.g., 15’x5’ room (dimensions refer to effective spans, i.e., beam to beam) 

L/ B = 15/5 = 3 > 2 (i.e. 1 way load distribution slab) 

 

Point to remember: The real difference between 1W and 2W slabs is load distribution 
direction and its deflection. 

(1) Sometimes, even 1 way load distribution slabs can need two layers of reinforcement, i.e., 
both positive steel and negative steel, for example, in stair, inclined slabs. 

(2) Just for knowledge, the ratio is considered by 3 (not 2) in ancient design concepts. 
(3) There is no by-heart (sparrow study system) in structural engineering. 

 

Step(2) Minimum Thickness of 1 way slabs and 2 way slabs 

 

For 1-way slabs, L = shorter span 

For e.g., 15’x5’ room (dimensions refer to effective spans, i.e., beam to beam) 

L/ B = 15/5 = 3 (one-way slab) 

h = L/24 = 5/24 = 2.5 < 3’’ , use 3’’    (for simply supported case, loading is 10 kN/mm^2)  

For 2-way slabs, h(minimum) = Perimeter/ 180 = 2(L+B)/180 = (L+B)/90 

For e.g., 20’x20’ room (dimensions refer to effective spans, i.e., beam to beam) 

Step(3) Reinforcement Limits(Minimum) 
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For less than Fy = 60 ksi (is suitable Myanmar), As(minimum) = 0.002 bh 

Since slab is considered to be 1 ft width strip (b=12’’), As = 0.002 x 12 x 6.5 = 0.156 sq. in/ ft 

To be easily, that (sq. in/ft) means   0.156 sq. in = 1 ft(12’’) 

If we provide No.3(10mm) as usual  0.11   sq. in = ? 

         As   = 8.5’’ c/c  

Maximum spacing for 2 way slab, s = 2h and so S(max) = 2 x 6.5 = 13’’ > 8.5’’ c/c  

At least As (minimum) should be provided for any case, use No.3(or)10mm @4’’c/c spacing main steel 
and 8’’ c/c spacing distribution or temperature and shrinkage steel for 6.5’’two ways slab. 

 

Step(4) Maximum Spacing 

Smax = 2h or 18’’    (for 2-way slabs) 

Smax = 3h or 18’’    (for 1-way slabs) 

Point to remember: 

(1) ACI code recommended Rho(p) = 0.004 should be used for bottom steel, i.e., 2 times of 
As(minimum) as we used in above example. 

(2) For 2 way slabs, both shorter and longer directions are main steel, i.e., effective depth, d, is treated 
as an average effective depth for both directions in structural design. 

(3) That is why, one bar diameter construction error in steel detailing work for 2 ways slab is 
neglected often. 
 

 
 
References:  

Design of Concrete Structures, Arthur H .Nilson and ACI-318-14, Chapter 7 and 8 
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Slab thickness is based on 1 unit strip, the largest deflections strip 

 
 

 

Photo- Visual inspection in Site for 1-way and 2-way slabs 
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Title (9) Stair 

Stairs consist of risers, treads and landings. The total steps and landings are called a staircase. For 

structural analysis, each flight is treated as a single flight and is considered supported on two or 

more beams. The landing extends in the transverse direction between two supports and is 

designed as one-way load distribution slab. Among many types of stairs, we commonly use 

Double-flight stairs in Myanmar. The structural behavior of stair is similar to that of a one-way slab 

supported at both ends.  

Step(1) Types of stairs 

(a) One-way, Load Distribution Stairs (Loads are distributed only in one direction, one arrow sign) 

(b) Two-way, Load Distribution Stairs (Loads are distributed both in two directions, two arrows sign) 

Point to remember: The method is same as in one-way and two-way load distribution slabs. 

Step(2) Waist of Stairs 

(a) For both end continuous case, h = L/28 = Inclined Length/ 28 x 12 = (?) in 

(b) Inclined length of stair is calculated by Pythagoras’ Theorem, . 

 

 

 Step(3) Reinforcement Limits(Minimum) 

       Except for negative steel, the method is same as in one-way slabs. 
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Point to remember: 

(a) One-way stair, here, is considered because this type is mostly used in most constructions. 
(b) This is only general use for preliminary design. 
(c) This shortcut way should not be used for inclined length more than 12 feet. 
(d) Structural engineering is simple is concepts, but so complex in details. 
(e) Please don’t hesitate to ask and discuss with MilLimetRe-Training and Design Group. 

 

To be continued . . . 
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“ With Bundle of Thanks ” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 It is never too late to learn . . 

    . . Structural Engineering! 
  

   

  

 

 

 

Structural Engineering is simple in concepts, but very complex in details. 38 
 


