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÷́Ëßª√‘¡“≥∑√“¬∑’Ë„™âº ¡µ—Èß·µà 0%, 20%, 40% ·≈– 60% ‚¥¬πÈ”Àπ—° ‚¥¬∑¥ Õ∫°—∫µ—«Õ¬à“ß¥‘π∫¥Õ—¥·∫∫ Static

compression µ“¡°“√∫¥Õ—¥·∫∫¡“µ√∞“π ∑’Ë§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥·≈–§«“¡™◊Èπ‡À¡“– ¡ ÿ¥ ·≈â«π”¡“∑¥ Õ∫

°”≈—ß√—∫·√ß‡©◊Õπ‚¥¬°“√∑¥ Õ∫·∫∫·√ßÕ—¥ “¡·°π (triaxial test) ÷́Ëß„πß“π«‘®—¬π’È‰¥â„™â«‘∏’ double suction ‡æ◊ËÕ

™à«¬„Àâµ—«Õ¬à“ß∑¥ Õ∫Õ‘Ë¡µ—«¥â«¬πÈ”À≈—ß®“°π—Èπ∑”°“√Õ—¥µ—«§“¬πÈ”∑’Ë§«“¡¥—π 15, 45, 60 ·≈– 90 psi °àÕπ∑’Ë®–

∑¥ Õ∫°“√√—∫·√ß‡©◊Õπ·∫∫‰¡à√–∫“¬πÈ”

®“°º≈°“√∑¥ Õ∫æ∫«à“‡¡◊ËÕª√‘¡“≥∑√“¬‡æ‘Ë¡¢÷Èπ ¡’º≈∑”„Àâ°”≈—ß√—∫·√ß‡©◊Õπ‡æ‘Ë¡¢÷Èπ·≈–∑”„Àâ·√ß¥—ππÈ”

 à«π‡°‘π≈¥≈ß ‡π◊ËÕß®“°‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥∑√“¬ ¥‘πº ¡∫¥Õ—¥®–¡’§à“§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥ Ÿß¢÷Èπ·≈–¡’§«“¡™◊Èπ

‡À¡“– ¡ ÿ¥≈¥≈ß ‚¥¬∑’Ëª√‘¡“≥∑√“¬¡“°°«à“ 40% ¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ßæƒµ‘°√√¡·√ß¥—ππÈ” à«π‡°‘πÕ¬à“ß¡“°

‚¥¬¥‘πº ¡· ¥ßæƒµ‘°√√¡ dilatation ´÷Ëß‡°‘¥¢÷Èπ‡π◊ËÕß®“°º≈¢Õß°“√∫¥Õ—¥ ¡’º≈∑”„Àâ°”≈—ß√—∫·√ß‡©◊Õπ¢Õß¥‘π

‡Àπ’¬«º ¡∑√“¬µ—Èß·µà 40% ¢÷Èπ‰ª¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡“°‡¡◊ËÕ‡∑’¬∫°—∫¥‘π‡Àπ’¬«∫¥Õ—¥ 100%

°”≈—ß√—∫·√ß‡©◊Õπ¢Õß¥‘π‡Àπ’¬«ÕàÕπ∫¥Õ—¥∑’Ëª√—∫ª√ÿß§ÿ≥¿“æ¥â«¬∑√“¬

√—∫‡¡◊ËÕ 25 °√°Æ“§¡ 2546  µÕ∫√—∫‡¡◊ËÕ 4 ∏—π«“§¡ 2546
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The propose of this research is to study the effect of sand in stabilizing of compacted  clay. The amount

of sand was varied from 0-60% by weight. The tested specimens were compacted by static standard compression

method to attain the maximum dry density and optimum water content. Double suction method was adopted to

increase the degree of saturation of  specimens. The soil specimens were subsequently consolidated to confining

pressures of 15, 45, 60 and 90 psi. prior to shearing  under undrained condition.

From the test results, it was found that with the increase in amount of sand resulted in the increase in

shear strength and the decrease in excess pore water pressure. When the amount of sand became more than 40%

remarkedly influences on the excess pore water pressure characteristic of tested samples were observed. The

specimens showed dilatation behavior and as a consequence sample with sand content higher than 40% exhibited

much higher undrained shear strength than that of the 100% clay specimen.
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1. ∫∑π”

æ◊Èπ∑’Ë„π‡¢µ°√ÿß‡∑æ¡À“π§√·≈–ª√‘¡≥±≈‡ªìπ‡¢µæ◊Èπ∑’Ë∑’Ë‡°‘¥®“°°“√µ°µ–°Õπ∑—∫∂¡¢Õß≈ÿà¡πÈ”‡®â“æ√–¬“

∑”„Àâæ◊Èπ∑’Ë∫√‘‡«≥π’È‡ªìπ™—Èπ¥‘π‡Àπ’¬«∑’Ë¡’§ÿ≥ ¡∫—µ‘∑“ß«‘»«°√√¡∫“ß¥â“π‰¡à¥’ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß§ÿ≥ ¡∫—µ‘¥â“π

°”≈—ß√—∫·√ß‡©◊Õπ (shear strength) ∑’Ë¡’§à“µË” ∑”„Àâ‡°‘¥ªí≠À“„π°“√°àÕ √â“ß ®÷ß®”‡ªìπµâÕß¡’°“√ª√—∫ª√ÿß§ÿ≥¿“æ

¥‘π„Àâ¡’°”≈—ß√—∫·√ß‡©◊Õπ Ÿß¢÷Èπ ∂÷ß·¡â«à“«‘∏’°“√ª√—∫ª√ÿß§ÿ≥¿“æ¥‘π‡Àπ’¬«ÕàÕπ®–¡’À≈“¬«‘∏’ ·µà«‘∏’°“√∑’Ëßà“¬·≈–„™â

°—π·æ√àÀ≈“¬ §◊Õ °“√∫¥Õ—¥¥‘π‚¥¬„ à “√º ¡‡æ‘Ë¡ ´÷Ëß¥‘π‡Àπ’¬«∑’Ë‰¥â√—∫°“√∫¥Õ—¥∑’Ë®ÿ¥§«“¡™◊Èπ‡À¡“– ¡ ÿ¥ (opti-

mum water content) ∑’Ë∑”„Àâ¥‘π∫¥Õ—¥¡’§«“¡Àπ“·πàπ·Àâß Ÿß∑’Ë ÿ¥ (maximum dry density) ®–¡’°”≈—ß√—∫·√ß

‡©◊Õπ„°≈â®ÿ¥ Ÿß ÿ¥¥â«¬ [1] ¥—ßπ—Èπ„πß“π«‘®—¬π’È®÷ß‰¥â∑”°“√»÷°…“æƒµ‘°√√¡∑“ß¥â“π°”≈—ß√—∫·√ß‡©◊Õπ ·≈–æƒµ‘°√√¡

∑“ß¥â“π·√ß¥—ππÈ” (pore pressure) ¢Õß¥‘π‡Àπ’¬«ÕàÕπ°√ÿß‡∑æœ ∫¥Õ—¥‚¥¬„™â∑√“¬‡ªìπ “√º ¡‡æ‘Ë¡ (‡π◊ËÕß®“°

∑√“¬‡ªìπ«— ¥ÿ∑’ËÀ“‰¥âßà“¬  –¥«° ·≈–ª√–À¬—¥) ‚¥¬°“√∑¥ Õ∫·√ßÕ—¥ “¡·°π (triaxial test) ·∫∫ Consoli-

dated Isotropic Undrained Test ∑’Ë®ÿ¥§«“¡™◊Èπ‡À¡“– ¡ ÿ¥ ·≈–»÷°…“∂÷ßÕ‘∑∏‘æ≈¢Õßª√‘¡“≥¢Õß∑√“¬∑’Ëº ¡

‡æ‘Ë¡ µ—Èß·µà 0%, 20%, 40% ·≈– 60% ‚¥¬πÈ”Àπ—° ∑’Ë¡’º≈µàÕ°”≈—ß√—∫·√ß‡©◊Õπ¢Õß¥‘π‡Àπ’¬«ÕàÕπº ¡∑√“¬∫¥Õ—¥

2. «‘∏’°“√«‘®—¬

2.1 «— ¥ÿ

¥‘π‡Àπ’¬«∑’Ë„™â„πß“π«‘®—¬π’È‡ªìπ¥‘π‡Àπ’¬«°√ÿß‡∑æœ ∑’Ë‡°Á∫®“°∫√‘‡«≥∑’Ë¡’§«“¡≈÷°ª√–¡“≥ 5-7 ‡¡µ√

∫√‘‡«≥∂ππæÀ≈‚¬∏‘π ‡¬◊ÈÕß ∂“π’«‘∑¬ÿ‚∑√∑—»πå°Õß∑—æ∫°™àÕß 5 ‚¥¬‡°Á∫µ—«Õ¬à“ß·∫∫ disturbed sample ‚¥¬¥‘π

‡Àπ’¬«∑’Ë‰¥â¡’§«“¡™◊Èπ∏√√¡™“µ‘ 66 - 82% §à“¢’¥®”°—¥‡À≈« 72-90% §à“¢’¥®”°—¥æ≈“ µ‘° 26-30% §à“ liquidity

index 46-60% ·≈–¡’§«“¡∂à«ß®”‡æ“– 2.78

¥‘π∑√“¬∑’Ë„™â„πß“π«‘®—¬π’È‡ªìπ∑√“¬®“°°”·æß· π ¡’¢π“¥§≈–Õ¬Ÿà√–À«à“ß 0.08 - 1.0 ¡‘≈≈‘‡¡µ√ §à“ D10

= 0.15 ¡‘≈≈‘‡¡µ√ §à“ D50 = 0.4 ¡‘≈≈‘‡¡µ√ §à“ Cu = 3 ·≈–§à“ Cc = 1.02

2.2 °“√‡µ√’¬¡µ—«Õ¬à“ß

°“√‡µ√’¬¡µ—«Õ¬à“ß¥‘π‡Àπ’¬«∑”‚¥¬°“√µ“°·Àâß·≈â«π”¡“ªÉπ„Àâ¡’¢π“¥‡≈Á°°«à“ 0.42 ¡‘≈≈‘‡¡µ√ (√àÕπ

ºà“πµ–·°√ß‡∫Õ√å 40) ·≈â«º ¡πÈ”µ“¡§«“¡™◊Èπµà“ßÊ „Àâ‡¢â“°—πÕ¬à“ß¥’ π”¡“∫¥Õ—¥„ à„π mold ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

3.50 ‡´πµ‘‡¡µ√  Ÿß 7.00 ‡´πµ‘‡¡µ√ ‚¥¬„™â«‘∏’∫¥Õ—¥·∫∫ static compression ‡æ◊ËÕ„Àâ‰¥â§à“§«“¡Àπ“·πàπ·Àâß

 Ÿß ÿ¥·≈–§«“¡™◊Èπ‡À¡“– ¡ ÿ¥ (µ“¡∑’Ë‰¥â®“°°“√∫¥Õ—¥∑’Ë„™âæ≈—ßß“π¡“µ√∞“π¢Õß Standard Proctor) „π°√≥’

µ—«Õ¬à“ß¥‘π‡Àπ’¬«º ¡∑√“¬°Áπ”∑√“¬¡“º ¡µ“¡‡ªÕ√å‡´Áπµå∑√“¬µà“ßÊ °—π§◊Õ 20%, 40% ·≈– 60% ·≈â«

∑”°“√∫¥Õ—¥¥‘πµ“¡¢—ÈπµÕπ‡¥‘¡ √Ÿª∑’Ë 1 · ¥ßº≈°“√∑¥ Õ∫°“√∫¥Õ—¥¥‘π¢Õß¥‘π‡Àπ’¬« ·≈–¥‘π‡Àπ’¬«º ¡∑√“¬

∑’Ë‡ªÕ√å‡´Áπµåµà“ßÊ °—π ´÷Ëß®–‡ÀÁπ«à“‡¡◊ËÕª√‘¡“≥∑√“¬‡æ‘Ë¡¢÷Èπ®–¡’º≈∑”„Àâ§à“§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥‡æ‘Ë¡¢÷Èπ·≈–

§«“¡™◊Èπ‡À¡“– ¡¡’§à“≈¥≈ß ‡¡◊ËÕ‰¥â§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥·≈–§«“¡™◊Èπ‡À¡“– ¡¢Õß¥‘π‡Àπ’¬«∫¥Õ—¥·≈–¥‘π

‡Àπ’¬«º ¡∑√“¬·µà≈–ª√–‡¿∑ (µ“√“ß∑’Ë 1) ·≈â«°Áπ”‰ª„™â„π°“√‡µ√’¬¡µ—«Õ¬à“ß∫¥Õ—¥‡æ◊ËÕ„™â„π°“√∑¥ Õ∫°”≈—ß
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√—∫·√ß‡©◊Õπ‚¥¬«‘∏’ Isotropic Consolidated Triaxial Compression Test ´÷Ëß„πß“π«‘®—¬π’È‰¥â„™â«‘∏’ double suc-

tion „π°“√™à«¬∑”„Àâµ—«Õ¬à“ßÕ‘Ë¡µ—«¥â«¬πÈ” (saturated) ·≈–„™â§«“¡¥—π„π°“√Õ—¥µ—«§“¬πÈ” ’Ë√–¥—∫ §◊Õ 15, 45, 60

·≈– 90 ªÕπ¥åµàÕµ“√“ßπ‘È« À≈—ß®“°π—Èπ∑¥ Õ∫°“√√—∫·√ß‡©◊Õπ∑’ËÕ—µ√“ 0.7% strain µàÕ™—Ë«‚¡ß √“¬≈–‡Õ’¬¥°“√

∑¥ Õ∫ “¡“√∂À“‰¥â®“° [2]

µ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥·≈–§«“¡™◊Èπ‡À¡“– ¡ ÿ¥¢Õß¥‘πº ¡·µà≈–™π‘¥
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3. º≈°“√«‘®—¬·≈–°“√«‘‡§√“–Àåº≈

3.1 º≈°√–∑∫¢Õßª√‘¡“≥∑√“¬∑’Ë¡’æƒµ‘°√√¡°“√√—∫·√ß

√Ÿª∑’Ë 2 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßÀπà«¬·√ß‡∫’Ë¬ß‡∫π (deviator stress) ·≈–§«“¡‡§√’¬¥ (strain)

¢Õß¥‘π‡Àπ’¬« 100% ¥‘π‡Àπ’¬«º ¡∑√“¬ 20% ¥‘π‡Àπ’¬«º ¡∑√“¬ 40% ·≈–¥‘π‡Àπ’¬«º ¡∑√“¬ 60% µ“¡

≈”¥—∫ ́ ÷Ëß®–‡ÀÁπ‰¥â«à“ª√‘¡“≥∑√“¬∑’Ëº ¡¡“°¢÷Èπ∑”„Àâ¥‘π¡’°”≈—ß√—∫·√ß‡©◊Õπ¡“°¢÷Èπ ·≈–∑’Ëª√‘¡“≥∑√“¬µ—Èß·µà 40%

¢÷Èπ‰ªµ—«Õ¬à“ß¥‘πº ¡∑√“¬ à«π„À≠à· ¥ßæƒµ‘°√√¡·∫∫ strain hardening À≈—ß®“°ºà“π®ÿ¥ yield point ‰ª·≈â«

‚¥¬¡’°“√¢¬“¬µ—«¢÷Èπ‡¡◊ËÕ‰¥â√—∫·√ß°¥‡æ‘Ë¡¢÷Èπ (dilation) ´÷Ëß‡ªìπ§ÿ≥ ¡∫—µ‘¢Õß∑√“¬∑’Ë∂Ÿ°∫¥Õ—¥·πàπ [3]
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√Ÿª∑’Ë 2 §«“¡ —¡æ—π∏å√–À«à“ßÀπà«¬·√ß‡∫’Ë¬ß‡∫π·≈–§«“¡‡§√’¬¥

(°) ¥‘π‡Àπ’¬« 100% (¢) ¥‘π‡Àπ’¬«º ¡∑√“¬ 20%
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3.2 º≈°√–∑∫¢Õßª√‘¡“≥∑√“¬∑’Ë¡’µàÕæƒµ‘°√√¡·√ß¥—ππÈ” à«π‡°‘π

√Ÿª∑’Ë 3 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß·√ß¥—ππÈ” à«π‡°‘π ·≈–§«“¡‡§√’¬¥¢Õß¥‘π‡Àπ’¬« 100% ¥‘π

‡Àπ’¬«º ¡∑√“¬ 20% ¥‘π‡Àπ’¬«º ¡∑√“¬ 40% ·≈–¥‘π‡Àπ’¬«º ¡∑√“¬ 60% µ“¡≈”¥—∫ ´÷Ëß®–‡ÀÁπ‰¥â«à“·√ß

¥—ππÈ” à«π‡°‘π¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π™à«ß·√° (¡’§à“‡ªìπ∫«°) (§«“¡‡§√’¬¥‰¡à‡°‘π 5%) À≈—ß®“°π—Èπæƒµ‘°√√¡

¢Õß·√ß¥—ππÈ” à«π‡°‘π®–¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥∑√“¬∑’Ëº ¡ „π°√≥’¢Õß¥‘π‡Àπ’¬« 100% ¥‘π‡Àπ’¬«º ¡∑√“¬ 20% ¥‘π

‡Àπ’¬«º ¡∑√“¬ 40% ·√ß¥—ππÈ” à«π‡°‘π®–¡’§à“§ß∑’ËÀ√◊Õ¡’§à“≈¥≈ß‡≈Á°πâÕ¬‡¡◊ËÕ§«“¡‡§√’¬¥‡æ‘Ë¡¢÷Èπ®π«‘∫—µ‘ ‚¥¬

æƒµ‘°√√¡¢Õß·√ß¥—ππÈ” à«π‡°‘π®–‰¡à· ¥ß®ÿ¥ Ÿß ÿ¥™—¥‡®π  ́ ÷Ëß‡ªìπæƒµ‘°√√¡¢Õß¥‘π‡Àπ’¬«∫¥Õ—¥Õ‘Ë¡µ—«∑’Ë¡’§ÿ≥  ¡∫—µ‘

§àÕπ¢â“ß‡ªìπ ductile material „π¢≥–∑’Ë·≈–¥‘π‡Àπ’¬«º ¡∑√“¬ 60% ·√ß¥—ππÈ” à«π‡°‘π®–¡’§à“≈¥≈ßÕ¬à“ß

√«¥‡√Á«®π°√–∑—Ëß¡’§à“‡ªìπ≈∫‡¡◊ËÕ§«“¡‡§√’¬¥‡æ‘Ë¡¢÷Èπ‚¥¬· ¥ß®ÿ¥ Ÿß ÿ¥∑’Ë™—¥‡®π  ́ ÷Ëß‡ªìπæƒµ‘°√√¡·∫∫∑√“¬Õ—¥·πàπ

‡¡◊ËÕ‰¥â√—∫·√ß°¥®“°°“√∑¥ Õ∫·∫∫‰¡à√–∫“¬πÈ”‡æ‘Ë¡¢÷Èπ∂÷ß®ÿ¥Àπ÷Ëß ¥‘π®–¢¬“¬µ—«¢÷Èπ·≈–πÈ”®–‡§≈◊ËÕπ∑’Ë°≈—∫‡¢â“‰ª

„π¡«≈¥‘π„π¢≥–∑’Ë‚§√ß √â“ß¥‘π¢¬“¬µ—«π—Èπ ∑”„Àâ·√ß¥—ππÈ” à«π‡°‘π≈¥≈ß®π¡’§à“µ‘¥≈∫ [4] √Ÿª∑’Ë 4 · ¥ß§«“¡

 —¡æ—π∏å√–À«à“ß·√ß¥—ππÈ” à«π‡°‘π (excess pore pressure) ·≈–ª√‘¡“≥∑√“¬„π¥‘πº ¡®–‡ÀÁπ‰¥â«à“ª√‘¡“≥

∑√“¬∑’Ë‡æ‘Ë¡¢÷Èπ∑”„Àâ‡°‘¥·√ß¥—ππÈ” à«π‡°‘π≈¥≈ß

√Ÿª∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß·√ß¥—ππÈ” à«π‡°‘π·≈–§«“¡‡§√’¬¥
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3.3 º≈°√–∑∫¢Õßª√‘¡“≥∑√“¬∑’Ë¡’µàÕ§à“æ“√“¡‘‡µÕ√å A

√Ÿª∑’Ë 5 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßæ“√“¡‘‡µÕ√å A (Skempton A parameter) °—∫§«“¡‡§√’¬¥µ“¡

·π«·°π∑’Ë‰¥â®“°°“√∑¥ Õ∫µ—«Õ¬à“ß¥‘π‡Àπ’¬« 100% ¥‘π‡Àπ’¬«º ¡∑√“¬ 20% ¥‘π‡Àπ’¬«º ¡∑√“¬ 40% ·≈–

¥‘π‡Àπ’¬«º ¡∑√“¬ 60% ∑’ËÀπà«¬·√ßÕ—¥µ—«§“¬πÈ”µà“ßÊ °—π ®–‡ÀÁπ‰¥â«à“„π°√≥’¢Õß¥‘π‡Àπ’¬« 100% ·≈–¥‘π

‡Àπ’¬«º ¡∑√“¬ 20% §à“æ“√“¡‘‡µÕ√å A ®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π™à«ß 5% ·√°¢Õß§«“¡‡§√’¬¥À≈—ß®“°π—Èπ®–

¡’§à“§àÕπ¢â“ß§ß∑’Ë ‡¡◊ËÕÀπà«¬·√ßÕ—¥µ—«§“¬πÈ”¡“°°«à“À√◊Õ‡∑à“°—∫ 45 psi. ́ ÷Ëß‡ªìπæƒµ‘°√√¡¢Õß normally consolidated

clay ·µà„π∑“ß°≈—∫°—π∑’ËÀπà«¬·√ßÕ—¥µ—«§“¬πÈ”¡’§à“πâÕ¬ (15 psi) §à“æ“√“¡‘‡µÕ√å A ®–¡’§à“≈¥≈ßÕ¬à“ß√«¥‡√Á«

À≈—ß®“°ºà“π®ÿ¥ Ÿß ÿ¥‰ª·≈â« ́ ÷Ëß‡ªìπæƒµ‘°√√¡¢Õß overconsolidated clay  ‡π◊ËÕß®“°¥‘π‰¥â√—∫°“√∫¥Õ—¥ ·≈–‡ÀÁπ

‰¥âÕ¬à“ß™—¥‡®π‡¡◊ËÕª√‘¡“≥∑√“¬∑’Ëº ¡¡’¡“°¢÷Èπ ‰¡à«à“®–¡’Àπà«¬·√ßÕ—¥µ—«§“¬πÈ”‡∑à“„¥ µ—«Õ¬à“ß¥‘π®–¡’æƒµ‘°√√¡·∫∫

overconsolidated clay ·µà°“√‡æ‘Ë¡Àπà«¬·√ßÕ—¥µ—«§“¬πÈ”®–∑”„Àâ§à“ Ÿß ÿ¥¢Õßæ“√“¡‘‡µÕ√å A ¡’§à“≈¥≈ß≈ß ´÷Ëß

‡ªìπº≈¡“®“°°“√¢¬“¬µ—«¢÷Èπ (dilatnacy) ¢Õß¥‘π∑√“¬·πàπ‡π◊ËÕß®“°Àπà«¬·√ßÕ—¥µ—«§“¬πÈ”∑”„Àâ¥‘π·πàπ¢÷Èπ

√Ÿª∑’Ë 4 §«“¡ —¡æ—π∏å√–À«à“ßÕ—µ√“ à«π·√ß¥—ππÈ” à«π‡°‘πµàÕÀπà«¬·√ßÕ—¥µ—«§“¬πÈ”
·≈–ª√‘¡“≥∑√“¬„π¥‘πº ¡
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3.4 º≈°√–∑∫¢Õßª√‘¡“≥∑√“¬µàÕ∑“ß‡¥‘π¢ÕßÀπà«¬·√ß

®“°∑’Ë‰¥â°≈à“«¡“·≈â« æƒµ‘°√√¡¢Õß¥‘π‡Àπ’¬« 100% ·≈–¥‘π‡Àπ’¬«º ¡∑√“¬ 20% ¡’æƒµ‘°√√¡‡ªìπ

normally consolidated clay π—Èπ ®–‡ÀÁπ‰¥â™—¥‡®π®“°∑“ß‡¥‘π¢ÕßÀπà«¬·√ßª√– ‘∑∏‘º≈ ¥—ß· ¥ß„π√Ÿª∑’Ë 6 (°)

·≈– 6 (¢) ¬°‡«âπ„π°√≥’∑’ËÀπà«¬·√ßÕ—¥µ—«§“¬πÈ”¡’§à“µË” (15 psi.) µ—«Õ¬à“ß¥‘π≈â«π· ¥ßæƒµ‘°√√¡‡ªìπ slightly

overconsolidated clay ‡π◊ËÕß®“°¥‘π‰¥â√—∫°“√∫¥Õ—¥¡“°àÕπ  ”À√—∫µ—«Õ¬à“ß¥‘π‡Àπ’¬«º ¡∑√“¬°Á®–· ¥ßæƒµ‘°√√¡

‡ªìπ overconsolidated clay À√◊Õæƒµ‘°√√¡¢Õß¥‘π∑√“¬·πàπ∑’Ë™—¥‡®π ¥—ß· ¥ß„π√Ÿª∑’Ë 6 (§) ·≈– 6 (ß)

®“°º≈°“√∑¥ Õ∫®–‡ÀÁπ‰¥â«à“°”≈—ß√—∫·√ß‡©◊Õπ¢Õß¥‘π‡Àπ’¬«ÕàÕπ∑’Ëª√—∫ª√ÿß§ÿ≥¿“æ¥â«¬°“√º ¡∑√“¬

¥—ß· ¥ß„πµ“√“ß∑’Ë 2 ‚¥¬ª√‘¡“≥∑√“¬∑’Ëº ¡‡æ‘Ë¡∑’Ë 40% ‡ªìπµâπ‰ª®–∑”„Àâ¥‘πº ¡¡’°”≈—ß√—∫·√ß‡©◊Õπ‡æ‘Ë¡¢÷Èπ

Õ¬à“ß¡“°∑—Èß§à“ q ·≈–§à“¡ÿ¡ α ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°√≥’¥‘π‡Àπ’¬« 100%
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√Ÿª∑’Ë 6 ‡ âπ∑“ß‡¥‘π¢ÕßÀπà«¬·√ßª√– ‘∑∏‘º≈°—∫§«“¡‡§√’¬¥

(°) ¥‘π‡Àπ’¬« 100% (¢) ¥‘π‡Àπ’¬«º ¡∑√“¬ 20%
(§) ¥‘π‡Àπ’¬«º ¡∑√“¬ 40% (ß) ¥‘π‡Àπ’¬«º ¡∑√“¬ 60%
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µ“√“ß∑’Ë 2 ‡ª√’¬∫‡∑’¬∫§à“Àπà«¬·√ß‡©◊Õπ Ÿß ÿ¥ (q) ·≈–§à“¡ÿ¡·Õ≈ø“ ‡¡◊ËÕª√‘¡“≥∑√“¬‡æ‘Ë¡¢÷Èπ

™π‘¥¥‘π

¥‘π‡Àπ’¬« 100%

º ¡∑√“¬ 20 %

º ¡∑√“¬ 40 %

º ¡∑√“¬ 60 %

§à“Àπà«¬·√ß‡©◊Õπ Ÿß ÿ¥ (q), psi.

0.94

2.25

6.17

8.78

§à“¡ÿ¡·Õ≈ø“, Õß»“

27.0

28.8

31.1

33.9

4.  √ÿª°“√«‘®—¬

º≈ß“π«‘®—¬π’È‰¥â· ¥ßº≈¢Õßª√‘¡“≥∑√“¬ (∑’Ë„™âº ¡°—∫¥‘π‡Àπ’¬«ÕàÕπ) ∑’Ë¡’µàÕ°”≈—ß√—∫·√ß‡©◊Õπ ‚¥¬∑”

°“√∑¥ Õ∫¥‘πº ¡∫¥Õ—¥∑’Ëµ”·Àπàß§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥ ·≈–§«“¡™◊Èπ∑’Ë‡À¡“– ¡ ÿ¥ ´÷Ëß “¡“√∂ √ÿª‰¥â¥—ßπ’È

1. °“√‡µ‘¡∑√“¬‡¢â“‰ª„π¥‘π‡Àπ’¬«®–∑”„Àâ·√ß¥—ππÈ” à«π‡°‘π¡’§à“≈¥≈ß ∑”„Àâ§à“°”≈—ß√—∫·√ß‡©◊Õπ¢Õß¥‘π

º ¡∑√“¬¡’§à“ Ÿß¢÷Èπµ“¡ª√‘¡“≥∑√“¬∑’Ë„™âº ¡‡æ‘Ë¡

2. „πµ—«Õ¬à“ß¥‘π‡Àπ’¬«º ¡∑√“¬ æƒµ‘°√√¡¢Õß·√ß¥—ππÈ” à«π‡°‘π‡¡◊ËÕ‰¥â√—∫·√ß°¥®–· ¥ßæƒµ‘°√√¡¢Õß

overconsolidated clay À√◊Õ ∑√“¬Õ—¥·πàπ ‚¥¬°“√‡°‘¥ dilation

3. „πß“π«‘®—¬π’Èæ∫«à“ª√‘¡“≥∑√“¬∑’Ë‡À¡“– ¡„π°“√„™âª√—∫ª√ÿß§ÿ≥¿“æ¢Õß¥‘π‡Àπ’¬«ÕàÕπ°√ÿß‡∑æœ §«√

„™âµ—Èß·µà 40% ¢÷Èπ‰ª

5. ¢âÕ‡ πÕ·π–

1. ®“°°“√«‘®—¬π’È¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“ °“√º ¡∑√“¬‡¢â“‰ª„π¥‘π‡Àπ’¬« 40% ‡ªìπª√‘¡“≥µË” ÿ¥∑’Ë®–∑”

„Àâ¥‘πº ¡‡ª≈’Ë¬πæƒµ‘°√√¡À≈—ß°“√∫¥Õ—¥‰ªÕ¬à“ß™—¥‡®π °“√º ¡∑√“¬„πª√‘¡“≥µË”°«à“π’È ‡™àπ 30% À√◊Õ 35%

Õ“®‡ªìπ®ÿ¥∑’Ë∑”„Àâ¥‘π‡ª≈’Ë¬πæƒµ‘°√√¡°Á‰¥â

2. ‡π◊ËÕß®“°°“√§«∫§ÿ¡°“√∫¥Õ—¥„π π“¡‡æ◊ËÕ„Àâ‰¥â®ÿ¥∑’Ë§«“¡Àπ“·πàπ·Àâß Ÿß ÿ¥·≈–§«“¡™◊Èπ‡À¡“– ¡ ÿ¥

∑”‰¥â¬“° ®÷ß§«√¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ßº≈¢Õß§«“¡™◊Èπ∑’Ë¡’µàÕ°”≈—ß√—∫·√ß‡©◊Õπ·≈–·√ß¥—ππÈ” ‚¥¬∑’Ë°“√∑¥ Õ∫

∑’Ë®ÿ¥§«“¡™◊Èπ∑“ß¥â“π·Àâß ·≈–∑“ß¥â“π‡ªï¬°¢Õß°“√∫¥Õ—¥
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